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the
natural
hazard


mitigation
planning
process


Natural hazard mitigation planning
is the process of figuring out how to
reduce or eliminate the loss of life
and property damage resulting from
natural hazards such as floods,
earthquakes, and tornadoes. Four
basic phases are described for the
natural hazard mitigation planning
process as shown in this diagram.


For illustration purposes, this dia-
gram portrays a process that ap-
pears to proceed in a single direc-
tion. However, the mitigation
planning process is rarely a linear
process. It is not unusual that ideas
developed while assessing risks
should need revision and additional
information while developing the
mitigation plan, or that implement-
ing the plan may result in new goals
or additional risk assessment.


foreword
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foreword


The Federal Emergency Management Agency (FEMA) has
developed this series of mitigation planning "how-to" guides to


assist states, communities, and tribes in enhancing their natural
hazard mitigation planning capabilities.


These guides are designed to provide the type of information
states and communities need to initiate and maintain a planning
process that will result in safer communities. These guides are
applicable to states and communities of various sizes and varying
ranges of financial and technical resources.


This how-to series is not intended to be the last word on any of the
subject matter covered; rather, it is meant to be an easy to under-
stand guide for the field practitioner. In practice, these guides may
be supplemented with more extensive technical data and the use
of experts if possible.


The how-to guides cover the following topics:


� Getting started with the mitigation planning process
including important considerations for how you can
organize to develop a plan;


� Identifying hazards and assessing losses to your com-
munity and state;


� Setting mitigation priorities and goals for your commu-
nity;


� Evaluating potential mitigation measures through the
use of benefit-cost analysis and other techniques;


� Creating a mitigation plan and implementation strat-
egy;


� Implementing the mitigation plan including project
funding and revising the plan periodically as changes in
the community occur; and


� Incorporating special circumstances in hazard mitiga-
tion planning for historic structures, among other
topics.


mit-i-gate\ 1: to cause to
become less harsh or hos-
tile; 2: to make less severe
or painful


plan-ning\ : the act or process of mak-
ing or carrying out plans; specif: the es-
tablishment of goals, policies and pro-
cedures for a social or economic unit


The Disaster
Mitigation Act of
2000
The impetus for states and


local governments to undertake natu-
ral hazard mitigation planning was given
a significant boost on October 30, 2000,
when the President signed the Disas-
ter Mitigation Act of 2000 (Public Law
106-390). The law encourages and re-
wards local and state pre-disaster plan-
ning, promotes sustainability as a strat-
egy for disaster resistance, and is
intended to integrate state and local
planning with the aim of strengthening
statewide mitigation planning. This new
approach facilitates cooperation be-
tween state and local authorities,
prompting them to work together. This
enhanced planning network enables
local, tribal, and state governments to
articulate accurate and specific needs
for mitigation, resulting in faster alloca-
tion of funding and more effective risk
reduction projects.
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Why should you spend the time to read
these guides?


� It simply costs too much to address the effects of
natural disasters only after they happen;


� Neither communities nor their residents can be made
whole by state and federal aid after disasters;


� You can prevent a surprising amount of damage from
these hazards if you take the time to anticipate where
and how these natural phenomena occur; and


� The most meaningful steps in avoiding the impacts of
natural hazards are taken at the state and local levels by
officials and community members who have a personal
stake in the outcome and/or the ability to follow
through on a sustained program of planning and
implementation.


The guides focus on showing how mitigation planning:


� Can help your community become more sustainable
and disaster-resistant through selecting the most appro-
priate mitigation measures, based on the knowledge
you gain in the hazard identification and loss estima-
tion process.


� Allows you to focus your efforts on the hazard areas that are
most important to you by incorporating the concept of
determining and setting priorities.


� Can save you money by providing a forum for engaging
in partnerships that could provide technical, financial,
and/or staff resources in your effort to reduce the
effects, and hence the costs, of natural hazards.


Developing a suc-
cessful natural haz-
ard mitigation plan
for your community depends
on how well you understand
the potential problems you face. This
how-to guide is focused on the second
phase of the natural hazard mitigation
planning process and will help you es-
timate your losses from selected haz-
ard events.


Click to proceed to
Introduction


Return to
Table of Contents
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introduction


Risk assessment answers the fundamental question that fuels
the natural hazard mitigation planning process: "What would


happen if a natural hazard event occurred in your community or state?"


Risk assessment is the process of measuring the potential loss of
life, personal injury, economic injury, and property damage result-
ing from natural hazards by assessing the vulnerability of people,
buildings, and infrastructure to natural hazards.


Risk assessment provides the foundation for the rest of the mitiga-
tion planning process. The risk assessment process focuses your
attention on areas most in need by evaluating which populations
and facilities are most vulnerable to natural hazards and to what
extent injuries and damages may occur. It tells you:


� The hazards to which your state or community is
susceptible;


� What these hazards can do to physical, social, and
economic assets;


� Which areas are most vulnerable to damage from
these hazards; and


� The resulting cost of damages or costs avoided
through future mitigation projects.


In addition to benefiting mitigation planning, risk assessment
information also allows emergency management personnel to
establish early response priorities by identifying potential hazards
and vulnerable assets.


The steps in this how-to guide describe some methods you may use
to develop this information. Subsequent guides assist you in deter-
mining priorities for mitigation and in deciding which assets in
your community or state should be protected.


State and Local Risk Assessment
Risk assessment is a shared responsibility between states and local
communities. Both states and communities should assess their risks
from natural hazards as part of their respective planning processes.
While local governments focus on the hazards, vulnerabilities, and
risks on a local or regional scale, states should focus on the re-


haz-ard\ : a source of
danger
vul-ner-a-bil-i-ty\ : open to
attack or damage
risk\ : possibility of loss or
injury


Understanding Your Risks:
Identifying Hazards & Esti-
mating Losses is part of a series
of guides that will help you identify, plan,
and evaluate measures that can reduce
the impacts of natural hazards in your
community or state through a compre-
hensive and orderly process known as
Natural Hazard Mitigation Planning.


As detailed in the Foreword, the process
consists of four basic phases as shown
below. The first phase consists of creat-
ing a mitigation planning team (referred
to as the "Planning Team" in these
guides) with representatives from the
public and private sectors, citizen groups,
colleges or universities, as well as non-
profit agencies.


This guide, Understanding Your Risks,
addresses the second phase of the plan-
ning process. Guides dealing with the
third and fourth phases, “Develop a Miti-
gation Plan” and “Implement the Plan
and Monitor Progress”, discuss estab-
lishing goals and priorities, selecting miti-
gation projects, conducting benefit-cost
analyses, and writing, implementing, and
revisiting the mitigation plan.
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gional and statewide implications of hazards. The risk assessment
process introduced in this guide encourages the reciprocity of
information and support between states and local governments -
states provide leadership and support to local communities, and
local communities provide their states with local-level risk analyses.
Through this exchange of information, statewide risk assessments
based on detailed, local-level analysis are produced.


States can provide leadership early on by establishing guidelines,
setting expectations, and providing incentives for local risk assess-
ment and mitigation planning activities. To support and facilitate
the risk assessment process, states should be able to provide com-
munities with technical assistance, basic hazard data, and access to
a range of state agency technical resources. Key decisions must be
made by states to ensure a level of consistency in local risk data to
facilitate statewide analysis.


As states gain a greater understanding of where the highest risks
are across the state, they will be better prepared to decide where
and how mitigation resources can be most effective. This informa-
tion will become part of the state's mitigation plan, where mitiga-
tion priorities and criteria for those priorities are articulated.


How do you use this guide?
Understanding Your Risks provides detailed, step-by-step instructions
on the procedures which are part of the Assessing Risks phase of
the Natural Hazard Mitigation Planning Process. The recom-
mended steps in this guide, shown here, are organized into four
simple steps to estimate losses from a single hazard event. More
complex risk assessment processes use complicated statistical
analysis of a wide range of past hazard events and geological,
climatic and meteorological data to determine probable losses on
an annual basis. The intent of this how-to guide is to help you
develop a baseline estimate of possible losses throughout your
community or state from one event.


Losses, as used here, are represented as the monetary damage to
structures and contents, interruption of services, and displacement
of residents and businesses. The use of money as a measure of loss
serves several purposes:


� It conveys the financial cost of a disaster to a commu-
nity. It is important to note that there are other intan-
gible losses that occur in a community such as losses of
historic or cultural integrity or damage to the environ-
ment that are difficult to quantify. Other costs, includ-
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ing response and recovery costs, are often unrecover-
able (these costs are not addressed in this guide).


� It provides an explicit representation of what a com-
munity or state stands to lose in a disaster. This is
useful for elected officials and other decision makers
who will need to balance the costs of mitigation against
the costs of damage.


� It provides comparable measurements of losses across
different hazards or different parts of the community. It
assists a community in determining which hazards or
what parts of the community to focus on.


� It provides a dollar amount to use as part of a benefit-
cost analysis to be applied later (in subsequent how-to
guides) in determining the cost-effectiveness of mitiga-
tion initiatives.


After you have estimated losses using one hazard event, you may
find it necessary to conduct a comprehensive risk assessment by
assessing the full range of hazard events. The work you produce
here will serve as a good foundation for this additional effort if the
need arises but will be of immediate benefit in helping set priori-
ties and identifying mitigation projects in the next phase of the
planning process – “Develop a Mitigation Plan”.


Multi-Hazard Guidance


Where appropriate, this guide includes specific information to
estimate losses for seven natural hazards, with a unique icon to
identify each:


Floods Coastal Storms


Earthquakes Landslides


Tsunamis Wildfires


Tornadoes


Obviously, there are other hazards that can affect states and
communities. While this guide does not provide specific direc-
tion for all hazards, the basic procedures explained here could
be adapted for any natural hazard with variations that respond to


Comprehensive
Risk Assessment
Later in the planning process
(the third and fourth phases),


you will have enough information to de-
cide what mitigation actions you will pur-
sue, and how they may be funded. Po-
tential mitigation projects that will use
federal funding require an analysis of
benefits and costs across a broad range
of hazard events. If you plan to use fed-
eral funding, it may be necessary to
conduct a comprehensive hazard pro-
file by considering all possible hazard
events. For example, a devastating flood
may occur every thousand years, how-
ever there’s also a chance of a minor
level of flooding every year, although the
depth will obviously be much less. The
small annual floods may result in far
more damage than one big flood that
may only occur once a century. In a rig-
orous risk assessment or benefit-cost
analysis, mathematical calculations are
used to determine the expected dam-
ages from the whole range of possible
flood events, or other hazards that could
impact an area. This provides a more
accurate and complete picture of risk
(and the benefits of avoiding it) than the
“single-point” method. The procedures
for doing an analysis with FEMA ben-
efit-cost analysis software are simple
and are discussed as part of the “how-
to” guide for the third phase of the plan-
ning process, “Develop a Mitigation
Plan”.
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the peculiar nature of each hazard. For a more complete de-
scription of the range of natural hazards that can affect the
United States, please see Multihazard Identification and Risk
Assessment published by FEMA.


State and Local Guidance


This guide is focused on providing guidance to communities,
tribes, and states. While much of the hazard identification and loss
estimation process operates in a similar fashion for each level of
government, there are critical points where estimating losses for
communities and tribes and states are different due to the differ-
ences in size. Therefore, throughout this document, guidance
focused solely on the role of the “States“ is identified as a sidebar
with this icon. Furthermore, guidance focussing on communities
includes tribes as well.


Types of Information


In addition to helpful hints and useful information identified by
the “Tips” icon, this guide also provides a number of options that
can be used in situations where detailed information is not readily
available.


You should follow the main procedures outlined in this guide to
produce your loss estimation. However, when you are unable to get
desired information, such as the Flood Insurance Rate Map, or
when a procedural shortcut may exist, the alternative method will
be identified by the “Basic” icon.


In addition to the alternative method, advanced information has
also been provided and will be identified by the “Advanced” icon.
This method can be used to refine your loss estimation to improve
your results or when specialists may be needed.


The “HAZUS” icon identifies suggestions for using the risk assess-
ment tool, HAZUS (Hazards U.S.). In addition to estimating
earthquake losses, HAZUS contains a database of economic,
census, building stock, transportation facilities, local geology, and
other information that can be used for a number of steps in the
risk assessment process.


Finally, the “Caution” icon will alert you to important information
about the risk assessment process.
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Glossary


The “Glossary” icon identifies terms and concepts that need
further explanation. These and other common risk assessment-
related terms and phrases are defined in the Glossary included in
Appendix A.


Library


In addition, a risk assessment “Library” has been included in
Appendix B. The library has a wealth of information, including
Web addresses, reference books, street addresses, and phone
numbers to help you conduct your loss estimation. Each of the
Websites and references listed in this how-to guide are included in
the library.


Hazardville


Applications of the various steps in the risk assessment process will
be illustrated through a fictional community, the Town of
Hazardville. Hazardville, located in the State of Emergency, is on a
quest to develop a natural hazard mitigation plan, which includes
an estimate of potential losses. Hazardville is a small community
with limited resources and multiple hazards. When we left
Hazardville after the first phase of the planning process, “Organize
Resources,” the town had just established its mitigation planning
team, the Town of Hazardville Organization for Risk Reduction
(THORR). Fictional newspaper accounts featuring the THORR
will illustrate the various steps in the risk assessment process (see
page xi).


Worksheets


Finally, to help you obtain the information you need at each step
of the process, worksheets have been developed to correspond
with the structure of this guide. In each step, examples of the type
of information to be included in these worksheets are shown. All
of the worksheets have also been included in Appendix C at the
end of this guide. You should photocopy these forms and record
your progress as you undertake this risk assessment process. Alter-
natively, you may use the worksheets as templates with which to set
up your own computer spreadsheets, databases, or other applica-
tions.


During the develop-
ment of a mitigation
plan, you will need to
gather information and data
from a number of sources.


As with any effort of this type, it is im-
portant to be aware of how different au-
thors use terms. The easiest way is to
make sure you look for specific defini-
tions within the source documents to
be sure you understand the intended
meaning.


Please keep in mind
that the World Wide Web is
an ever-changing source of
information and that web ad-
dresses and the information
they contain will change over
time.
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Getting Started
This guide will help you answer the following questions:


What kinds of natural hazards can affect your state or commu-
nity?


What may have happened in the past that you should know about?
Quite naturally, many people are only aware of the most obvious
risks, usually as a result of a disaster that affected their commu-
nity or state in the recent past such as a tornado, hurricane, or
flood. In many cases, however, there are hazards most people are
not aware of because they haven't affected the community or
state during the lifetimes of current residents.


Step 1 of this guide – Identify Hazards – helps explain how to determine
which natural hazards can affect you.


How bad can it get?


How "big" is each hazard's potential impact? Will it affect every area the
same or will certain areas get hit harder than others? How often will each
type of hazard impact your community or state?


It's important to know the location and amount of land area that
may be affected by certain kinds of hazards. For example, there
may be areas that can be affected repetitively by a hazard in one
part of the community (such as floodplains adjacent to streams and
rivers) or there may be potential community-wide impacts from
events such as hurricanes or earthquakes. You should also note
that a specific type of hazard can have varying effects on a commu-
nity, depending on the severity of individual hazard events. For
example, differences in the depth of floodwaters from discrete
flood events will yield corresponding differences in the amount of
damages.


Step 2 of this guide – Profile Hazard Events – will help you determine how
bad a hazard can get.


What will be affected by these hazards?


Are there buildings, roads, and/or other facilities in the community that
will be damaged or destroyed by these hazards? Are there concentrations of
certain populations in hazard areas that are especially vulnerable, such as
elderly or non-English speaking people?


An inventory will help you identify the assets that can be damaged
or affected by the hazard event. For detailed assessments, the
inventory will also include information on special populations and


Many Midwestern
communities are lo-
cated near the New Madrid
fault, an area with a high
seismic risk; however, most
residents are not aware of this risk be-
cause the last significant earthquake
occurred in the early 19th Century. In
addition, many arid regions of the coun-
try face significant risk due to flooding,
even though most of their watercourses
are dry.  When heavy rains occur in
these areas, the storms can be very in-
tense and cause flash floods on hillsides
(alluvial fans) and in "dry" streambeds.


Even within the
same hazard event,
there can be different types
of impacts. Hurricanes can
cause flooding due to torren-
tial rains across broad coastal and in-
land areas. However, along the shore-
line, hurricanes and other coastal
storms can cause an increase in the
mean sea level, called a "storm surge".


As communities
and states work to-
gether to generate state-
wide mitigation plans, many
communities may want to
update or revise their risk assessment
to assess risks from several hazard
events encompassing a range of inten-
sities and/or frequencies or to deter-
mine future risks.
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building characteristics like size, replacement value, content
value, and occupancy. In many cases, community assets may be
vulnerable to more than one type of hazard, and you may need
to look at different characteristics of the same asset to under-
stand its vulnerability to each type of hazard. For example, if a
building is subject to both floods and earthquakes, you will be
interested in the location and elevation of the building so you
can tell how much of its structure and contents will be damaged
by flooding. You will also be interested in the construction of the
building and its ability to resist physical damage caused by the
anticipated ground movements during an earthquake.


Step 3 of this guide – Inventory Assets – will help you determine where
and/or to what extent these hazards will affect the assets of your community
or state.


How will these hazards affect you?


What are the varying effects of different hazards on community assets? To
what extent will assets be damaged by each hazard? If buildings and other
structures are destroyed or damaged, how much will it cost to replace and/
or repair them? If the contents of businesses and homes are also affected,
how much cost would be added? If there are indirect effects, what is the
accumulated cost of the losses?


Hazards create direct damages, indirect effects, and secondary
hazards to the community. Direct damages are caused immediately
by the event itself, such as a bridge washing out during a flood.
Indirect effects usually involve interruptions in asset operations
and community functions, also called functional use. For example,
when a bridge is closed due to a flood, traffic is delayed or re-
routed, which then impacts individuals, businesses, and public
services, like fire and police departments that depend on the
bridge for transportation. Secondary hazards are caused by the
initial hazard event, such as when an earthquake causes a tsunami,
landslide, or dam break. While these are disasters in their own
right, their consequent damages should be included in the damage
calculations of the initial hazard event. Your loss estimations will
include a determination of the extent of direct damages to prop-
erty, indirect effects on functional use, and the damages from
secondary hazards for each of the hazards that threaten your
community or state.


Step 4 of this guide – Estimate Losses – will help you determine how
hazards will affect your community or state.


It is important to continually pro-
vide citizens with the information gained
throughout the risk assessment pro-
cess. This not only educates the com-
munity on their hazards and risks in an
ongoing fashion, but facilitates wider in-
volvement in the process. Holding pub-
lic meetings to present the most recent
findings after each major step in the risk
assessment process allows the new
information to be reviewed and vali-
dated. Making sure that media cover-


age of the process is regu-
larly engaged is another
technique for ensuring that
no interested parties are left
out of the process.
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____


Go to Step 1


After you have read this Introduction and reconvened your Plan-
ning Team, go to Step 1. In Step 1, you will identify all of your


potential hazards and determine which hazards are most preva-
lent in your community.


____
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The Hazardville Post
Vol. CXI No. 65 Thursday, March 6, 2001


Risky
Business


[Hazardville, EM] The
Hazardville Town Council
unanimously approved the
creation of the Town of
Hazardville Organization for
Risk Reduction (THORR) at
a meeting last night. In antici-
pation of the move, Mayor
McDonald nominated
THORR members last month.
The THORR members will
work with town staff to iden-
tify natural hazards that could
threaten Hazardville and es-
timate their losses from those
hazards. This process is
known as risk assessment. As
reported previously in the
Post, THORR will include a
number of prominent com-
munity and business leaders.
Starting next month, the Post
will launch a series of articles
covering THORR's work on
the risk assessment process.


Click to proceed to
Step 1


Return to
Table of Contents
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identify
hazards


Overview


The first step in doing a risk assessment answers the question:
What kinds of natural hazards can affect your planning area?


In this step, you will simply identify all the natural hazards that
might affect your community or state and then narrow your list to
the hazards that are most likely to impact you.


Bear in mind that although a hazard may not have affected you
recently, it doesn't mean it won't in the future. You should look at
the full range of potential hazards and assess whether they may
affect the area you're including in your mitigation plan. While this
might sound daunting, there is a relatively small list of hazards to
consider.


Remember that all subsequent steps in the Natural Hazard Mitiga-
tion Planning Process are built on the information gathered
during risk assessment. As you proceed, remember to keep records
of what you've found and where you’ve found it. Your records may
include copies of documents or maps, notes on whom you talked
to and when you talked to them, Website references, and so forth.
You'll need these later in the loss estimations and in the rest of the
mitigation planning processes. Use Worksheet #1: Identify the
Hazards in Appendix C (see example on page 1-2) to keep track of
your research, and when you're finished with this step, you'll have
a list of hazards that could affect your community or state.


Procedures & Techniques
Task A. List the hazards that may occur.


There is no one source for identifying which hazards may affect
your state or community. However, the following techniques are
methods that have worked for others and should at least provide
you with a good starting point.


1. Research newspapers and other historical records.


These records will often contain dates, magnitudes of the events,
damages, and further evidence of past natural disasters in your


Remember, for now you
are simply compiling infor-
mation about what hazards
affect your state or commu-
nity, but later you will be as-


sessing the risks they pose. It's a good
idea to read through the whole guide
before starting to gather information, so
you can get everything you need from
the various sources and not have to re-
turn later for additional data.


1


St. Louis tornado damage, May 27,
1896.


NOAA
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Worksheet #1 Identify the Hazards step 


Date: March, 2001 What kinds of natural hazards can affect you?


Task A. List the hazards that may occur.


1. Research newspapers and other historical records.


2. Review existing plans and reports.


3. Talk to the experts in your community, state, or
region.


4. Gather information on Internet Websites.


5. Next to the hazard list below, put a check mark in
the Task A boxes beside all hazards that may occur
in your community or state.


Task B. Focus on the most prevalent hazards in your
community or state.


1. Go to hazard Websites.


2. Locate your community or state on the Website map.


3. Determine whether you are in a high-risk area. Get more
localized information if necessary.


4. Next to the hazard list below, put a check mark in the
Task B boxes beside all hazards that pose a significant
threat.


Avalanche


Coastal Erosion


Coastal Storm


Dam Failure


Drought


Earthquake


Expansive Soils


Extreme Heat


Flood


Hailstorm


Hurricane


Land Subsidence


Landslide


Severe Winter Storm


Tornado


Tsunami


Volcano


Wildfire


Windstorm


Other____________


Other____________


Other____________


Note: Bolded hazards are addressed in
this How-To Guide.


Use this space to record information you find for each of the hazards you will be
researching. Attach additional pages as necessary.


Hazard or Event Description
(type of hazard, date of event, number of
injuries, cost and types of damage, etc.)


Source of
Information


Map
Available
for this
Hazard?


Scale of
Map


Task A Task B


�


� �


��


��


�


�


��


�


��


� �


� �


Flood - June 1936. 500-year flood. One
death, some corn & crop losses.


• Members of
community


• Newspaper
• Floodplain


manager


FIRM 1 : 6000


Hurricane Camille - Nov. 1969. One death.
Flooding & wind caused $1.5 million in
damages.


• Newspaper
• Internet


research


1 : 24000


1 : 24000


1 : 6000


1 : 6000


• Newspaper
• State


geologist


• Newspaper
• State fire


marshal


• Newspaper


Severe storm caused flooding & landslides -
May 1973. $2 million in damages.


Severe storm & tornadoes - April 1980.
Wind & flash floods caused $1.5 million in
damages.


Wildfires - April 1981.
1,050 acres burned.


Topo-
graphic
USDA &
fuel model
maps.


FIRM &
storm
surge map


Topo-
graphic &
soils maps


No
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community or state. A public library may also have documentation
on these events in the "local history" section. Local historical
societies may also be good sources of information.


2. Review existing plans and reports.


The preceding techniques are focused on local sources of informa-
tion that will likely provide a good start to the process. However, to
ensure you are covering all of the possible hazards, you will want to
broaden the contacts you make. There are many types of plans and
documents that may have information on natural hazards in your
community or state. Many states will already have mitigation plans,
hazard identification reports, and/or risk assessment reports. State
transportation, environmental, dam, or public works reports or
plans may also contain relevant information. Although these may
not contain a lot of details about local hazard conditions, they
offer a good starting point for communities, and using them
improves consistency among communities within the state. Review
the plans for a list of hazards that can occur in the state or for a list
of disasters that have occurred in the past.


Local comprehensive plans, land use plans, capital improvement
plans, as well as building codes, land development regulations, and
flood ordinances may contain hazard provisions that indicate the
presence of local hazards. You should review these to determine
whether a local hazard exists.


3. Talk to the experts in your community, state, or region.


There are many sources of hazard information in government,
academia, and the private sector. Many local floodplain managers,
departments of public works, engineering, planning and zoning,
and transportation departments maintain information about
natural hazards. Those who would have been involved with past
natural hazard events such as the police and fire departments or
the local emergency management staff are also excellent sources
of information on past hazard events. Furthermore, state agencies,
including water or natural resources, geological survey, and emer-
gency management will have detailed knowledge about the nature
and extent of hazards in your state. University departments, includ-
ing planning, landscape architecture, geography, and engineering
may already have hazard maps or can help you obtain them. Many
local businesses that provide hazard related services might be
willing to assist you.


Your best source of hazard information will often be your state.
The State Hazard Mitigation Officer (SHMO) will know what
hazards affect your state, and is also a good source for suggestions


State emergency
management de-
partments are some-
times housed in larger agen-
cies such as state police,
military, or public safety.


The information you
discover in the newspa-
pers and on the Internet will
help you when you talk to
hazard experts in your com-


munity. It will provide you with technical
terms and general factual information
about the various hazards, in addition
to helping you identify the appropriate
experts to contact.
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about where to go for more detailed information. Bear in mind
that the SHMO may not have specific information about the
hazards that affect a particular community but will probably be
knowledgeable about your area of the state and will often be able
to suggest other people to talk to or additional resources.


4. Gather information on Internet Websites.


The library at the end of this guide lists many such sites. These
may be hazard-specific sites that provide general information about
why particular hazard events happen, what the probabilities of
occurrence are, and how hazards are measured. Other Websites
will have state-specific, or even site-specific information about the
hazards in a particular area and about the characteristics of the
hazards, such as the probability, history of events, and expected
severity.


Task B. Focus on the most prevalent hazards in your
community or state.


If your preliminary research reveals that your community or state
has been affected by a particular hazard or that experts consider
your area to be threatened by that hazard, you will concentrate
further research on it in later steps.


If your planning area has not experienced a hazard event in recent
memory but one of the sources indicates it is a possibility, it may be
worth a little extra effort to confirm that a particular hazard type is
relevant.


1. Go to the indicated Websites for the seven major hazards to
help you determine whether your community or state can be
affected by the hazard.


2. Locate the approximate location of your community or state
on the Website map.


3. Examine the map to determine whether you are located in a
high-risk area for that hazard and to determine the chance it
will occur in your planning area. You may need to get more
localized information for some of the hazards.


4. You may find that you can delete some hazards from your list
at this time; however, if you are unsure or uncomfortable with
the chance of the hazard occurring, it's better to keep all
potential hazards on the list, until you are certain that it is
appropriate to remove it.


Research past Presiden-
tially declared disasters, as
well as non-declared severe
events that have occurred in
your state and in other states
within your region. You should inquire
into the types of hazards that have oc-
curred in the adjoining states as well.
Communicate this information to your
communities.


Search database or com-
puterized archives with the
following list of hazards as
keywords. Narrow the search
by using the name of your
community, state, or surrounding states
as keywords (the following list not meant
to cover all known natural hazards).


� Avalanche
� Coastal Erosion
� Coastal Storm
� Dam Failure
� Debris Flow
� Drought
� Earthquake
� Expansive Soils
� Extreme Heat
� Flood
� Hailstorm
� Hurricane
� Land Subsidence
� Landslide
� Severe Winter Storm
� Tornado
� Tsunami
� Volcano
� Wildfire
� Windstorm
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The Hazardville Post
Vol. CXI No. 100 Thursday, April 10, 2001


The Organization for Risk Reduction Seeks Danger
(Part 1 of a 4 Part Series on the Risk Assessment Process)


[Hazardville, EM] The Town of
Hazardville Organization for Risk Re-
duction (THORR) is on a mission to find
out about the natural hazards that
threaten Hazardville. The task force, ap-
pointed by Mayor McDonald, will de-
velop a hazard mitigation strategy to re-
duce the town's vulnerability to natural
hazards such as floods, hurricanes, and
earthquakes. While the process of re-
searching the town's potential hazards
is not exactly fraught with danger, "the
task force is using a lot of different re-
sources to discover the past and possi-
bly future impacts from hazards," said
Joe Norris, the task force lead planner.


THORR began researching past im-
pacts from hazards simply by talking to
people in the community. "You'd be sur-
prised just how much information
people know and remember about the
disasters from years ago," said Norris.
"We visited an elderly man who lives
near Raging River who vividly recalled
the Flood of 1936. While there was not
much of a human toll because the Rag-
ing River area was largely rural, agri-
cultural, and forested at the time, this
man recalled that the fast-moving wa-
ters were apparently quite deep." Norris
noted that a search of local newspaper
archives confirmed the flood, as did a
conversation with the Floodplain Man-
ager. "She said that the flood was esti-
mated to be a 500-year event - some-
thing that has only a 0.2% chance of hap-
pening annually."


Another resource the task force has
tapped is the State Hazard Mitigation Of-
ficer (SHMO). The SHMO provided
THORR with a copy of the state hazard
mitigation plan, which discussed past di-


sasters that have
occurred in the
State of Emer-
gency. THORR
has found the
document to be
useful in describ-
ing the likelihood
that certain haz-
ard events will
occur in Emer-
gency. An even
more valuable re-
source provided
by the SHMO has
been contact with
various hazard
experts in state
g o v e r n m e n t .
"They're free!"
laughed Norris,
alluding to a con-
cern expressed
by the Town
Council that a
risk assessment
may be an expen-
sive endeavor.


Norris remarked that THORR has
found the State Geologist to be espe-
cially helpful in furnishing information
on earthquakes and landslides. Accord-
ing to the State Geologist, Hazardville
sits squarely in the middle of an earth-
quake zone, about 100 miles from the
New Temptfate fault. "I know we've ex-
perienced a few tremors over the years,
even some collapsed chimneys from one
of the stronger tremors, but I had no idea
the potential for stronger earthquakes
existed in Hazardville."
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*9791,81lirpA gnidoolF,dniW,smrotS
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Through its research, THORR has
uncovered information on many large
and small hazard events. In fact, on 13
occasions from 1969 to 1999, these
events have met the criteria to be state
or federally declared disasters. The list
of events THORR has researched ap-
pears above.


When asked what the next steps are
for THORR, Norris responded,
"THORR will continue to research these
hazards. The more information we have,
the better our risk assessment will be."
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Floods


Source: http://www.esri.com/hazards/


Source: FEMA


Floods are the most prevalent
hazard in the United States. This
map illustrates where there have
been past Presidential declarations
for flood events. FEMA has pre-
pared Flood Insurance Studies
(FIS) for floodprone communi-
ties. These FISs contain informa-
tion on local flood history, local
flood problems, and other flood
studies that have been prepared
for the community.


FEMA has also created Flood
Insurance Rate Maps (FIRM) for
more than 19,000 communities in
the country as a part of the FIS. In
addition to the 100-year flood-
plain, which is the area of the
community with a 1% chance of
flooding in any given year, the
FIRM also illustrates coastal high
hazard areas, the floodway, and
the 500-year floodplain, which is
the area of the community with a
0.2% chance of flooding in any
given year.


Digital Quality Level 3 flood data
(Q3) are available for 1,200
counties in CD-ROM format from
FEMA. A list of counties is avail-
able at http://msc.fema.gov/MSC/
statemap.htm The digital Q3 flood
data are a digital representation of
certain features on FIRMs and can
also be viewed in HAZUS.


1 Review your FIRM or Q3 to identify areas prone to flooding. Alternatively, go to
www.esri.com/hazards to conduct a preliminary identification of flood hazards using
digital Q3 flood data available online.


2 Go to Step 2 for information on acquiring flood maps and on profiling your flood hazard.



http://msc.fema.gov/MSC/statemap.htm

http://www.esri.com/hazards

http://www.esri.com/hazards
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Earthquakes


Source: http://geohazards.cr.usgs.gov/eq/pubmaps/US.pga.050.map.gif


1 Go to the http://
geohazards.cr.usgs.gov/eq/
pubmaps/US.pga.050.map.
gif Website to determine
whether you are located in
an earthquake hazard zone.


2 Find the approximate loca-
tion of your community or
state on the seismic hazard
map.


3 If you are located in an area
with 2%g (peak accelera-
tion) or less, then you have a
relatively low seismic risk and
can probably avoid conduct-
ing an earthquake risk
assessment at this time.
However, you should confirm
your findings with your state
geologist or emergency
manager.


4 If you are located in an area
with 3% g peak acceleration
or more, then you should
proceed to Step 2 to profile
your earthquake hazard.



http://geohazards.cr.usgs.gov/eq/pubmaps/US.pga.050.map.gif

http://geohazards.cr.usgs.gov/eq/pubmaps/US.pga.050.map.gif
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Tsunamis


Source: http://www.pmel.noaa.gov/~bernard/senatec.html


1 Go to the http://www.pmel.
noaa.gov/~bernard/senatec.
html Website. This page will
show population centers on
the West Coast of the
United States that are at risk
of tsunamis.


2 Find the approximate
location of your community
or state on the tsunami map.


3 If you are not located on the
West Coast, a Pacific Island,
or a Caribbean Island*, then
you have a relatively low
tsunami risk and can prob-
ably avoid conducting a
tsunami risk assessment at
this time. However, you
should confirm your findings
with your state geologist or
emergency manager.


4 If you are located in commu-
nities along the shoreline,
along coastal estuaries, or
along rivers affected by tides
in Alaska, Washington,
Oregon, California, Hawaii,
or Puerto Rico, then you
should proceed to Step 2 to
profile your tsunami hazard.


*NOTE:
Recent findings indicate that tsunamis are also possible along the Atlantic Ocean
coastal areas of Virginia and North Carolina. As more information become avail-
able, these areas may also wish to include tsunamis in their risk assessment.



http://www.pmel.noaa.gov/~bernard/senatec.html

http://www.pmel.noaa.gov/~bernard/senatec.html
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Source: FEMA


3 If you are not located in
one of the four colored
zones or special wind
regions on the map
above, you can probably
avoid conducting a
tornado risk assessment
at this time. However,
you should confirm your
findings with your state
meteorologist or emer-
gency manager.


4 If you are located in one
of the four colored zones
or special wind regions
on the map above, then
you should proceed to
Step 2 to profile your
tornado hazard.


Source: hhttp://www.fema.gov/graphics/library/wmap.gif


Tornadoes


1 Go to the http://www.fema.
gov/graphics/library/wmap.gif
Website. This page shows the
wind zones throughout the
United States. These wind
zones are based on historical
information on tornadoes
and hurricanes. The map
below illustrates areas where
Presidential declarations
have been issued for torna-
does in the past.


2 Locate your community or
state on the US Wind Zone
map.



http://www.fema.gov/graphics/library/wmap.gif

http://www.fema.gov/graphics/library/wmap.gif

http://www.fema.gov/graphics/library/wmap.gif
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Coastal Storms


1 Go to the http://www.aoml.
noaa.gov/hrd/tcfaq/tcfaqG.
html#G12 Website. This page
illustrates the probabilities of
a named storm for the
Atlantic Seaboard and the
Gulf of Mexico. The map
below illustrates where
Presidential declarations
have been issued for past
hurricanes.


2 Locate your community or
state on the coastal storm
probability map.


3 If you are not located in a
coastal storm probability
zone you can probably avoid
conducting a coastal storm
risk assessment at this time.
However, you should confirm
your findings with your state
coastal zone manager or
floodplain manager.


4 If you are located in a coastal
storm probability zone, then
you should proceed to Step 2
to profile your coastal storm
hazard.


Source: FEMA


Source: http://www.aoml.noaa.gov/hrd/tcfaq/tcfaqG.html#G12



http://www.aoml.noaa.gov/hrd/tcfaq/tcfaqG.html#G12

http://www.aoml.noaa.gov/hrd/tcfaq/tcfaqG.html#G12

http://www.aoml.noaa.gov/hrd/tcfaq/tcfaqG.html#G12
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Landslides


Source: http://landslides.usgs.gov/html_files/landslides/nationalmap/national.html


1 Go to the http://landslides.
usgs.gov/html_files/
landslides/nationalmap/
national.html Website. This
page illustrates large-scale
landslide risk areas.


2 Locate your community or
state on the landslide hazard
map. The Website listed
above allows you to zoom in
to different regions for a
closer look at the landslide
risk. While this map gives a
broad indication of large-
scale risk at a national scale,
it is important to know that
landslides should be evalu-
ated at a local scale. The
map shown above is not
suitable for small-scale,
community-level hazard
identification.


3 You should discuss landslide
potential with your state
geologist, who can be found
at http://www.kgs.ukans.
edu/AASG, and with your
local public works director.


4 If either your state geologist
or local public works director
indicates a landslide risk in
your community or state, you
should proceed to Step 2.



http://www.kgs.ukans.edu/AASG

http://www.kgs.ukans.edu/AASG

http://landslides.usgs.gov/html_files/landslides/nationalmap/national.html

http://landslides.usgs.gov/html_files/landslides/nationalmap/national.html
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Wildfires


1 Go to the http://www.fs.fed.
us/land/wfas/fd_class.gif
Website. This page illustrates
the current fire danger
conditions and changes daily
based on current and past
weather, fuel types, and fuel
moisture. The map below
illustrates where Presidential
declarations have been
issued for forest fires in the
past.


2 Locate your community or
state on the fire danger map.


3 If you are located in or near
a low to moderate fire
danger class and not located
near forest, grasslands, or
dense wooded areas then you have a relatively low wildfire risk and probably can avoid conducting
a wildfire risk assessment at this time. However, you should confirm your findings with your state
fire marshal, forestry department, natural resources department or park service.


4 If you are located in or near a
dense woodland, forest or
grassland area, or have a high
to extreme fire danger class,
have experienced a pro-
longed dry period, or have
experienced past wildfires,
you should proceed to Step 2
to profile your wildfire
hazard.


Source: FEMA


Source: http://www.fs.fed.us/land/wfas/fd_class.gif



http://www.fs.fed.us/land/wfas/fd_class.gif

http://www.fs.fed.us/land/wfas/fd_class.gif

http://www.fs.fed.us/land/wfas/fd_class.gif
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Keep your research
handy because after your
risk assessment is complete,
you will use this information


to help complete your hazard mitiga-
tion plan as part of the third phase in
the Natural Hazard Mitigation Planning
Process.


Summary
When you're finished with Step 1, you'll have a list of hazards that
could affect your community or state. At this point, it isn't neces-
sary to know anything specific about the hazards except that they
are likely to occur.


You will also have a list of plans, reports, Websites, articles, and
other resources that can help you later in the process as you
determine how these hazards can affect your community.


Through your research, you will begin to foster relationships with
experts in the state and local community. This network will con-
tinue to be of use to the Planning Team as you continue to analyze
the effects of the hazards, and throughout the planning process.


____


After you have identified all of your hazards and determined which
hazards are most prevalent in your community or state


Go to Step 2


to use the information you have gathered to develop hazard
profiles.


____


Click to proceed to
Step 2


Return to
Table of Contents







step
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profile
hazard
eventsOverview


With a list of potential hazards in hand from Step 1, the
next step is to develop hazard event profiles, which answers


the question: How bad can it get?


The information gathered in this step will help determine the assets
in the hazard areas you will inventory in Step 3.


Each hazard type has unique characteristics that can impact your
community or state. For example, an earthquake causes ground
shaking that will affect a community much differently than the
wind of a tornado. In addition, a given hazard type can produce
different effects depending on its magnitude, duration, or intensity.
For example, no two wildfires will impact a community in the same
way twice because the wildfire is driven by distinct wind and fuel
conditions, which can change very rapidly. Furthermore, the same
hazard events will affect different communities in different ways,
based on geography, development, population distribution, age of
buildings, etc. A hazard event is a specific occurrence of a particular
type of hazard.


For these reasons, the information you gather for each of your
hazard event profiles will reflect these different characteristics.
Some hazards, such as floods, coastal storms, wildfires, tsunamis, and
landslides will be profiled by mapping the geographic extent of
identifiable hazard events because they occur in predictable areas of
the community or state. Once the extent of these events is mapped
you will be able to determine which portion of your community or
state is vulnerable in Step 3 and begin taking inventory of the
elements that can be damaged. Other hazards, such as tornadoes
(which can occur anywhere), may be profiled simply by recording
the maximum potential wind speed. This type of information will be
used in Step 4 to evaluate the potential impact to individual struc-
tures or elements in your jurisdiction.


This step is structured to explain the basic procedures and tech-
niques for profiling hazard events. It then instructs you on how to
gather specific hazard event profile information. Use Worksheet #2:
Profile Hazard Events in Appendix C (see example on page 2-2) to
help you record and keep track of your results.


Lee County, Georgia during the 1995
Spring floods.


The glossary in Appen-
dix A explains the relationship
between a hazard and haz-
ard event.
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Worksheet #2 Profile Hazard Events step 


Date: May, 2001 How Bad Can It Get?


Task A. Obtain or create a base map.


You can use existing maps from:


• Road maps


• USGS topographic maps or Digital Orthophoto
Quarter Quads (DOQQ)


• Topographic and/or planimetric maps from other
agencies


• Aerial topographic and/or planimetric maps


OR you can create
a base map using:


 •Field surveys


• GIS software


• CADD software


• Digitized paper
maps


Title of Map Scale Date


Task B. Obtain a hazard event profile.
Check box when complete and fill in source of information.


Task C. Record your hazard event profile
information. Check box when complete.


 1. Get a copy of your FIRM. ______________________________
 2. Verify the FIRM is up-to-date and complete. _________________


__________________________________________________


 1. Go to the http://geohazards.cr.usgs.gov Website.
 2. Locate your planning area on the map.
 3. Determine your PGA.


 1. Get a copy of your tsunami inundation zone map. _____________
__________________________________________________


 1. Find your design wind speed. ____________________________
__________________________________________________


 1. Get a copy of your FIRM. ______________________________
 2. Verify that the FIRM is up-to-date and complete.


__________________________________________________
 3. Determine the annual rate of coastal erosion.


__________________________________________________
 4. Find your design wind speed.


__________________________________________________


 1. Map location of previous landslides. _______________________
 2. Map the topography. __________________________________
 3. Map the geology. _____________________________________
 4. Identify the high-hazard areas on your map. _________________


 1. Map the fuel models located within the urban-wildland interface
areas. _____________________________________________


 2. Map the topography. __________________________________
 3. Determine your critical fire weather frequency. _______________
 4. Determine your fire hazard severity. _______________________


 1. Map the hazard. ______________________________________


 1. Transfer the boundaries from your FIRM onto your
base map (floodway, 100-yr flood, 500-yr flood).


 2. Transfer the BFEs onto your base map.


 1. Record your PGA: _____________________
 2. If you have more than one PGA print, download or


order your PGA map.


 1. Copy the boundary of your tsunami inundation
zone onto your base map.


 1. Record your design wind speed: _________
 2. If you have more than one design wind speed,


print, download, or copy your design wind speed
zones, copy the boundary of your design wind
speed zones on your base map, then record the
design wind speed zones on your base map.


 1. Transfer the boundaries of your coastal storm
hazard areas onto your base map.


 2. Transfer the BFEs onto your base map.
 3. Record the erosion rates on your base map:


__________________________
 4. Record the design wind speed here and on your


base map: ________________


 1. Mark the areas susceptible to landslides onto
your base map.


 1. Draw the boundaries of your wildfire hazard areas
onto your base map.


 1. Record hazard event info on your base map.Other


Flood


Earthquake


Tsunami


Tornado


Coastal
Storm


Landslide


Wildfire


USGS topographic 1:24,000 1995
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FEMA Map Service Center


Hazardville Planning Dept. & floodplain manager


West Coast/Alaska Tsunami Warning Center of NOAA


Hazardville Building Inspector/Building Code


FEMA Map Service Center


Hazardville Planning Dept. & floodplain manager


State Coastal Zone Manager


Hazardville Building Inspector/Building Code


University study
USGS topographic maps


U.S Natural Resources Conservation Service soil maps


National Fire Danger Rating
USGS topographic map


State Fire Marshal
How-To pg. 2-34



http://geohazards.cr.usgs.gov
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profile hazard events 2


Procedures & Techniques
Task A. Obtain/create a base map.


When you start the hazard event profiling process, you should
locate or create a base map so that you can show the areas that are
subject to various hazards. A base map should be as complete,
accurate, and current as possible and should be planimetric, which
is a flat representation of information in true geographic relation-
ship (to scale) with measurable horizontal distances. Other than
distinguishable buildings, roads, rivers, coastlines, place names, and
a north arrow, the map should be as uncluttered as possible. Use an
existing map or controlled photograph as a base to avoid the cost of
producing a new map.


Maps provide common frames of reference when describing where
and how hazards can affect you. Your base map will be essential in
Step 3 by showing the human and structural assets that should be
inventoried. HAZUS should be considered first as your primary
source of hazard data. (See “Tip” on page 2-5 for information on
base maps.)


HAZUS – A Risk
Assessment Tool
Hazards U.S. (HAZUS), is a
standardized, nationally appli-


cable earthquake loss estimation meth-
odology that uses PC-based GIS
software. HAZUS contains an extensive
inventory of data that can help you con-
duct your loss estimation in a timely, cost-
efficient manner.


Although HAZUS was originally designed
to be used to estimate earthquake losses,
it has a wider applicability to be used as a
mapping and inventory collection tool. For
example, you can use the HAZUS default
data to identify the census tracts located
in your community or state as your base
map.


Default data contained in HAZUS


� Demographic data (population,
age, ethnicity, and income);


� General building stock (square
footage of occupancy classes for
each census tract);


� Medical care facilities;


� Emergency response facilities (fire,
police, emergency operation cen-
ters);


� Schools;


� Dams;


� Hazardous material facilities;


� Roads, airports, and other trans-
portation facilities; and


� Electric power, oil, and gas lines and
other utility facilities.


Minimum System Requirements for
HAZUS99


� Intel Pentium® class IMP compat-
ible, 400 MHz or greater is recom-
mended


� CD-ROM drive


� Hard drive (minimum 1 GB free
space required)


� Color printer or plotter


� Microsoft Windows® 95 or greater


� MapInfo® 5.5/5.0 software or
ArcView® 3.2/3.1 GIS software


Minimum System Requirements for
HAZUS97


� Intel 486® or greater IBM compat-
ible computer, Pentium® preferred


� CD-ROM drive


� Hard drive (minimum 200 MB free
space required)


� Color printer or plotter


� Microsoft Windows® 3.1 or greater


� MapInfo® 4.1.2 software or
ArcView® 3.0 GIS software


HAZUS is available from the FEMA Dis-
tribution Center at http://www.fema.gov/
hazus/


The HAZUS package contains a user
manual to get you started. If your com-
munity does not have someone with the
technical resources or expertise needed
to use HAZUS ask your regional/or state
planning, geology, or transportation de-
partment, or enlist the help of your local
college or university geography, planning,
or landscape architecture department to
create the maps for you. You may also
consider partnering with a private busi-
ness in your planning area or hiring some-
one to assist you.



http://www.fema.gov/hazus/

http://www.fema.gov/hazus/





2-4 STATE AND LOCAL MITIGATION PLANNING how-to guide: Understanding Your Risks


Task B. Obtain hazard event profile information.


In each of the seven hazard-specific sections that follow, you will be
given guidance on how to obtain, download, view, or order the
relevant hazard map or other profile information. The suggested
choice of return frequency for each hazard is based on the most
commonly available information for a particular hazard.


You will purposely consider just one hazard event in each hazard
section that follows to keep the process simple. For example, you
will consider only the 100-year flood event. A more comprehensive
hazard profile that considers all possible events, such as floods with
different probabilities, may still be needed at some future date, but
for now, this simplified version will be adequate to help you learn
more about your community's risks and narrow your focus for future
planning efforts.


Task C. Record your hazard event profile information.


Use Worksheet #2: Profile Hazard Events to record your research for
each hazard profile. Keep track of where you found various maps,
such as FIRMs, or hazard event data, such as your design wind
speed.


The type of hazard will determine whether you will record the
relevant data on the worksheet or copy the boundaries of the
hazard event onto your base map.


Summary
When you are finished with this step, you'll either have a map
showing the area impacted by each hazard type or you will have an
important piece of data regarding the characteristics of hazard
events affecting your planning area. In some cases, such as those
involving floods, you will have both.


The hazard specific sections that follow contain step-by-step instruc-
tions to help you profile your hazards. Visit the library at the end of
this guide for more information on specific hazards, contacts, or
additional resources to help you profile your hazards.


____
When you have completed all of your hazard profiles


Go to Step 3
where you will inventory the assets in your planning area that can


be damaged by the hazard events you profile.


____


Level of Risk
If your planning team deter-
mines that the level of accept-
able risk is different than the
level identified by the sug-
gested hazard event in this guide, it may
be necessary to revise your risk as-
sessment by profiling a lesser or greater
hazard event. For example, you may
choose to evaluate an area greater than
the 100-year flood elevation established
on the FIRM by assessing the 100-year
flood elevation plus one additional foot (or
other amount).


Practical
Considerations
when Using Maps
Hazard profile maps can
range from simple traced maps to elabo-
rate GIS productions. Both renditions will
illustrate your hazard prone areas and will
assist you in the next step of taking in-
ventory of the elements that can be dam-
aged.


Often the individual hazard maps to be
used are at different scales. This may re-
quire an enlargement or reduction to the
scale of the base map selected. Use of
controlled photographic or computer map-
ping methods makes this process easy
and accurate.


Copies of maps can be made on large
format copying machines used by most
reprographic companies. Maps also can
be professionally photographed and
transferred onto your base map.
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You may want to recommend that
communities use a consistent base
map, particularly if your state has already developed
mapping at a suitable scale that can be used locally
and covers the entire state. For example, a statewide


Geographic Information System (GIS) would allow you to easily
incorporate local information into state planning efforts.


As you proceed, keep in mind you will want to incorporate the
results of individual communities' risk assessments into your own.
This will give you more details on hazards and risks throughout


the state. You may want to provide guidance to communities on
the level of detail and return frequencies to use in local risk as-
sessments in order to produce a uniformly consistent state risk
assessment. You may also want to fill in the gaps for the areas of
the state or communities that do not have local risk assessments.


You will also need to decide whether you will conduct the loss
estimation state properties or request that local governments do
this as part of community-level planning. Either way, you should
make sure communities are aware how to treat state-owned facili-
ties in their loss estimation.


Base Map Options
Different maps have different
advantages and limitations.
Some alternatives (listed in or-
der of increasing price and util-
ity) include:


� Road maps. There are usually detailed
road maps available for areas in and
around urban centers. It is important to
verify the date the map was produced
because it may be outdated and inac-
curate. Also, although the street net-
work will be depicted, it is unlikely that
buildings will show up on the map.
Therefore, you'll have to convert the
map for use in risk assessment.


� USGS Topographic Maps. Maps
showing topographic relief are available
for the entire country at 1:24,000 scale
(see Scale and Coverage below) from
the United States Geological Survey
(USGS). Some structures are indi-
cated although not in great detail. Most
roads are shown but few are identified.
These maps can be obtained via the
Internet at http://mapping.usgs.gov/
mac/nimamaps/topo.html, or in hard
copy from USGS by calling 1-888-
ASK-USGS. These maps will have to
be converted for use as a base map,
just like the road maps. Like road maps,
it is important to verify the date the map-
ping was completed to determine the
relative accuracy of the mapped infor-
mation.


USGS Digital Orthophoto Quarter
Quad (DOQQ)


A DOQQ is a computer generated image
of an aerial photograph in which displace-
ments caused by camera orientation and
terrain have been removed. These prod-
ucts combine the image characteristics
of a photograph with the geometric quali-
ties of a map and can be used in numer-
ous GIS applications either alone or in
combination with other digital data.


For more information on the USGS digital
orthophoto program and DOQQ products
visit the USGS Web site at http://


mapping.usgs.gov/www/ndop/ or visit the
National Mapping Information Web page
at http://mapping.usgs.gov/index.html


� Topographic and/or Planimetric
Maps from other agencies. Local
agencies such as county or regional
planning commissions often have
maps. If there have been major road-
work or infrastructure projects within
recent years, public works and trans-
portation departments may have de-
tailed maps that cover all or part of an
area of interest.


� Aerial Topographic and/or Planimet-
ric Maps. Communities can get new
aerial topographic (indicating all built
features as well as contour lines that
represent the physical shape of the
land) or planimetric (indicating built
features only) from companies that
specialize in aerial photography and
photogrammetry. These days, this
type of map is always produced in
digital as well as reproducible formats.
Topographic maps are usually more
expensive but may be quite useful
for other efforts including follow-up
planning for mitigation projects iden-
tified later in the planning process. At
a minimum, aerial photographs are
useful in basic planning efforts as they
provide a reliable, recognizable rep-
resentation of the assets of the com-
munity at a reasonable cost.


� Field Surveys. In unusual circum-
stances, it may be practical to have
field surveys done. However, for ar-
eas of any significant size, this option
is more expensive than aerial topo-
graphic and planimetric maps and
may not yield significantly better in-
formation for the mitigation planning
efforts.


Scale and Coverage


Scale determines the area covered on
the map. The scale is a proportion used
in determining a dimensional relation-
ship, which is the ratio of the distance be-
tween two points on a map and the actual
distance between the two points on the


earth's surface. For example, the scale
1:500,000 means that one centimeter on
the map equals 500,000 centimeters (or
5,000 meters or 5 kilometers) on the
ground. Small-scale maps show less de-
tail for a large area. Smaller scales are
more common for regional (1:500,000
through 1:50,000), and community plans
(1:24,000 through 1:12,000).


The scale selected will depend upon the
map's purpose. There are no best scales,
only more appropriate ones to coincide
with planning requirements. Consider the
following scales for example:


� World: 1:30,000,000


� Continent: 1:5,000,000 to
1:2,000,000


� Region: 1:500,000 to 1:50,000


� Community or settlement:
1:24,000 to 1:12,000


� Building sites: 1:10,000 to 1:2,500


The level of detail, the hazards shown, and
the format of a risk assessment map can
range widely depending on the scale you
choose. The scale used for a risk assess-
ment is dependent upon not only the haz-
ard information to be shown but also upon
the scale of the base map. If a choice of
scales is available, then the following fac-
tors become important in making the se-
lection:


� Number of hazards to be shown.
� Hazard characteristics to be


shown.
� Range of relative severity of haz-


ards to be shown.
� Area to be covered.
� Use of the map in conjunction with


other planning documents.
� Function of the map, for example,


whether it is to be an index or de-
tail map.



http://mapping.usgs.gov/www/ndop/

http://mapping.usgs.gov/index.html

http://mapping.usgs.gov/mac/nimamaps/topo.html

http://mapping.usgs.gov/mac/nimamaps/topo.html
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Map Symbols
Mapped hazard areas can show various degrees of risk (e.g., seismic risk) or can identify a zone where risk is present
(e.g., a floodplain). Map symbols represent reality by conveying a sense of the hazard. Symbols that represent hazard
characteristics are selected for their legibility, clarity, and/or map production characteristics. There are three distinct map


symbols: points, lines, and areas. The maps below depict characteristics of Hurricane Georges using points, lines, and areas.


Points can be used to show location of
fire and police stations, hospitals, and
emergency shelters, as well as points
of impact from hurricanes, epicenters
of earthquakes or locations of specific
flood frequencies.


Advanced computer
programs have been de-
veloped for displaying and ana-
lyzing hazard identification
data. Three of the most com-


mon computer programs used for hazard
mapping are FEMA's Hazards U.S.
(HAZUS), Geographic Information Sys-
tems (GIS), and Computer Aided Design
& Drafting (CADD).


HAZUS


HAZUS contains an extensive inventory
of data that communities can use and
build upon as a loss estimation tool.
HAZUS is currently being expanded into
a multi-hazard methodology with new
models for estimating potential losses from
wind (hurricanes, thunderstorms, torna-
does, and extra-tropical cyclones) and
flood (riverine and coastal) hazards.
HAZUS is a flexible tool that has potential
for use in risk assessment, response and
recovery, and awareness and prepared-
ness programs.


GIS


GIS is a computer-based tool for mapping
and analyzing physical elements and
events that occur on earth. GIS is a data-


base that relates detailed information di-
rectly to a geographical area for mapping
and analysis purposes. Software for GIS
is available from many distributors.
ArcView® and MapInfo® are two of the
most commonly used sources of GIS soft-
ware.


GIS allows users to overlay different kinds
of data to determine relationships among
them. Maps produced with GIS can help
to explain hazard events, predict out-
comes, visualize scenarios, and plan
strategies. Some communities and re-
gional planning authorities maintain GIS
databases for planning land uses and
managing utilities. GIS can map hazard
areas and present hazard identification
information, allowing the user to compare
these areas with existing land uses. GIS
also allows the user to:


� Import geographic data such as
maps;


� Manipulate geographic data and
update community zoning maps;


� Store and analyze attributes asso-
ciated with geographic data;


� Perform queries and analyses to


retrieve data (for example, show all
child care centers within five miles
of a fire station); and


� Display results as maps or graphs.


CADD


CADD is a computer system that allows
users to perform drawing and design
tasks, enabling quick and accurate elec-
tronic drawings. There are hundreds of
CADD programs available in the CADD
industry today, furnishing 2D drawings, 3D
drawings, topographic base maps, site
plans, and profiles/cross sections. De-
tailed hazard maps in a variety of dimen-
sions can be made using CADD products
on a computer.


Digitizing


Digitizing maps is the process of convert-
ing points, lines and area boundaries
shown on maps into x, y coordinates (e.g.
latitude and longitude, universal transverse
mercator (UTM) or table coordinates). If
your community does not already have
this capability, you should contact local
civil engineering or land surveying com-
panies to investigate opportunities for con-
tracting this work.


Lines can be used to separate areas
of landslide frequency, to represent
earthquake intensity, or to show tracks
of storms, fault rupture, or tsunamis.


Areas can be used to show the extent
of certain hazard conditions, such as
flooding as well as erosion and wildfire
zones.
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Data Availability
If a particular hazard map is not
available for your planning area,
you can create one using a va-


riety of methods depending on the level of
detail and accuracy required. The follow-
ing examples range from simplest to the
most complex.


Historical hazard event. The chosen
event will determine the physical extent
of the hazard and the severity. This
method will provide a “snapshot” of one
potential event. Later in this step, the haz-
ard-specific sections that follow offer sug-
gestions of how to gather information for
historic hazard events.


Detailed hazard profile. You can create
a detailed hazard profile by researching:


� how likely it is that hazard will im-
pact the area (probability);


� how severe the hazard will be
(magnitude);


� where hazards will affect the com-
munity or state (geographic extent);
and


� conditions in the community that
may increase or reduce the effects
of hazards.


These elements are closely related, and
are often combined in expressions link-
ing probability (or frequency) and magni-
tude (or extent). Some examples of the


types of factors that can exacerbate (in-
crease) or mitigate (reduce) hazard ef-
fects are:


� topography (for most hazards)


� soil characteristics (earthquakes
and landslides)


� soil saturation (floods and land-
slides)


� presence of fuel load (wildfires)


� presence of development in the
hazard area (floods)


� existence of hazardous materials
facilities in or near hazard zones
(for all hazards)


Some of the factors are aspects of the
planning area over which people have
some control. For example, while you can-
not control the duration of a hurricane, you
can decide not to build on or near steep
slopes. The hazard-specific sections that
follow offer suggestions of how to gather
information to conduct a detailed hazard
profile, and the library in Appendix B of-
fers suggestion of where to find more in-
formation on specific hazards. These
factors will become important when plan-
ning the mitigation actions to protect your
community or state from natural hazards
in phase three of the natural hazard miti-
gation planning process.


Engineering study. Hydraulic engineers
calculate flood elevations through stream
gauge data and information on drainage
area, rainfall potential, characteristics of
the source of flooding (usually a river or
stream), and soil saturation. The hazard-
specific sections that follow offer sugges-
tions of various computer modeling
programs, as well as information about
who you should contact for additional help.


Data Limitation
Data about what’s happened in the past
is often used to estimate what’s likely to
happen in the future. For example,
chances are that “tornado alley” in the mid-
west, will experience more tornadoes this
year than other parts of the United States.
This assumption is simply based on the
fact that tornadoes have often impacted
that area in the past. The same is true in a
small town whose main street has flooded
numerous times in the past. However,
there’s a big difference between a particu-
lar street being flooded and an entire state
being impacted by tornadoes. There are a
number of site-specific characteristics that
determine flood potential. On the other
hand, a state that has experienced an av-
erage of 100 tornadoes each year for the
last 30 years does not mean that a tor-
nado will hit any particular point in the state
next year.
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The Hazardville Post
Vol. CXI No. 158 Thursday, June 7, 2001


THORR Profiles Hazardville's Hazards
(Part 2 of a 4 Part Series on the Risk Assessment Process)


[Hazardville, EM] In April, the
Hazardville Post reported the ongo-
ing work of the Town of Hazardville
Organization for Risk Reduction
(THORR). THORR recently com-
pleted its hazard research and has de-
veloped a series of hazard profiles that
represent the next big step in describ-
ing the problems.


Joe Norris, lead planner of the
task force, emphasized, "Our motto,
'A Small Town with Big Problems' is
certainly accurate when it comes to
natural hazards, but our recent efforts
of identifying and profiling the haz-
ards will help us deal with them ef-
fectively in the future." Norris said
that a host of hazards, including floods,
earthquakes, tsunamis, tornadoes, hur-
ricanes, landslides, and wildfires, pose
potential threats to the Town of
Hazardville. THORR presented its
hazard profiles at last night's Board of
Supervisors meeting.


Mary Tremble, director of the
Hazardville Emergency Management
Agency (HEMA) and head of the
Earthquake, Tsunami and Landslide
Workgroup, revealed that Hazardville
has a moderate earthquake threat. "Af-
ter learning about our seismic poten-
tial from the state geologist, the
Workgroup contacted Emergency
State University's Geology Depart-
ment for more information on seis-
micity. Using maps produced by the
U.S. Geological Survey, we found that
the entire town is within a seismic
zone that has a 10% chance of exceed-
ing 0.3g in 50 years." The %g refers
to the percent of acceleration due to
gravity and is used to measure the


strength of ground movements.
For Hazardville, that generally


means that an earthquake of that
size could cause moderate to severe
damage according to Tremble. For
example, it could cause moderate
damage to structures with un-rein-
forced masonry chimneys or severe
damage to poorly constructed
buildings. A large off-shore earth-
quake could also cause a tsunami
that could impact up to one-mile in-
land of the Hazardville coastline
within 15 minutes of the quake.


Tremble reported that the big-
gest concern for the Workgroup is
the area of town that is susceptible
to landslides. Several landslides
have been recorded on the bluffs
following heavy rains. These areas
are susceptible to slides mostly be-
cause of ground saturation but also
present a danger when earthquakes
occur because of the steep slopes,
Tremble said. Hazardville has three
landslide zones. “The areas of past
landslides are shown as high hazard
areas,” Ms. Tremble said. “The
moderate hazard area is north of
Raging River and includes areas
with steep slopes and unstable
soils.”


Mr. David Waters, head of the
Flood and Hurricane Workgroup,
explained Hazardville's flood risk.
Waters, who is also the town's
Floodplain Manager, explained that
Hazardville's Flood Insurance Rate
Map (FIRM) shows the 100-year
floodplain (areas with a 1% chance
of flooding each year) in the coastal
region to the south and in the vicin-


(continued on page 2-9)


Raging River


Hazardville Tsunami Hazard Profile


Tsunami Inundation Areas
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ity bordering Raging River in the
northern part of town. The
coastal region is designated as
AE and VE zones, meaning that
floods will have wave action and
will travel quickly. A map of the
town with its flood hazard zones
illustrates that floods pose a
threat to a significant portion of
the community.


Ms. Wendy Soot, head of the
Tornadoes and Wildfires
Workgroup, cautioned that
Hazardville is also susceptible to
tornadoes. "Hazardville is located
in a 200 mph wind zone, which
means we could experience a
severe (F3) tornado. A tornado
of this severity could remove
roofs, knock over walls, and even
overturn cars and trains."


Soot, who is also the town's
Fire Marshal, added that Hazardville has
four wildfire zones. "We have an extreme
and high wildfire hazard area on the
northern edge of town due to the steep
topography and heavy fuel of the forest,"


(continued from page 2-8)


Ms. Soot said. "The area of town south
of Raging River is considered a moder-
ate and high wildfire hazard area, due to
the light fuel and proximity to the for-
est.


When asked about the professional
look of the maps, Norris responded that
all mapping was done using the town's
own resources. "In fact," he explained,
"the base was traced from a USGS map
by the Hazardville Planning Office." The
hazard profiles were compiled from
various sources including soil maps, to-
pography maps, and storm surge maps.
A map specialist from the transportation
department helped us trace the hazard
profiles on to our base map. Some of
the maps had to be reduced or enlarged
on a copy machine to produce the same
scale as the base map.


Norris expects the risk assessment
process to continue to be successful.
He credited the hard work of THORR
members and the state and federal gov-
ernment workers who have assisted
them. "This has been and will continue
to be a truly cooperative effort," he said.
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Floods


At the very least, you
should research past or his-
toric flood events. You can
use old watermarks and eye-
witness accounts to delineate


the approximate flood boundaries and
depths of flooding on your base map, or
especially if there is not a FIRM or Q3
available for your community. Contact
your state NFIP coordinator for more in-
formation on flooding in your area. In ad-
dition, the USGS, U.S. Army Corps of
Engineers, or a civil engineer skilled in
hydraulic analysis can help you conduct
a flood study.


Task B. Obtain flood hazard event profile information.


The best source of local flood hazard information is the Flood
Insurance Study (FIS) developed under the National Flood Insur-
ance Program (NFIP) administered by FEMA. An FIS contains a
Flood Insurance Rate Map (FIRM), which is an official map of a
community that shows areas at risk from flooding from the base
flood (see page 2-12 for more information on floods). Another
element of the FIS is a graph, also known as a flood profile, which
shows potential flood elevations
plotted along the waterways. This
information will help you delin-
eate the boundaries of the flood-
plain in your planning area.
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The following is the system FEMA uses on the FIRMs to catego-
rize different floodplain areas.


1. Get a copy of your FIRM.


By using a copy of the FIRM, you
will evaluate the 100-year flood (a
flood that has a 1 percent chance
of occurring in any one year).


Copies of FIRMs can be re-
quested by calling the FEMA Map
Service Center at
1.800.358.9616, on the Internet
at http://www.fema.gov/maps,
or by contacting a FEMA Re-
gional Office. Additionally, the
NFIP's Guide to Flood Maps is



http://www.fema.gov/maps
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FEMA uses two methods to
make flood map changes.
The first is to actually change the map
and publish new copies. The other
method is to issue a letter that describes
the map change. There are two types of
letters indicating map changes:


LOMR – Letter of Map Revision


LOMA – Letter of Map Amendment


These letters officially amend
or revise the effective NFIP
map. Contact your FEMA re-
gional office for more informa-
tion on map changes.


Most flood informa-
tion is provided on a com-
munity-wide scale. Rather
than compiling a FIRM for
each community in your


state, you can use Q3s. The Q3 maps
are available on the state-specific supple-
mental data CD ROMs for use with
FEMA's GIS-based HAZUS Loss Esti-
mation software program.


You should also be prepared to assist
communities with obtaining flood map-
ping, and understanding the information
presented on FIRMs.


(continued on page 2-14)


available on the web at http://msc.fema.gov/MSC/hardcopy.
htm, and flood risk and map information is available at
http://www.fema.gov/nfip/fmapinfo.htm.


FEMA is currently involved in converting FIRMs to digital format
(DFIRM). The DFIRM product will be designed to allow for the
creation of interactive multi-hazard digital maps that can be used
on a personal computer using GIS.


Digital Q3 flood data is available for 1,200 counties in CD-ROM
format. The Q3s are digital representations of certain features of
FIRMs and are intended for use with desktop mapping and GIS
technology. The Q3s are used for hazard mitigation planning,
floodplain management, land-use planning, natural resource and
environmental analysis, and insurance target marketing. They are
designed to provide the general location of the Special Flood
Hazard Area (SFHA). The main differences between the Q3s and
the official paper FIRMs is that the Q3s do not include the follow-
ing:


� hydrographic features (streams and rivers, lake and
coastal shorelines);


� base flood elevations;
� cross-section lines;
� roads, road names, or address ranges; and
� locations, elevations and descriptions of benchmarks and


elevation reference marks.


The Digital Q3 Flood Data and DFIRMs are also available from the
FEMA Map Service Center, in addition, the Q3 maps are available
on the FEMA HAZUS CD.


If you participate in the NFIP you should have FIRMs locally.
Contact your NFIP coordinator or floodplain manager, usually
located in the planning, building, engineering, or natural resources
department, or your state NFIP coordinator for copies of your FIRM
or to help you identify areas that are prone to flooding. Your state
NFIP coordinator or state floodplain manager can be found at
http://www.floods.org/stcoor.html.


2. Verify that the FIRM is up-to-date and complete.


No map is perfect and floodplains change due to a number of
reasons. From time to time, FEMA, communities or individuals may
find it necessary for a FIRM to be updated, corrected, or changed.


Review the FIRM to determine whether any of the following circum-
stances apply to your planning area:



http://msc.fema.gov/MSC/hardcopy.htm

http://msc.fema.gov/MSC/hardcopy.htm

http://www.fema.gov/nfip/fmapinfo.htm

http://www.floods.org/stcoor.htm
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are shown on the floodway map and people often con-
fuse the white floodway with the white area representing
land that is free from flooding. FIS reports published since
1986 have corrected this problem by delineating the flood-
ways as diagonally hatched areas on the FIRMs.


What is a flood?
A flood is a natural event for rivers and streams. Ex-
cess water from snowmelt, rainfall, or storm surge ac-
cumulates and overflows onto the banks and adjacent
floodplains. Floodplains are lowlands, adjacent to riv-


ers, lakes, and oceans that are subject to recurring floods. Hun-
dreds of floods occur each year, making it one
of the most common hazards in all 50 states
and U.S. territories. Floods kill an average of
150 people a year nationwide. They can occur
at any time of the year, in any part of the coun-
try, and at any time of day or night. Floodplains
in the U.S. are home to over nine million house-
holds. Most injuries and deaths occur when
people are swept away by flood currents, and
most property damage results from inundation
by sediment-filled water.


Several factors determine the severity of floods,
including rainfall intensity (or other water
source) and duration. A large amount of rainfall
over a short time span can result in flash flood
conditions. A small amount of rain can also re-
sult in floods in locations where the soil is satu-
rated from a previous wet period or if the rain is
concentrated in an area of impermeable sur-
faces such as large parking lots, paved roadways, or other imper-
vious developed areas.


Topography and ground cover are also contributing factors for
floods. Water runoff is greater in areas with steep slopes and little
or no vegetative ground cover.


Frequency of inundation depends on the climate, soil, and channel
slope. In regions where substantial precipitation occurs in a par-
ticular season each year, or in regions where annual flooding is
derived principally from snowmelt, the floodplains may be inun-
dated nearly every year. In regions without extended periods of
below-freezing temperatures, floods usually occur in the season
of highest precipitation. In areas where flooding is caused by melt-
ing snow, and occasionally compounded by rainfall, the flood sea-
son is spring or early summer.


Fortunately, most of the known floodplains in the United States
have been mapped by FEMA, which administers the NFIP.  When
a flood study is completed for the NFIP, the information and maps
are assembled into a Flood Insurance Study (FIS). An FIS is a
compilation and presentation of flood risk data for specific water-
courses, lakes, and coastal flood hazard areas within a commu-
nity and includes causes of flooding.


The FIS report and associated maps delineate Special Flood Haz-
ard Areas (SFHAs), designate flood risk zones, and establish base
flood elevations (BFEs), based on the flood that has a 1% chance
of occurring annually, or the 100-year flood. The study may have
three components:


� The FIS – Flood Insurance Study text;


� The FIRM – Flood Insurance Rate Map; and


� A separate Flood Boundary and Floodway Map (FBFM)
that was issued as a component of the FIS for each com-
munity studied prior to 1986. No BFE or flood zone names


The 100-year flood designation applies to the area that has a
1 percent chance, on average, of flooding in any given year.
However, a 100-year flood could occur two years in a row, or
once every 10 years. The 100-year flood is also referred to as
the base flood. The base flood is the standard that has been
adopted for the NFIP. It is a national standard that represents a
compromise between minor floods and the greatest flood likely
to occur in a given area and provides a useful benchmark.


Base Flood Elevation (BFE), as shown on the FIRM, is the
elevation of the water surface resulting from a flood that has a
1% chance of occurring in any given year.


The BFE is the height of the base flood, usually in feet, in rela-
tion to the National Geodetic Vertical Datum (NGVD) of 1929,
the North American Vertical Datum (NAVD) of 1988, or other
datum referenced in the FIS report.


Special Flood Hazard Area (SFHA) is the shaded area on a
FIRM that identifies an area that has a 1% chance of being flooded
in any given year (100-year floodplain).


FIRMs show different floodplains with different zone designa-
tions. These are primarily for insurance rating purposes, but the
zone differentiation can be very helpful for other floodplain plan-
ning purposes. The more common zones were listed in the table
on page 2-10.


Floodway is the stream channel and that portion of the adja-
cent floodplain that must remain open to permit passage of the
base flood without raising the water surface elevation by more
than one foot.


NGVD – National Geodetic Vertical Datum of 1929, the na-
tional datum used by the NFIP. NGVD is based on mean sea
level. It was known formerly as the "Mean Sea Level Datum of
1929 (MSL)." NAVD 88 = North American Vertical Datum of
1988 is being phased in.
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It's important to recognize that there
is actually a range of floods, other than
just the 100-year flood, that could happen within your
planning area. For example, a house located close to
a flood source might experience some level of flood-


ing every 5 to 10 years. The level or depth of flooding is deter-
mined by the probability.


The probability of a flood is based on a statistical chance of a
particular size flood (expressed as cubic feet per second of wa-
ter flow) occurring in any given year. The annual flood is usually
considered the single greatest event expected to occur in any
given year. The percent annual chance of floods is estimated
based on watershed and climatic characteristics or watershed
models, water surface elevations, and hydraulic models that re-
flect topographic characteristics.


The risk created by the 100-year flood would be much greater
than the risk from the annual flood based on the amount of dam-
ages each event produces – once. But the annual flood would


Conditions that may exacerbate or
mitigate the effects of floods
The following factors will affect the severity of a flood:


� Impermeable Surfaces: Excessive amounts of
paved areas or other surfaces upstream or in the commu-
nity can increase the amount and rate of water runoff. De-
velopment affects the runoff of stormwater and snowmelt
when buildings and parking lots replace the natural veg-
etation, which normally would absorb water. When rain falls
in an undeveloped area, as much as 90 percent of it will
infiltrate the ground; in a highly developed area, as much
as 90 percent of it will run off.


� Steeply sloped watersheds: In hilly and mountainous
areas, a flood may occur minutes after a heavy rain. These
flash floods allow little or no warning time and are charac-
terized by high velocities.


� Constrictions: Re-grading or filling within or on the edge
of floodplains obstructs flood flows, backing up floodwa-
ters onto upstream and adjacent
properties. It also reduces the
floodplain's ability to store excess
water, sending more water down-
stream and causing floods to rise
to higher levels. This also in-
creases floodwater’s velocity
downstream of the constriction.


� Obstructions: Bridges, culverts
and other obstructions can block
flood flow and trap debris, causing
increased flooding upstream and
increased velocity downstream.


� Debris: Debris from the water-
shed, such as trees, rocks, and
parts of damaged buildings, in-
creases the hazard posed by mov-
ing water. Moving water will float,
drag or roll objects, which then act


occur much more frequently and over time may in fact produce a
much greater risk to the structure than the 100-year flood.


Flood frequencies can be determined by plotting a graph of the
size of all known floods for an area and determining how often
floods of a particular size may occur. In addition, hydrologic and
hydraulic data gathered from rivers and streams is a valuable
but time-consuming effort to calculate flood frequencies. If at least
20 years worth of data are available through stream gauging,
models can be used to determine the statistical frequency of given
flood events.


The USGS maintains river gauge records. Historical and current
river gauge information can be observed at its Website at http://
water.usgs.gov. Some local agencies may also have gauge
records.


The process of conducting a more rigorous risk assessment to
include all of the possible hazard events will be discussed in the
“how-to” for the third phase of the Natural Hazard Mitigation Plan-
ning Process, “Develop a Mitigation Plan.”


as battering rams that can knock holes in walls and fur-
ther exacerbate the effects of debris.


� Contamination: Few floods have clear floodwater, and
the water will pick up whatever was on the ground within
the floodplain, such as soil, road oil, farm and lawn chemi-
cals, and animal waste. In addition, if a wastewater treat-
ment plant was inundated, the floodwaters will likely in-
clude untreated sewage. Contamination is also caused by
the presence of hazardous material storage in the flood-
plain and in the community, as well as upstream from the
community.


� Soil saturation: Rainfall in areas already saturated with
water will increase the runoff.


� Velocity: Flood velocity is the speed of moving water, mea-
sured in feet per second. High velocities (greater than 5
feet per second) can erode stream banks, lift buildings off
their foundations, and scour away soils around bridge sup-
ports and buildings.



http://water.usgs.gov





2-14 STATE AND LOCAL MITIGATION PLANNING how-to guide: Understanding Your Risks


As you map your flood
hazard areas and plan for
mitigation of flood hazards, con-
sider applying for credit for Com-
munity Floodplain Management
Planning under FEMA's Community Rating
System (CRS). If you are not currently en-
rolled in CRS, contact your state floodplain
manager.


If you live in a community that
could be affected if an up-
stream dam were overtopped
or breached, contact your state dam
safety official identified on the Website of
the Association of State Dam Safety Offi-
cials (ASDSO), at http://crunch.tec.army.mil/
nid/webpages/nid.cfm and click on "State
Links". The state official will assist you in de-
termining whether there are any large dams
that could flood your community if breached
or overtopped. There are thousands of sig-
nificant and high-hazard potential dams in
the U.S. About 60 percent have Emergency
Action Plans, which delineate the
inundation area if the dam fails or
is overtopped. The inundation ar-
eas are usually much larger than
the 100-year floodplain.


(continued from page 2-11)


� Significant construction has occurred within the
already identified floodplains on your FIRM.


� Upstream communities have had significant develop-
ment since the FIRM was published.


� There has been a flood for which inundation pattern
indicates that the FIRM boundaries are no longer
accurate.


� A major flood control project has been completed
within your community, or upstream of your
community.


� Changes in topography in or adjacent to existing
mapped floodplains.


If the area you're considering is not within the 100-year flood-
plain, you may elect to concentrate on other hazards because
your risk is, by definition, relatively small. However, you may still
have flood risks that arise from one or more of the following,
which are not shown on the FIRM:


� Drainage areas of less than one square mile;
� Sewer backup;
� Drainage system backup;
� Dam breaches; and
� Stormwater runoff problems.


Task C. Record your hazard event profile informa-
tion.


1. Transfer the boundaries from your FIRM onto your base map.


2. Record the base flood elevations onto your base map.


____


Go to the next hazard on your list to
profile


or if you are finished with all your hazard profiles


Go to Step 3
____



http://crunch.tec.army.mil/nid/webpages/nid.cfm

http://crunch.tec.army.mil/nid/webpages/nid.cfm
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Task B. Obtain earthquake hazard event profile
information.


1. Go to the http://geohazards.cr.usgs.gov Website.


Earthquakes


Seismic hazard maps are avail-
able for the whole country, as well as re-
gional maps of Alaska, California, Ne-
vada, and the Central and Eastern United
States. For California, the USGS and the
California Division of Mines and Geology
have earthquake fault zone maps and
seismic hazard zone maps. You can or-


der these maps by calling
USGS at 1-888-ASK-USGS.
You should also contact your
state geologist for additional
hazard information.


The map shows the national Peak Ground Acceleration (PGA)
values for the United States with a 10% chance of being exceeded
over 50 years. This is a common earthquake measurement that
shows three things: the geographic area affected (all colored areas
on the map), the probability of an earthquake of each given level
of severity (10% chance in 50 years), and the severity (the PGA is
indicated by color).


2. Locate your planning area on the map.


You can also generate maps based on zip codes or longitude and
latitude by following the directions on the Website.


3. Determine your Peak Ground Acceleration.


Determine the PGA zone(s) in which your planning area is located.
This is done by identifying the color associated with your planning
area and correlating it with the color key located on the map. Large
planning areas may be located in more than one zone.


Peak ground acceleration
(PGA) is a measure of the strength of
ground movements. The PGA measures
the rate in change of motion relative to
the established rate of acceleration due
to gravity (g) (980 cm/sec/sec). For ex-
ample, in an earthquake with an accel-
eration of the ground surface of 244 cm/
sec/sec, the PGA or rate in change of
motion is 25%g where:


%g = Ground Surface Ac-
celeration / Rate of
Acceleration due to
Gravity;


%g = 244 cm / sec/ sec/ 980
cm / sec / sec; and


%g = 25%


Source: http.geohazards.cr.usgs.gov/eq/pubmaps/US.pga.050.map.gif



http://geohazards.cr.usgs.gov

http://geohazards.cr.usgs.gov/eq/pubmaps/US.pga.050.map.gif
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What is an Earthquake?
Earthquakes are one of nature's most damaging hazards. An earthquake
is a sudden motion or trembling that is caused by a release of strain
accumulated within or along the edge of Earth's tectonic plates. The se-
verity of these effects is dependent on the amount of energy released


from the fault or epicenter. The effects of an earthquake can be felt far beyond the
site of its occurrence. They usually occur without warning and after just a few sec-
onds can cause massive damage and extensive casualties. Common effects of
earthquakes are ground motion and shaking, surface fault ruptures, and ground
failure.


Earthquakes are more widespread than is often realized. The area of greatest seis-
mic activity in the United States is along the Pacific Coast in California and Alaska,
but as many as 40 states can be characterized as having at least moderate earth-
quake risk. For example, seismic activity has been recorded in Boston, Massachu-
setts; New Madrid, Missouri; and Charleston, South Carolina, places not typically
thought of as earthquake zones. Areas prone to earthquakes are relatively easy to
identify in the Western United States based on known geologic formations; how-
ever, predicting exactly when and where earthquakes will occur is very difficult
everywhere.


There are several common measures of earthquakes. These include Richter Mag-
nitude, Modified Mercalli Intensity (MMI), Moment Magnitude and Peak Ground Ac-
celeration (PGA), among others. For this guide, we're using PGA for measuring
earthquake hazard.


Acceleration: One way to express an earthquake's severity is to compare its ac-
celeration to the normal acceleration due to gravity. If you're standing on the surface
of the earth and drop an object (ignoring wind resistance), it will fall toward the earth
faster and faster, until it reaches terminal velocity. This principle is known as accel-
eration and represents the rate at which speed is increasing. The acceleration due
to gravity is often called "g", a term you may have heard associated with roller
coasters, rockets, or even stock car racing. The acceleration due to gravity at the
earth's surface is 9.8 meters (980 centimeters) per second squared. That means
that every second that something falls toward the surface of earth its velocity in-
creases by 9.8 meters per second. A 100% g earthquake is very severe.


An analogy would be if you floor your car's gas pedal and your groceries get
smashed against the back of the trunk. The quicker you press on the gas, the more
eggs are likely to get broken. That's because the quick acceleration caused the
contents of your trunk to shift rapidly and violently, not slowly and smoothly. In fact,
the eggs might not have moved at all if you had sped up slowly. The same thing is
true in an earthquake. If ground acceleration is rapid, more things tend to break than
if the shaking is relatively slow, even if the ground moves the same distance.


Earthquake Motion: The variables that characterize earthquakes are ground mo-
tion, surface faulting, ground failure, and seismic activity. Ground motion is the
vibration or shaking of the ground during an earthquake. When a fault ruptures,
seismic waves radiate, causing the ground to vibrate. The severity of the vibration
increases with the amount of energy released and decreases with distance from
the causative fault or epicenter, but soft soils can further amplify ground motions.


Surface faulting is the differential movement of two sides of a fracture – in other
words, the location where the ground breaks apart. The length, width, and displace-
ment of the ground characterize surface faults.


Liquefaction is the phenomenon that occurs when ground shaking causes loose
soils to lose strength and act like viscous fluid. Liquefaction causes two types of
ground failure: lateral spread and loss of bearing strength. Lateral spreads de-
velop on gentle slopes and entail the sidelong movement of large masses of soil as
an underlying layer liquefies. Loss of bearing strength results when the soil sup-
porting structures liquefies. This can cause structures to tip and topple.


Definition sketch for earthquake.
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Task C. Record your hazard event profile
information.


1. Record your PGA value.


If you are located in only one PGA zone, note that
zone on Step 2 Worksheet and go to the bottom of
this page; otherwise, continue with part 2 of this
task.


2. Print, download, or order your PGA map.


If you are located in more than one PGA zone, you
will need a copy of your PGA map. Maps can be
printed, downloaded or ordered from the USGS
Website.


3. Transfer the boundary of your PGA zones onto your
base map.


4. Record the PGA value(s) on your worksheet.


____


Go to the next hazard on your
list to profile


or if you are finished with all your hazard profiles,


Go to Step 3
____


The HAZUS Loss Estimation Tool
FEMA developed a standardized, nationally ap-
plicable earthquake loss estimation methodology.
This methodology is implemented with PC-based
software called HAZUS (Hazards U.S.),which


runs on a Geographic Information System (GIS) platform.


The HAZUS loss estimation methodology is a software pro-
gram that uses mathematical formulas and information about
building stock, local geology and the location and size of
potential earthquakes, economic data, and other informa-
tion to estimate losses from a potential earthquake. HAZUS
is capable of using two separate GIS systems (MapInfo®
or ArcView®) to map and display ground shaking, the pat-
tern of building damage, and demographic information about
a community.


Once the location and size of a hypothetical earthquake are
identified, HAZUS will estimate the violence of ground shak-
ing, the number of buildings damaged, the number of casu-
alties, the amount of damage to transportation systems,
disruption to the electrical and water utilities, the number of
people displaced from their homes, and the estimated cost
of repairing projected damage and other effects.


� Level 1 – All of the information needed to produce a
rough estimate of losses from an earthquake is in-
cluded in the HAZUS software. This is data from na-
tional databases and describes in general terms the
geology of the region and the building inventory and
economic structure of the community. The default data
that HAZUS includes are used to provide a basic es-
timate of losses and are useful in mitigation planning.


� Level 2 – More accurate estimates of losses require
more detailed information about the community. To pro-
duce a Level 2 estimate of losses, detailed informa-
tion will be required about local geology, an inventory
of buildings in the community, and data about utilities
and transportation systems. Assistance from
geotechnical and structural engineers may be nec-
essary for this analysis, as well as a GIS specialist to
add the detailed information into the HAZUS model.


� Level 3 – The most accurate estimate of loss will re-
quire detailed engineering and geotechnical input to
customize the methodology to the specific conditions
of the community.


While Level 1 HAZUS studies can typically be carried out
by local government emergency services or planning staff,
the assistance of structural engineers, geologists and GIS
specialists is generally needed for Level 2 and Level 3 esti-
mates.


Unlike communities, states may have many
different PGA zones. Your proximity to faults and soil
and subsurface characteristics all affect the level of
earthquake hazard. Here it is also important to note
the pattern or gradation of seismic characteristics
across the state.
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What is a Tsunami?
A tsunami is a series of long waves generated in the ocean by a sudden
displacement of a large volume of water. Underwater earthquakes, landslides,
volcanic eruptions, meteor impacts, or onshore slope failures can cause this


displacement. Most tsunamis originate in the Pacific "Ring of Fire," the area of the Pacific
bounded by the eastern coasts of Asia and Australia and the western coasts of North
America and South America that is the most active seismic feature on earth. Tsunami
waves can travel at speeds averaging 450 to 600 miles per hour. As a tsunami nears the
coastline, its speed diminishes, its wavelength decreases, and its height increases greatly.
Unusual heights have been known to be over 100 feet high. However, waves that are 10
to 20 feet high can be very destructive and cause many deaths and injuries.


After a major earthquake or other tsunami-inducing activity occurs, a tsunami could
reach the shore within a few minutes. From the source of the tsunami-generating event,
waves travel outward in all directions in ripples. As these waves approach coastal ar-
eas, the time between successive wave crests varies from 5 to 90 minutes. The first
wave is usually not the largest in the series of waves, nor is it the most significant. One
coastal community may experience no damaging waves while another may experience
destructive deadly waves. Some low-lying areas could experience severe inland inun-
dation of water and deposition of debris of more than 1000 feet inland.


Along the West Coast, the Cascadia Subduction Zone threatens California, Oregon,
and Washington with devastating local tsunamis. Earthquakes of Richter scale magni-
tude of 8 or more have happened in the zone, and there is a 35 percent chance that an
earthquake of this magnitude could occur before 2045 (estimated between the years
1995 and 2045). The Alaska and Aleutian Seismic Zone that threatens Alaska has a
predicted occurrence (84 percent probability between 1988 to 2008) of an earthquake
with magnitude greater than 7.4 in Alaska. If an earthquake of this magnitude occurs,
Alaska's coastlines can be expected to flood within 15 minutes.


Task B. Obtain tsunami
hazard event profile
information.


Get a copy of your tsunami
inundation zone map.


Tsunami inundation zone
maps show low-lying areas that
could be affected by tsunamis.
Communities can obtain state-
level inundation maps and
other information about
tsunamis from:


� West Coast/Alaska
Tsunami Warning
Center of NOAA/
NWS by calling
907.745.4212 or by
writing 910 S.
Felton Street,
Palmer AK 99645-
6552.


� Pacific Tsunami
Warning Center in
Hawaii at
808.689.8207 or 91-
270 Fort Weaver
Road, Ewa Beach,
HI 96706.


Communities in Oregon can
request maps from the Oregon
Department of Geology and
Mineral Industries (DOGAMI)
by calling 503.731.4100 or by
writing 800 NE Oregon Street,
#28, Portland, OR 97232.


Washington and California
communities should contact
their state geologist for
mapping information.


What are the Characteristics of Tsunamis?
Debris: As the tsunami wave comes ashore, it brings with it debris from the
ocean, including man-made debris like boats, and as it strikes the shore,
creates more on-shore debris. Debris can damage or destroy structures on
land.


Distance from shore: Tsunamis can be both local and distant. Local tsunamis give
residents only a few minutes to seek safety and cause more devastation. Distant tsuna-
mis originating in places like Chile, Japan, Russia, or Alaska can also cause damage.


High tide: If a tsunami occurs during high tide, the water height will be greater and cause
greater inland inundation, especially along flood control and other channels.


Outflow: Outflow following inundation creates strong currents, which rip at structures
and pound them with debris, and erode beaches and coastal structures.


Water displacement: When a large mass of earth on the ocean bottom impulsively
sinks or uplifts, the column of water directly above it is displaced, forming the tsunami
wave. The rate of displacement, motion of the ocean floor at the earthquake epicenter,
the amount of displacement of the rupture zone, and the depth of water above the rup-
ture zone all contribute to the intensity of the tsunami.


Wave runup: Runup is the height that the wave extends up to on steep shorelines,
measured above a reference level (the normal height of the sea, corrected to the state of
the tide at the time of wave arrival).


Wave strength: Even small wave heights can cause strong, deadly surges. Waist-high
surges can cause strong currents that float cars, small structures, and other debris.


Tsunamis
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Tsunamis


Most tsunami mapping has been done at a statewide level.
If no local-level mapping has been done, you may consider hiring a
consultant to help develop or provide the following information:


� Historic tsunami sources;


� Potential future local and distant sources;


� Potential for ground failures and other geologic effects that could
cause tsunamis;


� An estimate of the number of waves, their heights, arrival times,
and inundation depths and distances;


� Calculations of water velocities and debris loads; and


� Estimates of the probabilities of occurrence and levels of certainty.


If you cannot find the necesary information to
produce a tsunami profile, research past tsunami events in
your area and contact your state coastal zone manager for help identify-
ing areas that would be susceptible to tsunami inundation. Indicate any
areas threatened by tsunami waves on your base map.


In addition, information is avail-
able from the following Websites:


� U.S. Geological Survey:
www.usgs.gov/themes/
coast.html


� University of Washing-
ton:
www.geophys.washington.
edu


� Pacific Marine Environ-
mental Laboratory:
www.pmel.noaa.gov


Task C. Record your hazard
event profile information.


Transfer the boundary of your tsunami
hazard area onto your base map.


____


Go to the next
hazard on your list to


profile


or if you are finished with all your
hazard profiles,


Go to Step 3
____


Conditions that may exacerbate or mitigate the
effects of tsunamis
The following factors will affect the severity of a tsunami:


� Coastline configuration: Tsunamis impact long, low-lying stretches
of linear coastlines, usually extending inland for relatively short distances.
Concave shorelines, bays, sounds, inlets, rivers, streams, offshore can-
yons, and flood control channels may create effects that result in greater
damage. Offshore canyons can focus tsunami wave energy, and islands
can filter the energy. The orientation of the coastline determines whether the
waves strike head-on or are refracted from other parts of the coastline. Tsu-
nami waves entering flood control channels could reach a mile or more in-
land, especially if it enters at high tide.


� Coral reefs: Reefs surrounding islands in the western North Pacific and the
South Pacific generally cause waves to break, providing some protection to
the islands.


� Earthquake characteristics: Several characteristics of the earthquake that
generates the tsunami contribute to the intensity of the tsunami, including the
area and shape of the rupture zone, and:


� Fault movement: Strike-slip movements that occur under the ocean cre-
ate little or no tsunami hazard. However, vertical movements along a fault
on the seafloor displace water and create a tsunami hazard.


� Magnitude and depth: Earthquakes with greater magnitude cause more
intense tsunamis. Shallow-focus earthquakes also have greater capac-
ity to cause tsunamis.


� Human activity: With increased development, property damage increases,
multiplying the amount of debris available to damage or destroy other
structures.



www.usgs.gov/themes/coast.html

www.geophys.washington.edu

www.pmel.noaa.gov
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Task B. Obtain tornado hazard event profile
information.


Find your design wind speed.


Find your planning area on the "Design Wind Speed" map from
FEMA's Taking Shelter from the Storm: Building a Saferoom in Your
House publication 320. This map is based on design wind speeds set
forth by the American Society of Civil Engineers (ASCE).


(This publication can be viewed at http://www.fema.gov/fima/
tsfs02.shtm or ordered from the FEMA Publication Center.) Look up
the wind zone and indicated speed for your planning area. For
example if you live in Fayetteville, North Carolina, you would find
that you are located in wind zone III, which is associated with
200-mph wind speeds.


Unlike some other hazards, mapping the tornado risk is less impor-
tant because it is unlikely that a community has variable tornado
risks within its jurisdiction. In most cases, communities need only
determine that they have a tornado risk (from Step 1) and then
proceed to determine their design wind speed. (See “Tip” on page
2-21.)


What is a Tornado?
A tornado is a violently rotat-
ing column of air extending
from a thunderstorm to the


ground. The most violent tornadoes are
capable of tremendous destruction with
wind speeds of 250 mph or more. Dam-
age paths can be in excess of 1 mile wide
and 50 miles long.


Tornadoes are among the most unpre-
dictable of weather phenomena. While
tornadoes can occur almost anywhere
in the world, they are most prevalent in
the United States. According to the Na-
tional Weather Service, about 42 people
are killed because of tornadoes each
year. Tornadoes can occur in any state
but are more frequent in the Midwest,
Southeast, and Southwest.


Tornado season runs ordinarily from
March through August; however, torna-
does can strike at any time of the year if
the essential conditions are present.


What Causes a Tornado?


Thunderstorms and hurricanes spawn
tornadoes when cold air overrides a layer
of warm air, causing the warm air to rise
rapidly. The winds produced from hurri-
canes, earthquake-induced fires, and
wildfires have also been known to pro-
duce tornadoes.


The frequency of tornadoes in the nation's
midsection is the result of the recurrent
collision of moist, warm air moving north
from the Gulf of Mexico with colder fronts
moving east from the Rocky Mountains.


States may have more
than one wind speed desig-
nation. You can either repre-
sent all of the wind speeds on
your base map or decide to
use the higher wind speed for
the whole state.


*  Design Wind Speed measuring criteria 
 are consistent with ASCE 7-98
  – 3-second gust
  – 33 feet above grade
  – Exposure C


Source: ASCE 7-98


Tornadoes



http://www.fema.gov/fima/tsfs02.shtm

http://www.fema.gov/fima/tsfs02.shtm
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Task C. Record your hazard
event profile information.


1. If you are located in only one
Design Wind Speed zone, note that
zone on Worksheet #2 and go to the
bottom of this page, otherwise, con-
tinue with this task.


2. If you are located in more than one
Design Wind Speed zone, you will need
a copy of the Design Wind Speed
maps.


3. Transfer the boundary of your
Design Wind Speed zones on to your
base map.


4. Record the Design Wind Speed
zones on your base map.


____


Go to the next
hazard on your list to


profile


or if you are finished with all your
hazard profiles


Go to Step 3
____


The nature of tornadoes is that they strike at ran-
dom. While it is known that some areas of the country experience
tornadoes more than others, predicting exactly what parts of your com-
munity or state have a greater chance of being struck by a tornado is
difficult. The NOAA Website http://www.outlook.noaa.gov/tornadoes has


tornado statistics broken out by state. It also identifies tornado events per 1,000
square miles.


In order to determine the likelihood and potential severity of tornado events in your
state or community, you should ascertain the number of tornadoes that have af-
fected the area in the past and their intensity. Take note, however, that the past
number and severity of events is not necessarily a predictor of future occurrences.


To determine the magnitude of tornadoes that have affected your community or
state in the past, go to www.tornadoproject.com, click on "All Tornadoes" in the
navigation frame, and then click the link, “Every state in the USA.” The site provides
by state and county a list of all tornado occurrences and magnitudes for the years
1950 to 1995. Find your county and collect the recorded tornado history.


Tornadoes are categorized by damage pattern, F0 through F5. The table below
shows the tornado category, expected damages, and corresponding wind speed.
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Task B. Obtain coastal storm
hazard event profile
information.


The state hurricane program man-
ager, who usually works for the state
emergency management office, will
have information on hurricanes,
Nor'easters, storm surge, and coastal
erosion and can provide a history of
storms that have affected the state.
Another source of information or
assistance is the state coastal zone
manager who should have informa-
tion on state coastal hazards includ-
ing information on habitat and
environmental resources that may
be affected by such hazards.


Inland communities will be most
concerned with the flooding aspect
of coastal storms. Torrential rains of
even Category One hurricanes and
tropical storms have been known to
cause 500-year floods (which have a
0.2% chance of occurring each
year) and greater flooding in inland
communities. Coastal communities
will need to determine how severe
the high winds, storm surge and
erosion could be from their storm
surge inundation map.


1. Get a copy of your FIRM.


Coastal flooding is shown on the
FIRM. Copies of FIRMs can be
requested by calling the FEMA Map
Service Center at 1.800.358.9616, on
the Internet at http://www.fema.
gov/maps, or by contacting a FEMA
Regional Office. Additionally, the
National Flood Insurance Program


What is a Coastal Storm?
Coastal storms can cause increases in tidal elevations (called storm
surge), wind speed, and erosion, caused by both extratropical events
and tropical cyclones.


Extratropical events include Nor'easters and severe winter low-pressure sys-
tems. Both West and East coasts can experience these non-tropical storms that
produce gale-force winds and precipitation in the form of heavy rain or snow. These
cyclonic storms, commonly called Nor'easters on the East Coast because of the
direction of the storm winds, can last for several days and can be very large –
1,000-mile wide storms are not uncommon.


A "tropical cyclone" is a generic term for a cyclonic, low-pressure system over
tropical or sub-tropical waters. Tropical cyclones with maximum sustained winds
of less than 39 mph are called tropical depressions. A tropical storm is a cy-
clone with maximum sustained winds greater than 39 mph and less than 74 mph,
and hurricanes are intense tropical weather systems with maximum sustained
winds of 74 mph or higher that develop over the north Atlantic Ocean, northeast
Pacific Ocean, or the south Pacific Ocean east of 160E longitude. A special cat-
egory of tropical cyclone is a typhoon, which is peculiar to the western North
Pacific Basin, frequently affecting areas in the vicinity of Guam and the North
Mariana Islands. Typhoons whose maximum sustained winds attain or exceed
150 miles per hour are called super typhoons.


The primary focus of this section is on the effects of hurricanes although all these
types of coastal storms can have similar impacts in terms of wind damage, flood-
ing and coastal erosion.


What is a Hurricane?


A hurricane is a category of tropical cyclone characterized by thunderstorms and
defined surface wind circulation. Hurricanes develop over warm waters and are
caused by the atmospheric instability created by the collision of warm air with
cooler air.


Hurricane winds blow in a large spiral around a calm center called the eye, which
can be 20-30 miles wide. When a hurricane nears land, it may bring torrential
rains, high winds, storm surges, coastal flooding, inland flooding, and, sometimes,
tornadoes. A single hurricane can last for more than two weeks over water and
can extend outward 400 miles. The hurricane season for the Atlantic Coast and
Gulf of Mexico is June 1 to November 30. On average, five hurricanes strike the
United States every year. In a two-year period, an average of three significant
(category 3 or higher; see Saffir-Simpson scale on page 2-23) hurricanes will
strike the United States. Duration depends on the forward motion of the storm and
the availability of a warm water source for energy.


Some hurricanes are characterized primarily by water – a rainy or wet hurricane –
while others are primarily characterized by wind – a windy or dry hurricane. Wet
hurricanes can flood both coastal and inland areas, even as the storm dissipates
in wind strength, while windy hurricanes primarily affect coastal areas with their
high winds and storm surge. You should, therefore, determine the location and the
expected severity of flooding, storm surge, and winds from hurricanes and tropi-
cal storms that may affect the community or state by finding expected areas of
flooding and peak gusts.


Because hurricanes are large, moving storm systems, they can affect entire states
or entire coastlines. Not only will coastal development be affected, but also areas
far inland can suffer direct impacts from hurricanes and tropical storms.


 Coastal Storms



http://www.fema.gov/maps

http://www.fema.gov/maps
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(NFIP) Guide to Flood Maps is available on the web at http://msc.
fema.gov/MSC/hardcopy.htm and Flood Insurance Rate Map
(FIRM) information is available at http://www.fema.gov/fmapinfo.
htm. For more information on FIRMs, see page 2-10 to 2-14.


To request copies of your FIRM or to help you identify areas that
are prone to coastal hazards and storm surge, contact your NFIP
coordinator or floodplain manager. They usually work in the plan-
ning, building, engineering, or natural resources department.


Coastal communities or states with a coastline should determine
areas of coastal flooding, characterized as V zones and A zones,
oriented approximately parallel to the shoreline.


Coastal A zones are not currently
mapped or regulated by FEMA any dif-
ferently than inland A zones; however,
flood hazards in coastal A zones, like


those in V zones, can include
the effects of waves, velocity
flow, and erosion (although
the magnitude of these effects
will be less than those in V
zones.)
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Also, see page 3-26 for additional implications of coastal erosion on loss estimation.


(continued on page 2-25)
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How are
Pacific
Coast States
Different


than Atlantic and
Gulf Coast States?
Eastern and Central Pacific
hurricanes sometimes affect
the West Coast of North
America and the Hawaiian Is-
lands. Easterly winds push
tropical cyclones that form off
the Mexican and Central Ameri-
can coasts out toward the Cen-
tral Pacific. In the Eastern
Pacific, hurricanes or tropical
storms are more likely to bring
heavy rains, flash floods,
mudslides, and high winds to
Mexico's Pacific Coast than
the U.S southern California
coast.


Although the California coast
has not been hit by a hurri-
cane-strength storm, it has
experienced heavy rain from
tropical storms and depres-
sions in the past. While many
hurricanes form off the west
coast of Mexico, they tend to
move seaward. Rarely, when
a tropical cyclone reaches the
extreme southern California
coast, they tend to be weak
compared to East Coast hurri-
canes. Remnant moisture from
dissipated hurricanes or tropi-
cal storms sometimes brings
monsoon-like rains to the
Southwest.


Under tropical cyclone condi-
tions, the Pacific Coast expe-
riences storm surges of limited
magnitude because of the
great ocean depths close to
shore.


What are the Characteristics of Coastal Storms?
Storm surge: The most dangerous and damaging feature of a coastal storm is
storm surge. Storm surges are large waves of ocean water that sweep across
coastlines where a storm makes landfall. The more intense the storm, the greater


the height of the water. The higher the storm surge, the greater the damage to the coastline.
Storm surges inundate coastal areas, wash out dunes, cause backwater flooding in rivers,
and can flood streets and buildings in coastal communities. Storm surge areas can be mapped
by the probability of storm surge occurrences using Sea, Lake, and Overland Surges from
Hurricanes modeling (SLOSH) (see page 2-26).


Storm tide: If a storm surge occurs at the same time as high tide, the water height will be
even greater. Storm tide is the combination of the storm surge and the normal tide. For ex-
ample, a 15-foot storm surge along with the normal 2-foot high tide creates a storm tide of 17
feet.


Inland Flooding: In recent years, most deaths related to hurricane and tropical storm activ-
ity have been the result of inland flooding. As hurricanes move across land bringing torrential
rains and backwater flooding from the ocean, rivers and streams overflow. Hurricanes and
tropical storms have been known to cause floods whose elevations represent greater than a
500-year probability of occurring in inland areas.


Water force: During hurricanes and other coastal storms, coastal areas will experience
flooding with velocity or "wave action," defined as areas subject to receiving waves on top of
the rising water from coastal flooding. The velocity and the force of the water make flooding
even more destructive. The velocity and wave action knock over buildings, move debris,
erode dunes, scour the shoreline, and displace and redeposit sand. Areas subject to coastal
flooding with velocity are designated as V or VE zones on FIRMs.


Wind velocity: The higher the wind speed, the greater the damage. Hurricane force winds
can travel hundreds of miles inland, creating substantial damage to buildings, vegetation, and
infrastructure.


Coastal erosion: Coastal erosion is the wearing away of coastal land. It is commonly used
to describe the horizontal retreat of the shoreline along the ocean, or the vertical downcutting
along the shores of the Great Lakes. Erosion is considered a function of larger processes of
shoreline change, which includes erosion and accretion. Erosion results when more sedi-
ment is lost along a particular shoreline than is redeposited by the water body. Accretion
results when more sediment is deposited along a particular shoreline than is lost. When these
two processes are balanced, the shoreline is said to be stable.


In assessing the erosion hazard in your community or state, it is important to realize that
there is a temporal, or time aspect associated with the average rate at which a shoreline is
either eroding or accreting. Over a long-term period (years), a shoreline is considered either
eroding, accreting or stable. When you evaluate coastal erosion in your community or state,
you should focus on the long-term erosion situation. However, in the short-term, it is impor-
tant to understand that storms can erode a shoreline that is, over the long-term, classified as
accreting, and vice versa.


Erosion is measured as a rate, with respect to either a linear retreat (i.e., feet of shoreline
recession per year) or volumetric loss (i.e., cubic yards of eroded sediment per linear foot of
shoreline frontage per year). Erosion rates are not uniform, and vary over time at any single
location. Annual variations are the result of seasonal changes in wave action and water
levels.


Erosion is caused by coastal storms and flood events; changes in the geometry of tidal inlets,
river outlets, and bay entrances; man-made structures and human activities such as shore
protection structures and dredging; long-term erosion; and local scour around buildings and
other structures.


Further information on coastal erosion can be found in FEMA-55, Coastal Construction Manual,
FEMA's Multihazard Identification and Risk Assessment, Evaluation of Erosion Hazards
published by The Heinz Center, and Coastal Erosion Mapping and Management, a special
edition of the Journal of Coastal Research.
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2. Verify that the FIRM is up-to-date and complete.


If there has been a coastal
storm since the date of the
FIRM, the coastline and
hazard zones may no longer
be accurate. Coastal storms can
either erode or extend the
coastline, possibly causing the
flood hazard zones to change.
Consult your local floodplain
manager for further advice.


3. Determine the annual rate of
coastal erosion in your coastal
area.


Contact your State Coastal
Zone Management Program to
determine the annual long-
term erosion rate in your area
of the state. This program may
be housed in a separate coastal
agency, an environmental
agency, or a water resources
agency. Once you know the
annual rate, multiply this rate
by the number of years over
which you are planning. Most
erosion maps consider a 30- or
60-year time frame. You would
then measure the amount of
erosion that would take place
over the 30- or 60-year time-
frame from the existing shore-
line and mark this on your
basemap.


4. Find your design wind speed.


Contact your state or local building code official to determine your
design wind speed.


Task C. Record your hazard event profile information.


1. Transfer the boundaries of your hurricane hazard areas (flooding
erosion) onto your base map.


2. Record the base flood elevations and wind zones on your base map.


States should be prepared
to assess the severity of a
hurricane statewide. Consid-
erations like sheltering and
evacuation can be especially


problematic because, although these
may occur only along the coast, the re-
percussions of relocating thousands of
people inland may be felt across the
state.


(continued from page 2-23)


When coastal erosion occurs, shoreline geometry changes,
possibly causing flood hazard zones to change.
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For more in-depth analysis of the hurricane probability and
effects in your area, you should contact your state coastal zone man-
ager and/or your SHMO. Go to http://www.nhc.noaa.gov/aboutmeow.html
to find information on the inland wind model, which estimates the maxi-
mum sustained surface wind as a storm moves inland. This model can


be used to estimate the maximum inland strength of hurricane force winds (or any
wind threshold) for a given initial storm intensity and forward storm motion. You can
find examples of the Maximum Envelope of Winds (MEOW) based on the strength
and forward motion of hurricanes in three tables shown on the Web page, one for
each of the regions: Gulf Coast, East Coast, and Northeast Coast.


The National Hurricane Center (NHC), the U.S. Army Corps of Engineers (USACE),
the National Oceanographic and Atmospheric Administration (NOAA), the Federal
Emergency Management Agency (FEMA), and your state emergency manage-
ment agency have detailed information about the hurricane risk in your community.
These organizations are important when doing detailed analysis of hurricane prob-
abilities through SLOSH modeling and Hurricane Evacuation Studies. SLOSH is a
computerized model run by the NHC to estimate storm surge heights and winds
resulting from historical, hypothetical, or predicted hurricanes by taking into ac-
count pressure, size, forward speed, track, and winds.


The SLOSH boundaries may differ from the base flood boundary on the FIRM. The
SLOSH flood areas are determined by compositing the model surge values from
200-300 hypothetical hurricanes. The point of a hurricane's landfall is crucial to
determining which areas will be inundated by the storm surge. Where the hurricane
forecast track is inaccurate, SLOSH model results will be inaccurate. As a result,
the SLOSH model is best used for defining the potential maximum surge for a
location.


To determine whether a hurricane or tropical storm may affect your community or
state, you should find historical evidence of hurricane or tropical storm activity. At
http://www.nhc.noaa.gov/pastall.html you will find historical data and maps to lo-
cate past hurricane tracks that may have passed through or near your community
or state. The maps show all Atlantic tropical cyclone tracks and their wind strength
from 1927 to the present.


____


Go to the next
hazard on your list to


profile


or if you are finished with all your
hazard profiles


Go to Step 3
____


Conditions that may exacerbate or mitigate the
effects of coastal storms
The following factors will affect the severity of a coastal storm:


� Coastal shape: Concave shoreline sections sustain more damage
because the water is driven into a confined area by the advancing storm,
thus increasing storm surge height and storm surge flooding.


� Storm center velocity: The slower the storm moves, the greater the dam-
age. The worst possible situation is a storm that stalls along a coast, through
several high tides.


� Nature of coast: Rocky coasts are least disturbed. Cliffs along coasts with
sedimentary deposits can retreat by slumping or rock falls, but damage is
most severe on low-lying barrier island shorelines because they are easily
overwashed by storm waves and storm surge.


� Previous storm damage: A coast weakened by even a previous minor
storm may be subject to proportionally greater damage in a subsequent storm.


� Human activity: With increased development, property damage increases,
multiplying the amount of floating debris available to damage or destroy other
structures.


� Hardened sand and flood control structures: Structures such as groins,
jetties, or seawalls exacerbate localized scour and erosion and can be un-
dermined, resulting in collapse (particularly seawalls).



http://www.nhc.noaa.gov/aboutmeow.html

http://www.nhc.noaa.gov/pastall.html
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Task B. Obtain landslide hazard event profile
information.


The best predictor of future landslides is past landslides because
they tend to occur in the same places. Landslides, like other geo-
logic hazards, are very complex and require someone with geologic
expertise to conduct a geotechnical study. You should start by
talking to your local or state geology, planning, public works or
engineering departments, which should have information on past
landslides. These agencies can provide maps, as well as information
about causes, damage, deaths, injuries, and areas impacted by past
landslides. If current maps are not available, the specialists men-
tioned above can help create one for your community.


It is important to consult with a local geologist or other professional
familiar with past landslides in order to interpret landslide hazard
information.


1. Identify high-hazard areas on your map.


Identify existing or old landslides:
� On or at the base of slopes;
� In or at the base of minor drainage hollows;
� At the base or top of an old fill slope;
� At the base or top of a steep cut slope; or
� Developed hillsides where leach field septic systems are


used.


2. Map the topography.


Topographic maps can be obtained from the USGS or your state
geologic survey. Specifically, you will need to know where the steep
slopes are. Steeper slopes have a greater probability of landslides.
Contact your state geological survey or natural resources depart-
ment for more information or help in interpreting topographic
maps.


3. Map the geology.


Underlying geology also plays an important part in the review of
slope. In addition to slope angle, the presence of rock or soil that
weakens when saturated, as well as poorly drained rock or soil are
indicators of slope instability as well. Contact a local geologist or
state geological survey for more information or assistance in identi-
fying the various geological features of your community or state.


What is a
Landslide?
Landslides are described as
downward movement of a


slope and materials under the force of
gravity. The term landslide includes a
wide range of ground movement, such
as rock falls, deep failure of slopes, and
shallow debris flows. Landslides are in-
fluenced by human activity (mining and
construction of buildings, railroads, and
highways) and natural factors (geology,
precipitation, and topography). They are
common all over the United States and
its territories.


What Causes a Landslide?


Landslides occur when masses of rock,
earth, or debris move down a slope.
Therefore, gravity acting on an overly
steep slope is the primary cause of a
landslide. They are activated by storms,
fires, and by human modifications to the
land. New landslides occur as a result of
rainstorms, earthquakes, volcanic erup-
tions, and various human activities.


Measures of Landslides


Mudflows (or debris flows) are flows of
rock, earth, and other debris saturated
with water. They develop when water rap-
idly accumulates in the ground, such as
during heavy rainfall or rapid snowmelt,
changing the earth into a flowing river of
mud or "slurry."


Slurry can flow rapidly down slopes or
through channels and can strike with little
or no warning at avalanche speeds.
Slurry can travel several miles from its
source, growing in size as it picks up
trees, cars, and other materials along the
way.


Other types of landslides include: rock
slides, slumps, mudslides, and earth-
flows. All of these differ in terms of con-
tent and flow.


 Landslides
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The three most use-
ful types of landslide
maps are (1) landslide in-
ventories, (2) landslide sus-
ceptibility maps, and (3)


landslide hazard maps.


Landslide inventories identify areas that
appear to have failed due to landslides,
including debris flows and cut-and-fill fail-
ures. Detailed inventories depict and clas-
sify each landslide and show scarps,
zones of depletion and accumulation,
active versus inactive slides, geological
age, rate of movement, and other perti-
nent data on the depth and type of mate-
rials involved in sliding. Overlaying a
geologic map with an inventory map that
shows existing landslides can identify
specific landslide-prone geologic units.
For this reason, a landslide inventory is
essential for preparing a landslide sus-
ceptibility map.


Landslide susceptibility maps depict
areas that have the potential for landslides
by correlating some of the principal fac-
tors that contribute to landslides – steep
slopes, geologic units that lose strength
when saturated, and poorly drained rock
or soil – with the past distribution of land-
slides. These maps indicate the relative
stability of slopes; however, they do not
make absolute predictions. More com-
plex maps may include additional infor-
mation such as slope angle, and
drainage.


Landslide hazard maps show the real
extent of the threat: where landslides have
occurred in the past, where they are likely
to occur now, and where they could oc-
cur in the future. They contain detailed
information on the types of landslides,
extent of slope subject to failure, and prob-
able maximum extent of ground move-
ment. These maps can be used to predict
the relative degree of hazard in a land-
slide area.


Task C. Record your hazard event profile information.


Mark the areas susceptible to landslides on your base map.


____


Go to the next hazard on your list to
profile


or if you are finished with all your hazard profiles


Go to Step 3
____


Conditions that may exacerbate or mitigate the
effects of landslides


The following factors will affect the severity of a landslide:


� Erosion – Erosion caused by rivers, glaciers, or ocean waves cre-
ated by overly steep slopes.


� Unstable slopes – Rock and soil slopes are weakened through saturation
by snowmelt or heavy rains.


� Earthquakes – The shaking from earthquakes creates stress that makes
weak slopes fail.


� Volcanic eruptions – Eruptions produce loose ash deposits and debris
flows.


� Vibrations – Machinery, traffic, blasting, and even thunder may cause vi-
brations that trigger failure of weak slopes.


� Increase of load – Weight of rain/snow, fills, vegetation, stockpiling of rock
or ore from waste piles, or from man-made structures may cause weak
slopes to fail.


� Hydrologic factors – Rain, high water tables, little or no ground cover,
numerous freeze/thaw cycles may cause weak slopes to fail.


� Human activity – These include development activities such as cutting
and filling along roads and removal of forest vegetation. Such activities are
capable of greatly altering slope form and ground water conditions which
can cause weak slopes to fail.


� Removal of lateral and underlying support – Erosion, previous slides,
road cuts and quarries can trigger failure of weak slopes.


� Increase of lateral pressures – Hydraulic pressures, tree roots, crystalli-
zation, swelling of clay soil may cause weak slopes to fail.


� Regional tilting – Geological movements can trigger weak slopes to fail.
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Task B. Obtain wildfire hazard event profile
information.


Wildfire hazard maps won't show the extent or range of where a
wildfire will occur because they are dependent on the amount of
fuel available, weather conditions, and wind speed and direction.
On the other hand, wildfire hazard maps should show geographic
locations of where wildfires have taken place in the past and areas
that are prone to wildfires.


Contact your state forest service at http://www.stateforesters.org/
sflist.html or your USFS Region office at http://www.fs.fed.us/
intro/directory/orgdir.htm for wildfire mapping information.


1. Map the fuel models located within the urban-wildland interface area of
your community.


Use the fuel model key (page 2-31)excerpted from the National Fire
Danger Rating (NFDR) System, 1978, U.S. Department of Agricul-
ture (USDA) Forest Service, as a guide, to determine the fuel model
classifications within your community or state. It represents all
wildfire fuels from Florida to Alaska and from the East Coast to
California, so they are only general descriptions.


You can also download the USDA fuel model map from the Internet
at: http://www.fs.fed.us/land/wfas/nfdr_map.htm. The USDA map
was designed to assess fire danger across the continental United
States and may not be site specific.


Using the fuel model key, map the various fuel classifications based
on the following categories:


� Heavy Fuel is vegetation consisting of round wood 3 to 8
inches in diameter. (fuel models G, I, J, K and U on the
fuel model key)


� Medium Fuel is vegetation consisting of round wood 1/3
to 3 inches in diameter. (fuel models B, D, F, H, O, Q,
and T on the fuel model key)


� Light Fuel is vegetation consisting of herbaceous plants
and round wood less than ¼ inch in diameter. (fuel
models A, C, E, L, N, P, R and S on the fuel model key)


For more information or assistance contact your local arborist or
state forestry or natural resources department.


Wildfires


What is a Wildfire?
A wildfire is an uncontrolled fire
spreading through vegetative
fuels, exposing and possibly


consuming structures. They often begin
unnoticed and spread quickly and are usu-
ally signaled by dense smoke that fills the
area for miles around. Naturally occurring
and non-native species of grasses, brush,
and trees fuel wildfires.


A wildland fire is a wildfire in an area in
which development is essentially nonex-
istent, except for roads, railroads, power
lines and similar facilities. An Urban-Wild-
land Interface fire is a wildfire in a geo-
graphical area where structures and other
human development meet or intermingle
with wildland or vegetative fuels.


States with a large amount of wooded,
brush and grassy areas, such as Califor-
nia, Colorado, New Mexico, Montana, Kan-
sas, Mississippi, Louisiana, Georgia,
Florida, the Carolinas, Tennessee, Mas-
sachusetts, and the national forests of the
western United States are at highest risk
of wildfires. Additionally, areas anywhere
that have experienced prolonged droughts,
or are excessively dry, are also at risk of
wildfires.


People start more than four out of every
five wildfires, usually as debris burns, ar-
son, or carelessness. Lightning strikes are
the next leading cause of wildfires.


Wildfire behavior is based on three primary
factors:


� Fuel
� Topography
� Weather


The type, and amount of fuel, as well as its
burning qualities and level of moisture af-
fect wildfire potential and behavior. The con-
tinuity of fuels, expressed in both
horizontal and vertical components is also
a factor, in that it expresses the pattern of
vegetative growth and open areas.


Topography is important because it affects
the movement of air (and thus the fire) over
the ground surface. The slope and shape
of terrain can change the rate of speed at
which the fire travels.


Weather affects the probability of wildfire
and has a significant effect on its behavior.
Temperature, humidity and wind (both
short and long term) affect the severity and
duration of wildfires.



http://www.stateforesters.org/sflist.html

http://www.stateforesters.org/sflist.html

http://www.fs.fed.us/intro/directory/orgdir.html

http://www.fs.fed.us/intro/directory/orgdir.html

http://www.fs.fed.us/land/wfas/nfdr_map.htm
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2. Map the topography.


In general terms, the steeper the slope of the land, the faster a fire
can spread up the slope. Using a topographic map, identify areas of
your community or state with slopes less than 40%, between 41%
and 60%, and greater than 61%, corresponding to low, moderate
and steep gradients relative to the spread of wildfires.


Contact your state geological survey or natural resources depart-
ment for more information or help with topographic maps.


3. Determine your critical fire weather frequency.


This is a set of weather conditions, usually a combination of low
relative humidity and wind, whose effects on fire behavior make
control difficult and threaten firefighter safety. The average num-
ber of days per year of critical fire weather experienced in your
community or state can be obtained from your local or state fire
marshal, forestry department, or department of natural resources.
The National Weather Service or NOAA Websites can help you
determine past weather conditions.


4. Determine your fire hazard severity.


Using the Fire Hazard Severity Table below, determine your fire
hazard severity. You may have more than one classification in your
community or state depending on the degrees of the slope and fuel
models. For example, if you experience an average of five critical
fire weather days per year, have heavy fuel, and less than 40° slopes,
then you are in a high fire hazard area. If your average number of
days of critical fire weather per year increases above eight, you
would be in an extreme fire hazard area.


Task C. Record your hazard event profile information.


Draw the boundaries of your wildfire hazard areas onto your base map.


Most communities
or regions should have one
critical fire weather frequency
number; however, states may
have more than one zone de-
pending on climatic and atmospheric con-
ditions. The state forester should be
prepared to assist communities in deter-
mining their critical fire weather fre-
quency, as well as the type of fuel
models to use, and the fuel loading
levels.


Visit the USFS Web-
site at http://www.fs.fed.us
/links/maps.shtml/ or the
USGS Website at http://
mcmcweb. er.usgs.gov/
topomaps/ for general information about
topographic maps, finding and ordering
topographic maps, and an explanation of
topographic map symbols.
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If you cannot find the
necessary information to pro-
duce a wildfire profile contact
your fire marshall or state for-
est service for help identify-
ing fire prone areas of grasslands or
dense wooded areas. Research past or
historic wildfire events and use eyewit-
ness accounts to delineate the approxi-
mate wildfire boundaries. Indicate these
areas on your base map as potential wild-
fire hazard areas.



http://www.fs.fed.us/links/maps.shtml/

http://mcmcweb. er.usgs.gov/topomaps/





2-31Version 1.0    August 2001


profile hazard events 2


I. Mosses, lichens, and low shrubs predominate ground fuels.
A. An overstory of conifers occupies more than one-third of the site: MODEL Q.
B. There is no overstory, or it occupies less than one-third of the site (tundra): MODEL S.


II. Marsh grasses and/or reeds predominate: MODEL N.
III. Grasses and/or forbs predominate.


A. There is an open overstory of conifer and/or hardwood trees: MODEL C.
B. There is no overstory.


1. Woody shrubs occupy more than one-third, but less than two-thirds of the site; MODEL T.
2. Woody shrubs occupy less than one-third of the site.


a. The grasses and forbs are primarily annuals; MODEL A.
b. The grasses and forbs are primarily perennials: MODEL L.


IV. Brush, shrubs, tree reproduction or dwarf tree species predominate.
A. Average height of woody plants is 6 feet or greater.


1. Woody plants occupy two-thirds or more of the site.
a. One-fourth or more of the woody foliage is dead.


(1) Mixed California chaparral: MODEL B.
(2) Other types of brush: MODEL F.


b. Up to one-fourth of the woody foliage is dead; MODEL Q.
c. Little dead foliage: MODEL O.


2. Woody plants occupy less than two-thirds of the site: MODEL F.
B. Average height of woody plants is less than 6 feet.


1. Woody plants occupy two-thirds or more of the site.
a. Western United States; MODEL F.
b. Eastern United States: MODEL O.


2. Woody plants occupy less than two-thirds but more than one-third of the site.
a. Western United States; MODEL T.
b. Eastern United States; MODEL D.


3. Woody plants occupy less than one-third of the site.
a. The grasses and forbs are primarily annuals: MODEL A.
b. The grasses and forbs are primarily perennials: MODEL L.


V. Trees predominate.
A. Deciduous broadleaf species predominate.


1. The area has been thinned or partially cut, leaving slash as the major fuel component; MODEL K.
2. The area has not been thinned or partially cut.


a. The overstory is dormant; the leaves have fallen: MODEL E.
b. The overstory is in full leaf: MODEL R.


B. Conifer species predominate.
1. Lichens, mosses, and low shrubs dominate as understory fuels: MODEL Q.
2. Grasses and forbs are the primary ground fuels: MODEL C.
3. Woody shrubs and/or reproduction dominate as understory fuels.


a. The understory burns readily.
(1) Western United States: MODEL T.
(2) Eastern United States:


(a) The understory is more than 6 feet tall: MODEL O.
(b) The understory is less than 6 feet tall: MODEL D.


b. The understory seldom burns; MODEL H.
4. Duff and litter, branchwood, and tree boles are the primary ground fuels.


a. The overstory is overmature and decadent; there is a heavy accumulation of dead tree debris: MODEL G.
b. The overstory is not decadent; there is only nominal accumulation of debris.


(1) The needles are 2 inches or more in length (most pines).
(a) Eastern United States: MODEL P.
(b) Western United States: MODEL U.


(2) The needles are less than 2 inches long: MODEL H.
VI. Slash is the predominant fuel.


A. The foliage is still attached; there has been little settling.
1. The loading is 25 tons/acre or greater; MODEL I.
2. The loading is less than 25 tons/acre but more than 15 tons/acre: MODEL J.
3. The loading is less than 15 tons/acre: MODEL K.


B. Settling is evident; the foliage is falling off; grasses, forbs, and shrubs are invading the area.
1. The loading is 25 tons/acre or greater: MODEL J.
2. The loading is less than 25 tons/acre: MODEL K.


Fuel
Model Key


Source:
Urban Wildland
Interface Code: 2000
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The Wildland Fire Assessment System (WFAS) was
created to help evaluate risk factors, which vary depending on current
and past weather conditions, fuel types and moisture. Observations are
reported daily during peak wildfire season, from late winter to early spring,
to the Weather Information Management System (WIMS). The informa-


tion is processed by the National Fire Danger Rating System (NFDRS), which
creates national maps of selected fire weather and fire danger components.


Copies of the maps can be viewed on the WFAS Website (the address is located in
Appendix A).


The fire danger map described above indicates low to extreme fire danger values
for the United States based on past and current weather, fuel types, and the pres-
ence of live and dead fuel moisture.


In addition to the fire danger maps referenced above, communities and states should
map areas of past wildfire damages. This information is available from the local or
state emergency management agency or fire department. Areas with significant
fuel sources located adjacent to developed areas are prime risks for wildfire dam-
age and should be mapped as well.


Even if your community is not especially close to a source of burning, you should
be aware that fires in nearby areas could quickly and easily spread into your com-
munity.


Conditions that may exacerbate or mitigate the effects of wild-
fires


The following factors will affect the severity of a wildfire:


� Climatic Considerations – Areas of extreme climate conditions, in-
cluding temperature, relative humidity, wind speed and duration of high ve-
locity, precipitation, wind direction, fog and other atmospheric conditions.


� Topographic Considerations – elevation and ranges of elevation, location
of ridges, drainages and escarpments, percent of grade (slope), location of
roads, bridges and railroads.


� Geographic Considerations – Fuel types, concentration in a mosaic and
distribution of fuel types, earthquake fault zones, hazardous material routes.


� Flammable material on structure exteriors.


� Narrow roadways leading to developed areas.


� Inadequate hydrants or poorly placed hydrants.


� Combustible landscaping or debris near structures.


� Development – increased development and human activity in and near the
wildland interface.
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____


Go to the next hazard on your list to
profile


or if you are finished with all your hazard profiles


Go to Step 3
____


Click to proceed to
Step 3


Return to
Table of Contents
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inventory
assets


Overview


The third step in the risk assessment process answers the ques-
tion: What assets in the community or state will be affected by


the hazard event?


Now that you know where natural hazard events can affect your
community or state, you will conduct an inventory of the vulnerable
assets. The inventory will help you understand what can be affected
by the different hazard events.


You will first develop and map a general inventory of assets in your
community or state. Then, using the maps developed previously in
Step 2, you will identify the assets inside your hazard areas. For
example, using your floodplain maps from Step 2, you will identify
all of the assets within the 100-year floodplain boundary. However,
some hazards can affect the entire community (such as earthquakes
or tornadoes) and some will only affect limited areas. Thus, the
unique combinations of hazards that can affect you will determine
how much inventory collection will be appropriate. An initial
inventory can be done very quickly and easily using the baseline
data contained in HAZUS.


Information regarding
the amount of population and
building stock located in the
hazard areas can provide a
powerful initial glimpse into the


nature of the community's vulnerability
to natural hazards. This can help secure
political and community support and fund-
ing for mitigation planning and for the
projects to be later identified.


HAZUS contains in-
ventory information for every
community in the United
States. While HAZUS is cur-
rently used for generating


earthquake loss estimates, it can also
be used to inventory elements exposed
to other hazards. The package includes
GIS maps showing schools, street road-
way maps at the county level, SLOSH
basin maps outlining areas that can be
inundated by hurricane surges, Q3 flood
data maps indicating floodplains at the
county level, and land use/land cover
maps, among others.


HAZUS also allows users to update and
add location-specific data. For more in-
formation on using HAZUS, see the
HAZUS Users Manual or contact your
FEMA regional office.


A GIS system will also allow your com-
munity to access and use the data avail-


able in HAZUS. For example, if you have
a GIS flood layer, you may be able to
estimate the number of people living in
or near flood hazards areas by census
tract or compute the current value of
property located in the flood hazard area.
In either case, two things are important:


Be consistent. In order to perform any
comparisons in subsequent steps and
phases of the mitigation planning, you
should strive to use a consistent method
for evaluating and recording information
about elements of your community. This
is especially important if more than one
person will be gathering information. You
want to avoid subjective opinions and
judgments from the process as much as
possible.


Keep good records. The information you
collect at this phase will be of value
throughout the remainder of the planning
process.


Your community’s assets may include
hospitals, schools, museums, apartment
buildings, and public infrastructure or utili-
ties such as bridges or overhead power
lines.


(continued on page 3-4)
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Task A. Determine the proportion of buildings, the value of buildings, and the population in your community
or state that are located in hazard areas.


Hazard _______________________________________


Worksheet #3a Inventory Assets step 


Date: July, 2001 What will be affected by the hazard event?


Task B. Determine whether (and where) you want to collect additional inventory data.


1. Do you know where your greatest damages may occur in your hazard areas?


2. Do you know whether your critical facilities will be operational after a hazard event?


3. Is there enough data to determine which assets are subject to the greatest potential
damages?


4. Is there enough data to determine whether significant elements of the community
are vulnerable to potential hazards?


5. Is there enough data to determine whether certain areas of historic, environmental,
political, or cultural significance are vulnerable to potential hazards?


6. Is there concern about a particular hazard because of its severity, repetitiveness,
or likelihood of occurrence?


7. Is additional data needed to justify the expenditure of community or state funds for
mitigation initiatives?


    Y     N
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_____ _____


_____ _____


foepyT
erutcurtS


ycnapuccO(
)ssalC


serutcurtSforebmuN serutcurtSfoeulaV elpoePforebmuN


ni#
ytinummoC


etatSro


ni#
drazaH


aerA


ni%
drazaH


aerA


ni$
ytinummoC


etatSro


ni$
drazaH


aerA


ni%
drazaH


aerA


ni#
ytinummoC


etatSro


ni#
drazaH


aerA


ni%
drazaH


aerA


laitnediseR


laicremmoC


lairtsudnI


larutlucirgA


/suoigileR
tiforp-noN


tnemnrevoG


noitacudE


seitilitU


latoT


Flood


61


5


0


2


3


7


1


2


81


16


4


0


1


1


5


1


2


30


25%


80%


0%


50%


33%


71%


100%


100%


37%


3,927,000


6,500,000


0


175,000


3,450,000


7,055,000


500,000


2,750,000


24,351,000


439,000


4,500,000


0


90,000


1,500,000


2,555,000


500,000


2,750,000


11,884,000


11%


69%


0


51%


43%


36%


100%


100%


49%


403


570


0


10


351


570


125


15


2,044


69


345


0


5


1


170


125


15


730


7%


61%


0


50%


0.2%


30%


100%


100%


44%


�


�


�


�


�


�


?


Joe, I
 think


 we need
 to do


 some


more re
search


.







3-3Version 1.0    August 2001


inventory assets 3


Task C. Compile a detailed inventory of what can be damaged by a hazard event.


Inventory the assets (critical facilities, businesses, historic, cultural, and natural resource areas, and areas of
special consideration), that can be damaged by a hazard event.


Hazard _______________________________________


Worksheet #3b Inventory Assets step 


Date: August, 2001 What will be affected by the hazard event?
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Historic
Lighthouse


Lighthouse
Preservation Society 3,000 $150,000 $1.5M $0.5M $500 1�


Bridge
Public
Works


250 ft long
$750,000 NA $31,750 $12,000 20�


Sewage Treatment Plant Public Works
75,000 $2.5M $2.5M $30M $200,000 10�


STP
Outbuilding


Public Works
10,000 $1M $1.5M $0.25M $5,000 —�


STP
Outbuilding


Public Works
7,500 $75,000 $1.5M $0.5M $1,000 —�


Water Treatment Plant Public Works
3,000 $250,000 $1.25M $1M $2,000 5�


Hospital Hospital 45,000 $2.5M $3.75M $0.75M $2,500 100�


Police/Fire
Station


Police Dept.
10,000 $2M $3M $0.35M $2,000 150�


Flood
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HAZUS can summarize the number and value of structures in your
jurisdiction by the types of structure or the occupancy class. For
example, if you wanted to know how many residential or commer-
cial structures were in your community or state, you would select a
summary by the building occupancy class. If you wanted to know
how many manufactured homes or wood framed buildings were in
your community or state, you would select a summary by the build-
ing structure type.


After assessing the number and value of the buildings and the size
of the population within the hazard areas, you will decide if you
should end your inventory data collection or continue to gather
additional information to identify the extent to which the assets
would be damaged by the hazard events. If you decide to gather
additional information, you will then collect details on specific types
of population, building stock, infrastructure, and lifelines in the
hazard areas in the order of their importance to the community.
This information will be necessary to generate the loss estimations
you will make in Step 4.


You will use Worksheet #3: Inventory Assets in Appendix C (see
example on pages 3-2 and 3-3) to keep track of the inventory data
you will gather. Photocopy the worksheet for each hazard you are
assessing. If you have many assets to inventory, you may want to use
HAZUS databases or create a computerized spreadsheet to make
your data collection efforts more manageable.


Procedures & Techniques
Task A. Determine the proportion of buildings, the
value of buildings, and the population in your commu-
nity or state that are located in hazard areas.


1. Estimate or count the total number of buildings, value of buildings, and
number of people in your community or state.


Using local resources, Census data, HAZUS, or other GIS capabili-
ties, you will determine the total number and value of buildings and
the population within your jurisdiction.


a. Determine the total
number of buildings
inside your community
or state. Identify the
total number of build-
ings located within your
community or state.


States can use
worksheet #3 to compile the
inventory data from each of
the local community risk as-
sessments.


U.S. Census Bureau
TIGER files are available from
http://www.census.gov/geo/
www/tiger.


To  estimate  the
total replacement
value of the buildings in
your community or state,
multiply the average building
replacement value by the number of
buildings. HAZUS can help you.


Remember that so far, you have
only been considering one hazard event
for each hazard type. Later in the pro-


cess, you may find the need
to assess additional or pos-
sibly all potential hazard
events. This may expand or
decrease your planning area.


(continued from page 3-1)



http://www.census.gov/geo/www/tiger
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This information can be grouped by occupancy class,
such as residential, commercial, or industrial in HAZUS
or can be gathered from a tax assessment map, aerial
photograph or local planning document.


b. Determine the total estimated value of the buildings
inside your community or state. Establish the total
approximate replacement value of the buildings located
inside the hazard area. This information is also estimated
by occupancy class in HAZUS or can be gathered from
the tax assessment values of individual buildings, or by
developing an estimate for the area as a whole.


c. Determine the number of people inside your community
or state. Estimate the current population inside your
jurisdiction. Use HAZUS, current Census data, or local
figures to estimate the current population. You should
note whether or not you have large daytime, nighttime,
or seasonal differences in your population.


2. Estimate the total number of buildings, total value of buildings, and
number of people in each of your hazard zones.


You will now use HAZUS, GIS, or printed maps to overlay the
hazard areas developed in Step 2 on top of your base map to deter-
mine the number and value of the buildings and the population
that is vulnerable to the hazard events.


a. Determine the total number of buildings inside the
hazard area. Establish the total number of buildings
located inside the hazard area for each hazard type. You
can use HAZUS to group the buildings by occupancy
class or use GIS, a tax assessment map, or aerial photo-
graph to determine the number of buildings in the
hazard area.


b. Determine the total estimated value of the buildings
inside the hazard area. Establish the total approximate
replacement value of the buildings located inside the
hazard area. You can use HAZUS, GIS, tax assessment
values, or develop an estimate of the value of the build-
ings inside the hazard area as a whole.


c. Determine the number of people inside the hazard area.
Estimate the current population inside the hazard area.
Use HAZUS, current Census data, local figures, or an
estimate of the population. Once again, you should note
if there is a large daytime, nighttime, or seasonal popula-
tion change inside the hazard area.


Estimating future
development will be ad-
dressed in the next phase of
the Mitigation Planning Pro-
cess. The phase “Develop a


Mitigation Plan” will include how-to guid-
ance on estimating future land use and
population and will account for future
risks. For now, you should note areas
where future development or redevelop-
ment may occur, to determine whether
those areas are subject to hazards.


Your inventory should character-
ize a building and its contents, as well
as its functions and the effect of the func-
tion on the buildings, its service to the
community or state and its effect on the
economy. You should ask yourself, what
would happen to the community or state


if the building's function were
interrupted?


For example, providing drink-
ing water is a normal function
of local government, usually
undertaken by the public


works department. If your water treat-
ment plant is located in a hazard area
and can be damaged by a natural haz-
ard event such as a flood or an earth-
quake, then it should be included in your
inventory. In addition to the potential for
physical damage to the plant itself, you
should estimate the cost to businesses
and residents for the period of time in
which potable water might not be avail-
able.
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3. Calculate the proportion of assets located in hazard areas.


To determine the proportion of structures, building value, or people
in your hazard areas compared to your community or state, divide


the number or value in your hazard area by the
total number or value in your jurisdiction. For
example, if you determined that you have 20
residential structures in your community and 10 of
those are located in the 100-year floodplain, then
50 percent, or 10 divided by 20, of your residential
structures are located in your flood hazard area.


4. Determine the location of expected growth in your
community.


By referring to your local comprehensive plan, or
by talking with community officials, learn where
future growth is expected to take place. Note
whether these areas lie within hazard areas.


States should inventory (or arrange for
communities to perform these assessments as part
of their inventories) state facilities (including critical
facilities) and properties lying in hazard areas, in-
cluding:


� Infrastructure such as highways, bridges, waterways, and
utilities;


� Air, water, and other transportation terminals or ports;


� Lifelines and communication systems, such as phone lines
and antennae, or water and sewage treatment plants; and


� Public recreation areas, parks, or forests.


As you complete your inventory, determine how you will incor-
porate the results into your statewide risk assessment.


You should begin to see the pattern of potential damage across
the state as communities complete their individual inventories.


A map showing the


location of the


community’s assets


can be produced…


…by overlaying the


base map for the


community…


…with a map


delineating hazard


area boundaries.


An overlay can be produced by hand using a light table or
through the use of GIS.


Using a light table (or
GIS if available), overlay this
information to see which
structures are located in more
than one hazard zone and


which areas of the community or state
are more or less susceptible to different
hazards.


This overlay map-
ping technique will
also be helpful in looking at
areas within the community
that are not currently devel-


oped but could be in the future. There is
no better time to avoid potential problems
than before ground is broken for residen-
tial, commercial, or industrial land uses.
By determining if any areas in the com-
munity that could be developed are prone
to specific hazards, actions can be taken
in advance that will serve to limit loss of
life and property in the event of a disas-
ter event.
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Task B. Determine whether (and where) you want to
collect additional inventory data.


This is a critical juncture in your risk assessment. You may decide to
end your inventory at this point, knowing the total estimated
population, number of buildings, and value of buildings in the
hazard areas, or you may decide to continue to gather additional
inventory information described in Task C.


Ending your inventory now will only provide you a very broad
picture of the potential extent of damage likely from a hazard
event. When time, money, or other resources are scarce, a truncated
inventory such as this can be helpful in demonstrating in a very
broad sense what your community stands to lose during a hazard
event. It can be particularly useful to convince decision-makers of
the need for further study to determine potential losses from
certain hazards. However, these figures will NOT allow you to
specify the structures that are at greatest risk of damage, making
objective determination of mitigation priorities difficult in the next
phase of the planning process.


Collecting additional information will allow you to determine to
what extent your assets can be damaged in a hazard event, giving
you a more accurate estimate of the losses (cost of damages) to your
community. At this time, loss estimation factors are available for
floods, coastal storms, and earthquakes. In order to benefit from the
use of these factors, you will need to gather additional inventory
information.


The decision whether to gather additional information for some or
all of your hazard areas is a subjective one. Your decision may be
based on your need for detailed hazard- or site-specific information
or the need to determine where to focus your information or the
need to determine where to focus your mitigation efforts as part of
the next phase of the Natural Hazard Mitigation Planning Process.
As you decide how much information to collect, ask yourself these
questions:


1. Is there enough data to determine which assets are
subject to the greatest potential damages?


2. Is there enough data to determine whether significant
elements of the community are vulnerable to potential
hazards?


3. Is there enough data to determine whether certain areas
of historic, environmental, political, or cultural signifi-
cance are vulnerable to potential hazards?


Community
Vulnerability
Assessment Tool
(CVAT) CD-ROM


The CVAT can be used to run a prelimi-
nary vulnerability assessment to help
you determine whether or where you
would like to spend more time or re-
sources on collecting additional data. The
CVAT provides guidance on conducting
community-wide vulnerability assess-
ments. It also provides a case study dem-
onstrating the process for analyzing
physical, social, economic, and environ-
mental vulnerability to hazards at the lo-
cal level. For more information, visit the
NOAA Web site at http://www.csc.
noaa.gov/products.



http://www.csc.noaa.gov/products

http://www.csc.noaa.gov/products
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4. Is there concern about a particular hazard because of its
severity, repetitiveness, or likelihood of occurrence?


5. Is additional data needed to justify the expenditure of
community or state funds for mitigation initiatives?


You may want to gather detailed loss information on all of your
potential hazards, one hazard, or a particular area or neighborhood
affected by a hazard. You may also decide to gather detailed loss
information for all your critical and essential facilities, or you may
focus your attention on just the schools or hospitals. Additionally, if
you plan to use the loss information to help you identify and/or
prioritize mitigation projects in the next phase of the planning
process, you may find it necessary to gather the additional informa-
tion in order to perform a benefit-cost analysis.


____


If you wish to end your inventory collection at this point


Go to Summary (page 3-13)
____


Task C. Compile a detailed inventory of what can be
damaged by a hazard event.


You will now begin to develop a more detailed inventory of the
types of assets that are located in hazard areas, and the characteris-
tics of those assets. Collecting data on these characteristics will help
you determine the losses to these assets from different hazards.


1. Determine the priorities for your inventory collection efforts.


After you have determined for which hazard events you will gather
additional information, you will determine your priorities for
collecting the information. Choices about how much information
you can reasonably gather may be particularly important for large
communities or for areas with a dense concentration of assets. In
some cases, the hazard profiles created in Step 2 will have already
helped focus your efforts by eliminating areas without a significant
hazard threat from your immediate concern.
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Following are some ideas on how to focus your time and money on
the most urgent and important elements within your community or
state.


� Identify critical facilities that are important to your
community or state. (See the definitions above).


� Identify vulnerable populations such as non-English
speaking people or elderly people who may require
special response assistance or special medical care after a
disaster.


� Identify economic elements such as major employers and
financial centers in your jurisdiction that could affect the
local or regional economy if significantly disrupted.


� Identify areas with special considerations such as areas of
high-density residential or commercial development that,
if damaged, could result in high death tolls and injury
rates.


� Identify historic, cultural, and natural resource areas
including areas that may be identified and protected
under state or federal law.


� Identify other important facilities which help ensure a
full recovery of your community or state following a
hazard event. These would include: government func-


HAZUS separates critical buildings and facilities
into the five categories shown below based on their loss potential. For
the purpose of this guide, all of the following elements are considered
critical facilities:


� Essential Facilities are essential to the health and welfare of the whole
population and are especially important following hazard events. The poten-
tial consequences of losing them are so great, that they should be carefully
inventoried. Be sure to consider not only their structural integrity and content
value, but also the effects on the interruption of their functions because the
vulnerability is based on the service they provide rather than simply their
physical aspects. Essential facilities include hospitals and other medical fa-
cilities, police and fire stations, emergency operations centers and evacua-
tion shelters, and schools.


� Transportation Systems include airways – airports, heliports; highways –
bridges, tunnels, roadbeds, overpasses, transfer centers; railways – track-
age, tunnels, bridges, rail yards, depots; and waterways – canals, locks,
seaports, ferries, harbors, drydocks, piers.


� Lifeline Utility Systems such as potable water, wastewater, oil, natural gas,
electric power and communication systems.


� High Potential Loss Facilities are facilities that would have a high loss
associated with them, such as nuclear power plants, dams, and military
installations.


� Hazardous Material Facilities include facilities housing industrial/hazard-
ous materials, such as corrosives, explosives, flammable materials, radio-
active materials, and toxins.
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tions, major employers, banks, and certain commercial
establishments, such as grocery stores, hardware stores,
and gas stations.


2. Gather building-specific information about the assets.


You will gather building-specific information regardless of the
hazard that you are assessing. The list below discusses the type of
information needed to calculate potential losses from different
hazards in Step 4. You may want to gather this information for all of
your hazards in combination with the hazard-specific information
listed in the next step.


a. Determine the size of the building. Measured by the
square foot, the size of the buildings is used to estimate
both the replacement and function value of buildings.
Sources of information include the tax assessment,
building, zoning, or planning departments.


b. Determine the replacement value. This is usually ex-
pressed in terms of cost per square foot and reflects the
present-day cost of labor and materials to construct a


The average replace-
ment values were ad-
justed by the Consumer Price
Index (CPI) to represent 2000
dollar figures.


The CPI is the ratio of the value of a bas-
ket of goods in the current year to the
value of that same basket of goods in the
previous year. It measures the average
level of prices of the goods and services
typically consumed by an urban Ameri-
can family. The http://woodrow.mpls.frb.fed.
us/research/data/us/calc/hist1800.cfm
Website can be used to adjust historic
dollar figures to current year dollar figures.
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The type of hazard
event will influence what
information should be gath-
ered in the inventory. In Steps
1 and 2 it became apparent
that because there are fundamental dif-
ferences in the hazard types, there are
corresponding differences in the type of
information and data you are collecting.


For example, floodwaters tend to inun-
date whatever is within a given area to a
known consistent depth. However, haz-
ard events such as tornadoes that are
equally likely to occur anywhere in the
community are usually profiled in terms
of the magnitude (e.g., wind speed).
Therefore, for hazard events such as
floods, the information gathered will be
based on the geographic area expected
to be flooded, based on past experience.
For a less predictable hazard such as a
tornado, you will be less concerned with
specific location; instead, you will focus
on the construction characteristics for
buildings throughout the community.



http://woodrow.mpls.frb.fed.us/research/data/us/calc/hist1800.cfm

http://woodrow.mpls.frb.fed.us/research/data/us/calc/hist1800.cfm
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building of a particular size, type, and quality. The
replacement value is the current cost of returning a
physical asset to its pre-damaged condition.


If you do not already have the replacement values
from HAZUS or a local source use the table to the left
and find the average replacement values per square foot.
These costs are based on national averages for materials
and installation and may need to be adjusted to account
for regional differences. For example, building materials
and supplies cost more in Hawaii than Kansas. Finally,
multiply the cost per square foot by the size (in square
feet) of the building you are
assessing.


c. Determine the content value.
If you do not already have
the estimated content values
from HAZUS or a local
source, use the table at right
to estimate the content
value. Find the type of
building you are assessing
and determine the percent of
the content replacement
value. Multiply this percent
by the building replacement
value to calculate the content
replacement value. Although
there is not a standard cost
variation table, you should
keep in mind that some contents such as antiques or
collectibles may be worth more than the average values.
Increase your estimated content loss for these types of
contents as you deem necessary.


d. Determine the function use or value. This represents the
value of a building's use or function that would be lost if
it were damaged or closed. A standard way to calculate
the monetary damage from losing public functions is to
use the budget of the service as a proxy for its value to
the community. For private functions, the table on page
3-12 shows the average annual sales or production based
on square footage. Using the table, find the type of
function you are assessing and multiply the index by the
structure size. The damages from "loss of function" are
often much greater than physical damage to a structure.
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Example 1


To find the annual sales from
a 15,000 square foot grocery
store, you would multiply the
structure size by $30 per square foot
(from the table at right).


15,000 x $30


The annual sales would be $450,000.


Example 2


If a public library will be lost for three
months due to damage from a 100-year
flood, you could determine the damages
from the loss of function by multiplying
the monthly budget of the library (over-
head, rent, staff salaries, etc.) by three
months.


e. Determine the displacement cost. The displacement cost
is the dollar amount it would cost for the function
(business or service) to be relocated to another structure
because of a hazard event. These costs include rent for
temporary building space per month, one-time displace-
ment costs to set up operations in the new space, lost
rent per month from all tenants, and other costs of
displacement.


f. Determine the occupancy or capacity. Determine how
many people the asset, such as a building or bridge, is
designed to hold or service. Building capacities are
available from local fire departments and/or fire
marshal's offices. Bridge load ratings can be obtained
from the responsible local, state, or federal transporta-
tion departments.


3. Gather hazard-specific information about the assets.


The pages that follow discuss the type of information needed to
calculate potential losses from different hazards in Step 4. Because
the characteristics of different hazards create the need for different
types of data, you should review your unique combination of haz-
ards to determine how you may want to approach data collection.
The following table illustrates how different hazards may require
different data.
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Summary
After you have completed Step 3, you will know the quantity of
buildings, people, and building values that lie in the different
hazard areas and what proportion of the community this represents.
If you decided to develop a more detailed inventory of what lies in
these hazard areas, you will also know about many of the character-
istics of the buildings and population. This will enable you to
estimate losses resulting from hazard events and to determine where
to best begin to address mitigation issues and focus your resources.
Above all, you now have a better understanding of what is at risk in
your community and an emerging picture of what your community
stands to lose after a hazard event.


Step 3 most likely will present the greatest challenge in the loss
estimation process and has the greatest potential to be a resource
drain, but it is actually the most meaningful step. The degree to
which you invest time and resources in the inventory will determine
the quality of the loss estimation in Step 4, and ultimately your
ability to prioritize mitigation actions during the next phase of the
planning process.


____


If you have completed your inventory


Go to Step 4


to estimate the losses.


____
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The Hazardville Post
Vol. CXI No. 256 Thursday, September 13, 2001


Hazardville Risk Assessment Back On Track
(Part 3 of a 4 part series on the Risk Assessment Process)


[Hazardville, EM] Town Council mem-
bers held a special meeting Monday,
upset that the inventory had not yet been
completed. Joe Norris, the lead planner
of the Town of Hazardville Organization
for Risk Reduction (THORR), testified
that the task force has been working since
April to collect data on the hazards that
could potentially affect Hazardville and
assess the effects of those hazards on
the town. Norris explained that collect-
ing the initial information on the town
and the hazards went fairly quickly.


Norris said, "The initial inventory
was simplified due to the assistance of-
fered by the State of Emergency Haz-
ard Mitigation Officer." To get the ball
rolling, the State of Emergency Office
of Emergency Preparedness (EOEP),
used a loss estimation tool developed
by the Federal Emergency Management
Agency, Hazards U.S. (HAZUS) to pro-
vide an initial inventory of critical fa-
cilities and buildings in the community.
This information was added to the base
map and assessed against each of the


hazard zones. The final tally from the
HAZUS inventory is shown in Table 1.


The slowdown came when the
THORR reviewed the initial numbers and
realized just how much and what was lo-
cated in the hazard zones. Norris ex-
claimed, "Do you realize that all five
commercial establishments and the only
industrial plant in the Town of Hazardville
can be impacted from four different haz-
ards, and four out of the five business
can be impacted by a fifth hazard?" The
school, which substitutes as an emer-
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(see Risk, page 3-15)
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gency shelter, is vulnerable to five of
seven hazards. In addition, over $21 mil-
lion dollars in assets are vulnerable to
coastal storms alone, including the po-
lice/fire department.


Based on the HAZUS data, THORR
unanimously voted in favor of gathering
additional inventory data on all of the
town's critical facilities, as well as the
historic lighthouse and buildings that
have been flooded more than twice.
Norris explained, "The THORR realized
that more data was needed in order to
determine where the highest loss could
occur or what should be our top priority


Risk (continued from page 3-14)


for mitigation; however, inventorying
each of the buildings had been more
time consuming than anticipated and
identifying the number of buildings in
the various hazard areas quickly over-
whelmed the volunteers."


So, in addition to working with the
EOEP, THORR worked with numerous
volunteer and community groups to com-
plete the inventory. The local Girl Scout
troop verified the location of all the
buildings in the 100-year floodplain, and
the volunteer fire department conducted
a sidewalk survey to inventory the wild-


fire hazard area, including the Clearview
Acres Subdivision. Members of the
University Geology Club inventoried the
landslide hazard areas, and the depart-
ment of Public Works received training
in Rapid Visual Screening for seismic
and wind vulnerability and inventoried
all public buildings for earthquakes and
tornadoes.


According to Norris, the final re-
sults of the loss estimation should be
available in about two months after they
complete the final step of estimating
losses.


Hazardville Risk Assessment
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Task C. Compile a more detailed inventory of what can
be damaged by a flood hazard event.


1. Determine priorities for your inventory collection efforts.


In large communities, you may choose to prioritize your inventory
by selecting the more hazardous floodplains (based on Step 2) first,
by starting with the older buildings, critical facilities, or the assets
that are closest to the flood hazard such as those in the floodway.
For example, buildings that were constructed before local or state
floodplain ordinances went into effect will most likely not be
elevated to or above the expected flood level, and are most suscep-
tible to flood damage. Buildings whose structures or contents are
most susceptible to flood damage, such as wood frame buildings,
manufactured homes, or buildings with delicate contents or expen-
sive machinery are also more vulnerable to flood damage. You
should also identify repetitive loss properties as part of this activity.


2. Gather building-specific information about the assets.


Gather the building-specific information including size, replace-
ment value, content value, function use or value, displacement cost,
occupancy or capacity. For more information refer to Task C,
number 2 on page 3-10.


Under   NFIP   guidelines,
repetitive loss structures in-
clude any currently insured building with
two or more flood losses (oc-
curring more than ten days
apart) greater than $1,000 in
any 10-year period since
1978.


States should pro-
vide communities
with information on
historic floods throughout the
state so communities will
know what type of damage has occurred
(even if it didn't occur within that particu-
lar community).


States should ensure that lists of repeti-
tive loss properties are kept up to date
and that communities have the most cur-
rent list. States should contact their
FEMA Regional Office for this informa-
tion.


FEMA also maintains a national list of
properties that comprise the “Repetitive
Loss Target Group”. These are repetitive
loss properties that have either experi-
enced four or more losses with the char-
acteristics above, or have had losses
that cumulatively exceed the property
value of the building.


Floods
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inventory assets 3
3. Gather hazard-specific information about the assets.


In addition to the items shown in the table below, the following
information will be used later in Step 4 to determine flood vulner-
ability:


� Lowest floor elevation. Identify the elevation of the
lowest floor of the lowest enclosed area (including
basement). This information can be obtained from an
elevation certificate (found in the office of the local
NFIP administrator, who also often serves as the local
building official or planner) if the building was con-
structed after your floodplain management ordinance
was in force. It may also be available from a recorded
subdivision plat, site survey, or building permit.


A basic approach to
estimating the lowest floor el-
evation is to estimate the el-
evation for a whole block of
similarly located buildings.


You may also consider generalizing your
inventory by making an assumption that
buildings constructed after the FIRM was
published are above the base flood el-
evation and buildings constructed prior
to the FIRM are below the base flood el-
evation.


If a lowest floor el-
evation has not been
recorded, it can be deter-
mined in a number of ways.
The most accurate way is to


hire a professional land surveyor to field-
measure the lowest floor elevation from
a local surveying benchmark or other
point of known elevation. Other less ac-
curate methods include measuring (such
as with a hand level) from a nearby
benchmark, a neighbor's property that
has been surveyed, or any other point of
known elevation. Also, property owners
who have experienced prior flooding may
have marked the water level on the build-
ing. These property owners can check
local records for the elevation of the flood
during that storm and estimate the low-
est-floor elevation relative to their high-
water mark.
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� Base Flood Elevation. The base flood elevation is the
elevation (referenced to a datum) of the flood having a
one percent chance of being equaled or exceeded in any
given year. This information can be found on the FIRM
and flood profile. The following diagram shows how to
find the BFE at a given point in the floodplain.


To determine the BFE
using the FIRM:


locate a feature(s) on the FIRM,
near the site you are assessing,
that also appears on the FIS Flood
Profile, such as a bridge, highway,
or cross-section.


Calculate the distance from the
feature along the stream to the site
you are assessing using the scale
used on the FIRM.


Locate the site you are assessing
on the FIS Flood Profile by using
the scale on the FIS to measure the
distance from the feature to the site.


Follow a vertical line up to the water
surface line on the Flood Profile.


Follow a horizontal line to the y-axis
to read the elevation.
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____


Go to the next hazard on your list to
inventory


or if you are finished with all your hazard inventories


Go to Step 4
____







3-20 STATE AND LOCAL MITIGATION PLANNING how-to guide: Understanding Your Risks


Task C. Compile a more detailed inventory of what can
be damaged by an earthquake hazard event.


1. Determine priorities for your inventory collection efforts.


Determining inventory priorities for earthquakes requires consider-
ation of the potential intensity of the earth movements. For ex-
ample, some buildings, such as those constructed of unreinforced
masonry, perform very poorly in earthquakes. In addition, buildings
constructed prior to seismic building code requirements or under
low seismic building codes will also perform poorly in earthquakes
of a given intensity. With this in mind, you might choose to inven-
tory only those at first, to see what risks are evident before proceed-
ing with a full inventory. This can be accomplished through a
seismic evaluation of your buildings.


This method of selecting elements with the most apparent vulner-
ability determines whether there is sufficient vulnerability to justify
additional evaluations. For example, if you initially include in your
inventory only those buildings that would do poorly in an earth-
quake of a known intensity and/or those with high occupancy and
conclude that there is still not much risk, you may wish to assume
that other types of buildings or structures will be at even lower risk.


Earthquakes


Code Seismic
Design Level
States and communities
change their building codes
over time as more is learned
about hazards and construction tech-
niques. The determination of high, mod-
erate, or low code levels can be
considered subjective. You should talk
with your local and/or state code officials
to determine this aspect of vulnerability.


For example, in areas of high seismicity
(e.g., coastal California), buildings of
newer construction (e.g., post-1973) are
best represented by High-Code damage
functions, while buildings of older con-
struction would be best represented by
Moderate-Code damage functions, if built
after about 1940, or by Pre-Code dam-
age functions, if built before about 1940
(i.e., before seismic codes existed). Pre-
Code damage functions are appropriate
for modeling older buildings that were not
designed for earthquake load, regardless
of where they are located in the United
States.


NEHRP Handbook for the Seismic Evaluation of
Existing Buildings (FEMA 178) presents a nationally applicable
method for engineers to identify buildings or building components that
present unacceptable risks in an earthquake. Four structural subsystems
in which deficits may exist are identified:


� Vertical elements resisting horizontal loads;


� Horizontal elements resisting lateral loads;


� Foundations; and


� Connections between structural elements or subsystems.


Rapid Visual Screening of Buildings for Potential Seismic
Hazards: A Handbook (FEMA 154) and Supporting Documentation (FEMA
155) present a method for quickly identifying buildings posing risk of death, injury,
or severe curtailment in use following an earthquake. Trained personnel can use
the methodology known as "Rapid Screening Procedure (RSP)" to identify poten-
tially hazardous buildings. This identification is based on a 15- to 30-minute exterior
inspection, using a data collection form included in the handbook. Twelve basic
structural categories are inspected, leading to a numerical "structural score" based
on visual inspection. Building inspectors are the most likely group to implement an
RSP, although this report is also intended for building officials, engineers, archi-
tects, building owners, emergency managers, and interested citizens. The support-
ing documentation reviews the literature and existing procedures for rapid visual
screening.
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2. Gather building-specific information about the assets.


Gather the building-specific information including size, replace-
ment value, content value, function use or value, displacement cost,
occupancy or capacity. For more information refer to Task C,
number 2 on page 3-10.


3. Gather information about the assets.


In addition to the information shown in the table below, the
following information will be needed to determine earthquake
vulnerability as part of Step 4:


� Seismic design building code. One aspect of structure
vulnerability is based on building codes. Older buildings
constructed under a low seismic design building code or
without any seismic considerations are more vulnerable
to earthquakes of a given intensity than buildings con-
structed to a high or moderate seismic design building
code. Determine the level (high, moderate, low, or pre-
code) of seismic design building code that is currently in
effect, when it went into effect, and what levels of
seismic codes have been in effect in the past. Based on
this information work with your building code depart-
ment to determine under which code the buildings in
your inventory were designed. Keep in mind that build-
ings built under a code with low seismic design provisions
could have been subsequently retrofitted under a more
stringent code.


If you are using
HAZUS to estimate
your earthquake
losses, these calculations
will be completed within the
program.


Using HAZUS to
identify buildings
constructed before the adop-
tion of seismic building codes
can help you quickly identify
buildings that will be vulner-
able to earthquakes.


Intensity is a subjective mea-
sure of the strength of the shaking
experienced in an earthquake. In-
tensity is based on the observed
effects of ground shaking on


people, buildings, and natural features. It var-
ies from place to place within the disturbed
region depending on the location of the ob-
server with respect to the earthquake epicen-
ter. The "intensity" reported at different points
generally decreases away from the earth-
quake epicenter. Local geologic conditions
strongly influence the intensity of an earth-
quake; commonly, sites on soft ground or al-
luvium have intensities 2 to 3 units higher than
sites on bedrock. The Modified Mercalli
Scale represents the local effect or damage
caused by an earthquake.


It is possible to relate the PGA value you iden-
tified in Step 2 to the Mercalli scale. (See table.)


stnelaviuqEAGPdnaytisnetnIillacreMdeifidoM


IMM )g%(noitareleccA
)AGP(


gnikahSdeviecreP egamaDlaitnetoP


I 71.0< tleFtoN enoN


II 4.1-71.0 kaeW enoN


III 4.1-71.0 kaeW enoN


VI 9.3-4.1 thgiL enoN


V 2.9-9.3 etaredoM thgiLyreV


IV 81-2.9 gnortS thgiL


IIV 43-81 gnortSyreV etaredoM


IIIV 56-43 ereveS yvaeHotetaredoM


XI 421-56 tneloiV yvaeH


X 421> emertxE yvaeHyreV


IX 421> emertxE yvaeHyreV


IIX 421> emertxE yvaeHyreV


SGSU:ecruoS







3-22 STATE AND LOCAL MITIGATION PLANNING how-to guide: Understanding Your Risks


____


Go to the next hazard on your list to
inventory


or, if you are finished with all your hazard inventories


Go to Step 4
____


drazaHyBstnemeriuqeRataDgnidliuB
scitsiretcarahCgnidliuB doolF ekauqhtraE imanusT odanroT mrotSlatsaoC edilsdnaL erifdliW
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/leveLngiseDedoCgnidliuB
noitcurtsnoCfoetaD


lairetaMfooR


noitcurtsnoCfooR


noitategeV


yhpargopoT


enoZdrazaHehtmorfecnatsiD
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Task C. Compile a more detailed inventory of what can
be damaged by a tsunami hazard event.


1. Determine priorities for your inventory collection efforts.


If your community has a relatively small tsunami area, you may
decide to inventory all of the assets inside the hazard boundary on
your base map. If you have a large tsunami area or if numerous
buildings are located inside the hazard boundary, you may decide to
prioritize your inventory by starting with those closest to the shore-
line, and critical facilities.


2. Gather building-specific information about the assets.


Gather the building-specific information including size, replace-
ment value, content value, function use or value, displacement cost,
occupancy or capacity. For more information refer to Task C,
number 2 on page 3-10.


3. Gather information about the assets.


After you have made a list of all the assets located inside the tsu-
nami hazard area, you will need to gather information shown in the
table below.


Tsunamis


____


Go to the next hazard on your list to
inventory


or, if you are finished with all your hazard inventories


Go to Step 4
____


drazaHyBstnemeriuqeRataDgnidliuB
scitsiretcarahCgnidliuB doolF ekauqhtraE imanusT odanroT mrotSlatsaoC edilsdnaL erifdliW


noitadnuoFfoepyT/epyTgnidliuB


/leveLngiseDedoCgnidliuB
noitcurtsnoCfoetaD


lairetaMfooR


noitcurtsnoCfooR


noitategeV


yhpargopoT


enoZdrazaHehtmorfecnatsiD
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Task C. Compile a more detailed inventory of what can
be damaged by a tornado hazard event.


1. Determine priorities for your inventory collection efforts.


Since tornadoes can possibly affect the whole community or state, it
is very important to set some priorities because inventorying every-
thing could be very labor and time intensive. If necessary, communi-
ties and states should narrow their inventory to assets that are of
particular importance from a public safety, historical, economic, or
environmental standpoint.


Communities that want to begin by identifying the assets that are
not built to withstand the design wind speed, or assets that typically
get damaged in tornadoes should examine the date of construction.
For example, buildings that were constructed before local or state
building codes went into effect, and/or buildings built to codes
whose wind speed standards are below those indicated on the
Design Wind Speed map shown below are more vulnerable to
tornadoes.


Tornadoes


Meteorologists use
the Fujita scale to determine
the intensity of tornadoes.


Most tornadoes are in the F0-
F2 class. Building to modern
wind standards provides significant prop-
erty protection from these hazard events;
however, a community in the direct path
of a violent tornado may experience ex-
tensive damages. Designing buildings to
extreme wind speeds, such as those as-
sociated with an F-3 or greater tornado
is beyond the scope of current building
codes.


The Building Performance Assessment
Report for the Oklahoma and Kansas
Tornadoes (FEMA 342) includes a good
description of tornadoes and associated
damage.


Communities should build new shelters
or reinforce existing shelters to withstand
the design wind speeds described in
Step 2.


*  Design Wind Speed measuring criteria 
 are consistent with ASCE 7-98
  – 3-second gust
  – 33 feet above grade
  – Exposure C
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2. Gather building-specific information about the assets.


Gather the building-specific information including size, replace-
ment value, content value, function use or value, displacement cost,
occupancy or capacity. For more information refer to Task C,
number 2 on page 3-10.


3. Gather information about the assets.


After you have made a list of all the assets you wish to include inside
the tornado hazard area, you will need to gather the information
shown in the table below.


drazaHyBstnemeriuqeRataDgnidliuB
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____


Go to the next hazard on your list to
inventory


or if you are finished with all your hazard inventories


Go to Step 4
____
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Task C. Compile a more detailed inventory of what can
be damaged by a coastal storm hazard event.


1. Determine priorities for your inventory collection efforts.


In addition to identifying critical facilities, you may further priori-
tize your inventory items by starting with buildings and other assets
closest to the coastal storm hazard area or at the lowest elevations
and prone to the highest potential flood and tidal surge levels, wave
velocities, and erosion hazards.


Because hurricane-strength winds would likely affect whole commu-
nities or large portions of your state, conducting an inventory of
every building subject to coastal storm winds would be very time and
labor intensive. Therefore, if necessary, you should identify solely
buildings or areas that may be more prone to wind hazards. The
condition, age, and primary building materials can be indications of
the building's physical vulnerability to wind and water hazards.
Knowing the wind provisions of the building code and the flood-
plain management regulations in effect at the time of construction
are essential in determining buildings' vulnerability to coastal
storms.


Identify the assets that may be exposed to coastal storm hazards
according to your priority system. For example, buildings or struc-
tures built before local floodplain ordinances went into effect most
likely will not be elevated to or above the expected flood level or


Coastal flooding, high
winds, and often erosion will
affect the coastal storm haz-
ard area in your community.
Keep in mind that the flood


zones and boundaries shown on the
FIRM are based on conditions at the time
the study was completed. As shoreline
erosion occurs, the location of these
zones and boundaries will change. For
example, the red house, currently in Zone
AE may be located in Zone VE within 30
years and the green house, currently out
of the floodplain entirely, may be located
in Zone AE within 30 years.


Coastal Storms
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may have obstructions or an enclosed space below the elevated
structure making them most susceptible to flood, wind, or storm
surge damage. Also, buildings or structures built on high bluffs
above the oceans or high cliffs such as those along the Great Lakes
are susceptible to erosion of the land beneath the foundation.
Once the erosion reaches the foundation, the house will be lost or
damaged sufficiently to become uninhabitable.


2. Gather building-specific information about the assets.


Gather the building-specific information including size, replace-
ment value, content value, function use or value, displacement cost,
occupancy or capacity. For more information refer to Task C,
number 2 on page 3-10.


3. Gather Information about the assets.


In addition to the items listed in the table on the next page, the
following information will be used in Step 4 to determine vulner-
ability to coastal storms:


� Lowest floor elevation. For V zones, the relevant eleva-
tion is that of the bottom of the lowest horizontal
structural member, NOT the top of the lowest finished
floor as used in non-coastal flood assessments. This
definition is used for consistency with NFIP minimum
floodplain management requirements.


This information can be obtained from an elevation
certificate if the building was built after your
community's floodplain management ordinance was in
force. It also may be available from a recorded subdivi-
sion plat, site survey, or building permit.


A basic approach to
estimating the lowest floor el-
evation is to estimate the el-
evation for a whole block of
similarly located buildings.
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� Base Flood Elevation. The base flood elevation is the
elevation (referenced to a datum) of the flood having a
one percent chance of being equaled or exceeded in any
given year. This information can be found on the FIRM.


____


Go to the next hazard on your list to
inventory


or, if you are finished with all your hazard inventories


Go to Step 4
____
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Landslides


Task C. Compile a more detailed inventory of what can
be damaged by a landslide hazard event.


1. Determine priorities for your inventory collection efforts.


Landslides usually affect infrastructure such as roads and bridges,
but they can also affect individual buildings and businesses. If your
community has a relatively small landslide area, you may decide to
inventory all of the assets inside the hazard boundary on your base
map. If you have a large landslide area or if numerous buildings are
located inside the hazard boundary, you may decide to prioritize
your inventory by starting with the critical facilities.


2. Gather building-specific information about the assets.


Gather the building-specific information including size, replace-
ment value, content value, function use or value, displacement cost,
occupancy or capacity. For more information refer to Task C,
number 2 on page 3-10.


3. Gather information about the assets.


After you have made a list of all the assets located inside the land-
slide hazard area, gather the data listed in the table below.


____


Go to the next hazard on your list to
inventory


or if you are finished with all your hazard inventories


Go to Step 4
____


drazaHyBstnemeriuqeRataDgnidliuB
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Task C. Compile a more detailed inventory of what can
be damaged by a wildfire hazard event.


1. Determine priorities for your inventory collection efforts.


If your wildfire hazard area is relatively small, you may decide to
inventory all of the assets within your wildfire hazard boundary on
your base map. If you have a large wildfire hazard area or if you
have many assets within your hazard area, you may decide to
prioritize your inventory by starting with the critical facilities. You
can also prioritize by first inventorying the extreme wildfire hazard
area and then as time and money permit, inventorying the high
and moderate hazard areas.


Information about buildings that were constructed before local or
state fire codes were adopted or upgraded can be gathered from the
building permit or planning office.


2. Gather building-specific information about the assets.


Gather the building-specific information including size, replace-
ment value, content value, function use or value, displacement cost,
occupancy or capacity. For more information refer to Task C,
number 2 on page 3-10.


3. Gather Information about the assets.


After you have made a list of all the assets located inside the wildfire
hazard area, gather the data listed in the table below.


Wildfires
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____


Go to the next hazard on your list to
inventory


or if you are finished with all your hazard inventories


Go to Step 4
____


Click to proceed to
Step 4


Return to
Table of Contents
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estimate
losses


Overview


The fourth step in the loss estimation process answers the ques-
tion: How will the community’s assets be affected by the hazard event?


So far, you have determined that one or more hazards may affect
your planning area (Step 1), profiled the hazard events (Step 2),
and inventoried the assets that can be damaged by the hazard event
(Step 3). In this step, you will bring this information together to
estimate your losses in terms of the expected losses from hazard
events to people, buildings, and other important assets. Some
buildings, infrastructure, or functions will be damaged more than
others in the same hazard event because they are more vulner-
able—their location or construction makes them more susceptible
to damage from the hazard event. For example, two bridges of
similar construction that are exposed to the same flood hazard
event may experience different levels of damage. One bridge may
be built to lower construction standards, be older, or have a lower
elevation, thus suffering greater damage than the other bridge.


Remember, a true “risk assessment” takes into account all of the
possible hazard events rather than just a single event. For the
purpose of this planning guide, the
losses will be calculated from a se-
lected hazard event.


To complete the loss estimation, you
will first assess the level of damage
from a hazard event, both as a per-
centage of the asset’s structural and
content replacement value and as a
function. To illustrate, your investiga-
tion may find that in a 100-year flood
event, a particular building could
suffer damage at a level equal to 50
percent of its total value. Next, you
will calculate the potential loss by
multiplying the value of the structure,
contents, or use that you gathered in


The most conve-
nient way to express
the expected losses
is in terms of dollars. This will
provide a relative ranking of


risk to different elements of the planning
area from different hazards. They are ex-
tremely rough estimates that should not
be used for any other purpose.


If you conducted an abbreviated inventory in Step 3,
you will not assess the level of damage for each asset in the inventory (Task


A). Instead, you will determine a level of damage from each hazard
for the entire hazard area using historical evidence of damage and
data on population growth.


For example, assume that in Step 1, you discovered that a flood in
1955 caused $1,000,000 in damages and affected 1,000 residents
in the floodplain. In the years since the 1955 flood, census data


reveal that the community population has grown 70 percent. By comparing
aerial photographs of the same area taken in the 1950’s and in the 1990’s, you
estimate that floodplain development has increased by 50 percent. Therefore,
you conclude that the same flood today would cause $1,500,000 in damage,
or rather, $9,881,423 when adjusted to 2001 dollars. In addition, you estimate
the number of affected residents would be about 1,700.


If you discovered in Steps 1 and 2 that you are threatened by a hazard that
has not occurred in recent memory, then you can base your estimate of risk
on some general rules of thumb identified in the hazard specific sections which
follow.


After you have estimated the amount of damage and number of affected resi-
dents for your abbreviated inventory, skip to Task B to complete Step 4.


This elementary school suffered
devastating losses during tropical
storm Alberto in 1994.
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Hazard _______________________________________


Worksheet #4 Estimate Losses step 


Date: October, 2001 How will these hazards affect you?


Historic Lighthouse


Bridge


Sewage Treatment Plant


STP Outbuilding


STP Outbuilding


Water Treatment Plant


Hospital


Police & Fire Station


1,500,000


750,000


2,500,000


1,000,000


750,000


250,000


2,500,000


2,000,000


18


20


13


13


13


5


5


5


270,000


150,000


325,000


130,000


97,500


12,500


125,000


100,000


$1,210,000


50,000


N/A


2,500,000


1,500,000


1,500,000


250,000


3,750,000


3,000,000


27


N/A


19.5


19.5


19.5


7.5


7.5


7.5


13,500


N/A


487,500


292,500


292,500


18,750


281,250


225,000


$1,611,000


Historic Lighthouse


Bridge


Sewage Treatment Plant


STP Outbuilding


STP Outbuilding


Water Treatment Plant


Hospital


Police & Fire Station


2,191


31,740


82,191


684


684


2,740


2,055


960


7


4


3


2


2


1


0


1


500


12,000


200,000


5,000


1,000


2,000


2,500


2,000


2


4


3


2


2


0


0


0


16,337


174,960


846,573


11,368


3,368


2,740


0


960


$1,056,306


299,837


324,960


1,659,073


433,868


393,368


33,990


406,250


325,960


$3,877,306


Flood
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A loss estimation table is a
projection of likely damage by
magnitude of the hazard (ex-
pressed as a percentage of
replacement cost), based on
observed past damages.


Step 3 by the percent of damage expected from the hazard event. It
is important to remember that a comprehensive loss estimation
should include the contents and functions of the buildings in
addition to the risk to the structure itself. Also, please note that this
can become more complex as you attempt to account for a wider
range of possible effects from one or more hazards. Therefore, you
should use Worksheet #4: Estimate Losses in Appendix C(see
example on page 4-2) to keep track of your results. If you used a
computerized spreadsheet or GIS database for your inventory in
Step 3, then you may want to continue to use that same method for
this step.


Procedures & Techniques
Task A. Determine the extent of damages.


The hazard-specific sections that follow will help you estimate the
potential losses to your assets from the hazards that can affect you.
You will find that some of the hazards have definitive loss estimation
tables while others do not. In the cases where loss estimation tables
are not currently available, you can use the full value of the assets
that are in the hazard area, or base your assumptions on your past
experiences with those hazards in your planning area. For example,
if your planning area is susceptible to wildfires and you inventoried
all of the assets that can be damaged by a wildfire, then you would
assess the vulnerability by estimating the number of assets that
would be destroyed in a wildfire based on past wildfires.


1. Estimate the losses to structures.


Determine how the various hazard events will affect the structures
within your planning area. Use the structure loss estimation tables
to determine the estimated percent of damage from the various
hazard events. The estimated damages are expressed as a percent-
age of structure replacement value. Multiply the structure replace-
ment value (Step 3) by the expected percent damage (provided in
the hazard-specific sections that follow) to determine the loss to the
structure in a particular hazard event.


For example, if the library’s structure replacement value equals
$100,000 and the expected damage from a 100-year flood is 40
percent of the structure, then the loss to this structure from a flood
is $40,000.


2. Estimate the losses to contents.


Determine the expected amount of damage to the contents of the
structures you inventoried. Multiply the replacement value of the


In this how-to guide
floods, earthquakes, and
coastal storms have loss es-
timation tables (tornadoes,
landslides, tsunamis, and


wildfires do not). These tables are from
various sources including the Means
Square Foot Cost publication, HAZUS,
and FEMA’s Benefit-Cost Analysis mod-
ule. They have been simplified and rep-
resent generalized information. For more
detailed analysis, go to the source listed
for each table.


Loss to structure =
(structure replacement
value)  x  (percent damage)


Loss to contents =
(content replacement value)
x  (percent damage)
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Functional down-
time may also be associ-
ated with a bridge, road, or
utility that can be damaged by
a hazard, and each of their
several components may have a differ-
ent associated vulnerability. Consider a
gas pipeline exposed to a wildfire: the
various parts of the gas transmission
system—the piping, the pumps, the moni-
toring system, and end-distribution
pieces—will likely react differently under
the same level of pressure from the heat
of the wildfire and will have different ef-
fects when they fail. If the gas pipeline
fails, the results will probably reach far
beyond physical damages to the pipe –
there could be large-scale business dis-
ruption, people might have to leave their
homes, the leaking gas could lead to ad-
ditional fires, and so on. Use your best
judgment and experience to determine
functional downtime for functions with
many components.


Functional down-
time is the average time (in
days) during which a function
(business or service) is un-
able to provide its services
due to a hazard event.


A basic approach to overcome
limited time or resources is to start by es-
timating the losses to all the
structures and then, as re-
sources allow, calculate the
content loss, and then the
function loss, etc.


contents (Step 3) by the expected percent damage to determine the
losses to the contents from a particular hazard event.


For example, if the library’s content replacement value equals
$225,000 and the expected damage from a 100-year flood is 10
percent of the contents, then the losses to these contents from a
flood is $22,500.


3. Estimate the losses to structure use and function.


First, you will determine functional downtime, or the time (in days)
that the function would be disrupted from a hazard event. If a
hazard specific loss estimation table is not available, research past
damage in your area and determine the average number of days
various functions were unavailable following a hazard event. Next,
estimate the daily cost of the functional downtime. Divide the
average annual budget or sales (Step 3) by 365 to determine the
average daily operating budget or sales. Multiply the average daily
operating budget or sales by the functional downtime to determine
the cost of the loss of function for the period that the business or
service was unable to operate due to the hazard event.


For example, if an ice cream shop had daily sales of $2,500 during
the summertime and was forced to close for two weeks because of
damages from a hazard event, their function loss would be $35,000
($2,500  x  14 days).


If you are assessing a public facility, such as a library with an annual
budget of $600,000 and an average daily budget of $1,644
($600,000 / 365), you could estimate the losses by using the annual
budget as a proxy for the value of the service to the community. For
example, if the library were closed for seven days due to a flood
event, then the cost for the loss of use for seven days would be
$11,508.


Next, you will determine the displacement time, or the time (in
days) that a function may need to operate from a temporary loca-
tion due to a hazard event. For example, if the library was closed
for 7 days (functional downtime) and then resumed operations
from an empty trailer for the next 90 days until they could repair
the damages to the existing building, then the displacement time
would be 90 days. Note that not all functions would require dis-
placement before resuming operation.


Multiply the displacement cost (Step 3) by the displacement time to
determine the cost of the displacement from the regular place of
business due to the hazard event.


Displacement time is
the average time (in days) that
the building’s occupants typi-
cally must operate from a tem-
porary location while repairs
are made to the original building due to
damages resulting from a hazard event.
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When you are determining losses to other kinds of community
functions, such as government services, public works, or business
activity, you use the same procedure. First, determine the cost of loss
of function to the community based on its “normal” condition
(functional downtime cost). Then assess the cost of displacement
because of a hazard event (displacement cost). The sum of these
two numbers will tell you the losses as a result of losing the function
in a particular event.


For example, the losses to the library’s structure, use and function
are the total of the functional downtime costs ($11,508) plus the
displacement costs ($34,400), or $45,908.


4. Calculating human losses.


There are credible estimates available from HAZUS (for earth-
quakes) and other sources estimating the number of people that
may be hurt or killed in various types of buildings under different
hazard conditions. For the risk assessment it is important to note
that the likelihood of people being injured or killed depends upon
factors such as warning time and the characteristics of the hazard
itself. However, this guide does not place a dollar value on human
lives; rather, you should note areas that can be improved to help
save lives and reduce injuries in future hazard events.


5. Complete Task A on Worksheet #4.


Task B. Calculate the loss from each hazard event.


1. Calculate the losses to each asset.


To determine which individual assets could sustain the largest
potential losses, add the structure loss, content loss, and function
loss for each asset to determine the total loss. For example, you
expect your town library to be damaged by a 100-year flood and the
structural damage is estimated at $40,000. The content damage to
the books and other equipment is estimated at $22,500, and the loss
from having to close the library for a week and the displacement for
90 days is estimated at $45,908. By adding each loss, the total flood
loss for the library from a 100-year flood would be $108,408.


This information help you begin to form a picture of the damages
that could be sustained in a hazard. You now know how individual
hazard events can impact the various assists of your community or
state.


Losses to functions
= (functional downtime
costs) + (displacement time
costs)


Loss = structure loss +
content loss + function loss
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2. Calculate the estimated damages for each hazard event.


To find out which hazard event could have the largest economic
losses for your community or state, total the loss from each hazard
event type. For example, if there are three buildings located in the
100-year floodplain with estimated total flood losses of $10,000,
$5,000, and $2,500, then your estimated flood loss from the 100-year
flood event is $17,500.


Next, to find out which hazard event would likely impact the
greatest proportion of the community or state, calculate the percent
of the value of the assets susceptible to damage from each hazard.
Divide the total hazard losses, by the total value of the assets you
assessed for that hazard (from Step 3). For example, if your flood


After you have calculated the losses, you may want to
assign a rank or relative priority to the losses to determine your mitigation
priorities. In fact, there have been numerous attempts by academicians,
communities, and states to develop quantitative methods to produce such
rankings, ranging from the very simple to the very complex, particularly


when losses were calculated using different probabilities of occurrence.


Experience has shown, however, that most communities do not rely on the relative
ranking of losses as the primary determinant of priorities in beginning to address
mitigation approaches. While quantitative processes form the basis of the risk de-
terminations, political issues drive the decisions on which mitigation initiatives are
pursued first. In other words, decisions involving mitigation initiatives are usually
(and should be) discussed in the context of other ongoing planning processes that
include consideration of non-hazard-related community goals as well as those re-
lated to emergency management. This will be discussed further in the next phase of
the Natural Hazard Mitigation Planning Process.


Coastal hazard areas often present multiple risks at the same
time. For example, hurricanes may simultaneously create wind, inland
and coastal flooding, and erosion losses. Logically, the presence of mul-
tiple risks complicates the analysis process. Sometimes these risks do
not influence each other at all in the same hazard event and losses may


be analyzed separately and simply added up to get a picture of the total losses. At
other times risks may exacerbate or nullify each other. There is no single “best”
approach to assessing multiple risks. In general, it’s important first to understand
the losses created by individual hazards, then try to determine the interaction among
them.


It is perfectly legitimate from a statistical standpoint to add losses from different
hazards of the same frequency (and from different frequencies if the level of dam-
age is normalized by probability calculations). For example, if a coastal house would
experience $14,000 damage in a 50-year wind event and $4,500 damage in a 50-
year flood, then the house has $18,500 combined 50-year losses.


It’s also true that one hazard can cancel another out at some point. For example,
let’s assume our coastal house would be destroyed by a 100-year wind event and
a 100-year flood would result in three feet of water in the same house. In this case,
the effect of flooding is negligible at the 100-year frequency since the house is
presumably already destroyed by the wind.


Combinations of risk are most often addressed by adjusting standard damage curves
to indicate the interactivity between or among risks.
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losses are estimated at $17,500 and
the value of the three buildings
you assessed is $100,250, then your
flood losses would be approxi-
mately $17,500 divided by $100,250
or 17 percent of the value of the
assets.


3. Create a composite map.


Prepare a map that shows a com-
posite of the areas of highest loss
(from Worksheet #4). You may
want to indicate areas affected by
multiple hazards as your high loss
potential areas and the areas with
one or no hazards as moderate or
low potential loss. Another alter-
native is to identify areas with
multiple critical facilities, major
employers, repetitively damaged
structures, and infrastructure as
high potential loss areas.


The state should compile local risk assessments
for a comprehensive summary and analysis of potential disaster losses.
This should combine the state’s risk assessment of state-owned struc-
tures as well as those from the local risk assessments. The information
provided from the local risk assessments should also be referenced in


the statewide mitigation plan.


For these reasons, you may consider specifying a general format for the informa-
tion to be provided from the local communities as well as offering technical assis-
tance to ensure the quality of the data. This might include help or training in
benefit-cost analysis and HAZUS, development expertise in interpreting damage
curves and estimating economic effects of lost functions for large-scale dam-
ages.


A composite loss
map can be created by
overlaying results of indi-
vidual hazard maps to de-
termine areas with
relatively more assets at
risk than others.


Although this process can
be enhanced by “weight-
ing” the individual hazard
results, any method that
helps the community visu-
alize areas with multiple
concerns can be helpful.


This process is best ac-
complished with GIS but
manual overlays with light
tables and tracing paper
will suffice.
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Summary
After this step you should have a good idea of which assets are
subject to the greatest potential damages and which hazard event is
likely to produce the greatest potential losses.


____


After you have estimated the expected losses from each of your
hazard events


Go to the afterword
 for information pertaining to the next step of the Natural Hazard


Mitigation Planning Process.


____
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The Hazardville Post
Vol. CXI No. 319 Thursday, November 15, 2001


Town Council Alarmed by Risk Assessment Results
(Part 4 of a 4 part series on the Risk Assessment Process)


[Hazardville, EM] The members of the
Town Council were stunned last night
after learning the results of the risk as-
sessment. At the public meeting to dis-
cuss the results, Joe Norris, lead plan-
ner of the Town of Hazardville Organi-
zation for Risk Reduction (THORR),
reported that Hazardville certainly de-
serves its name. Norris said that since
the last board meeting on December 4,
2001, THORR has computed the risk
from seven separate hazards (floods,
earthquakes, tsunamis, tornadoes,
coastal storms, landslides, and wild-
fires).


"After taking an inventory of all of
the assets in the community that lay
within the hazard zones, the team esti-
mated the amount of damage the assets
would sustain based on the selected
magnitude of the hazard events," Norris
explained. "Using information we
gleaned from maps and tax assessment
records, we judged the possible struc-
tural damage, content damage, and con-
sequences of the loss of function or
structure use, then calculated the likely
cost of this damage to the community."
As the Town Council members ques-
tioned Norris and the THORR
workgroup leaders, each disclosed the
dangers to which the town is subject.


Mr. David Waters, head of the Flood
and Coastal Storm Workgroup, testified
to the Council that the town's manufac-
tured home park has the greatest vulner-
ability of flood hazards due to the low
elevation of the land in that area. "We
estimated that a 100-year storm event
would cause about two feet of flooding
inside many of the homes in the park,
which would result in about 63 percent


total damage," he reported. A 100-year
flood can also damage the bridge cross-
ing the Raging River, especially if de-
bris like timber and large rocks are
swept away by the running water. Wa-
ters stated that the coastal region is vul-
nerable to coastal storms, but the inland
areas can be flooded as well. "But the
biggest threat from coastal storms is the
erosion," stressed Waters. We estimated
that with the current rate of erosion at
five feet per year, the Hazardville board-
walk would be consumed by the Relent-
less Ocean within 60 years."


According to Ms. Wendy Soot, head
of the Tornadoes and Wildfires
Workgroup, erosion and flooding are not
the only threats to the manufactured
home park, the older areas of town, and
the boardwalk. She explained that these
areas are the most vulnerable assets to
tornadoes in town, however a tornado
could remove roofs, knock over walls,
and even overturn cars and trains in any


area of town. Soot, the town's Fire Mar-
shal, added that a wildfire could spread
very quickly in the Tinderbox National
Forest and that a number of buildings in
that area are vulnerable to wildfires.
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"The biggest initial concern for the
Workgroup, which was landslides, turned
out to be a very minor hazard in com-
parison," Tremble said. "A large landslide
could destroy the lighthouse on the
southwest shore of town and threaten the
only road out of town, but it does not
appear that landslides would cause the
widespread damage once imagined."


When asked what the cost of these
potential damages could be to the town,
Norris submitted to the Council a copy
of the team's composite loss map and
several hazard maps with a chart de-
scribing the criteria for determining the
levels of potential loss to the hazards
(see accompanying figures). The haz-
ard maps exhibited the structures that


Norris explained that the team then
produced a Composite Loss Map (see
graphic opposite) by relating the poten-
tial losses across hazards. "The team no-
ticed that much the shoreline faced mod-
erate, high, and extreme vulnerability to
nearly every hazard. With so many dif-
ferent hazards presenting a high poten-
tial loss for this area, we decided that
their overall exposure to loss was 'ex-
treme'. On the other hand, the Middle
Aged Residential Neighborhood has a
moderate vulnerability only to earth-
quakes; therefore, we decided that their
composite potential loss was 'moder-
ate'." Norris cautioned that the loss val-
ues should not be compared across haz-
ards because each has a different prob-
ability of occurrence, "however, the
composite loss map demonstrates which
areas of the community have the great-
est potential of loss from the greatest
number of hazards."


When asked about the next steps for
the town in light of the risk assessment,
Norris replied, "Even though complet-
ing the risk assessment was challenging,
it will be the foundation for our hazard
mitigation plan. Now that we know what
is susceptible to the different hazards,
and what those hazards will do to the
buildings, infrastructure, and economy
of Hazardville, we can start answering
the question of how to deal with it."


the team considered to be at moderate,
high, and extreme potential for loss to
each hazard. For each structure, the team
determined the vulnerability thresholds
based on the vulnerability of structures
to the hazard and the probability of each
hazard occurring. "Our results show that
individually, each of these hazards shows
a significant risk to the town." The ac-
companying chart demonstrated the cri-
teria by which team determined which
loss category the structures belonged.
"Because of the importance to the com-
munity during or after a disaster, a criti-
cal facility that exhibited potential vul-
nerability to the hazard we determined
should be in the 'high' or 'extreme' cat-
egory."


Mary Tremble, director of the
Hazardville Emergency Management
Agency (HEMA) and head of the
THORR's Earthquake, Tsunami, and
Landslide Workgroup, testified that
Hazardville has a number of older
unreinforced masonry buildings that
are extremely vulnerable to earth-
quakes. In addition, earthquakes could
disrupt the power and water supply to
town by fracturing the lines or caus-
ing leaks. "Using HAZUS, we deter-
mined that an earthquake with 0.3g
could result in about $4 million in
damages." An offshore earthquake
that produces a tsunami could also
result in major damage to the coastal
areas and moderate damage to the
Town's police and fire department.
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Significant Portions of the
Hazardville Community are
at “High” or “Extreme”
Vulnerability to Hazards
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Floods


Task A. Determine the extent of damages from floods.


These loss estimation tables provide only very broad estimates based
on historical trends. To get a better idea of the likely damage
associated with a given flood level, you should conduct further
research on the structure by talking with a structural engineer.


1. Calculate losses to structures due to floods.


In assessing physical vulnerability, the most important factor is the
extent to which structures get damaged when they are exposed to
water, high velocity, and debris impact. As compared to some of the
other hazards considered in this guide, the effect of floods on
building performance is fairly well understood and documented.
The Flood Building Loss Estimation Table at right depicts the
extent of damage from various flood depths on different kinds of
structures. This table is from the FEMA Benefit-Cost Analysis Mod-
ule and has been compiled based on flood damage across the
country. This table provides a rule of thumb and may need to be
adjusted for extenuating circumstances. There are many sources of
this kind of information, often called “damage curves.” The library
(Appendix B) provides several references.


Depth of Flooding. Using the information you gathered previously,
estimate the base flood depth at the location you are assessing by
subtracting the lowest floor elevation from the base flood elevation.


Flood vulnerability is
the likelihood of something to
be damaged in a flood. Gen-
erally, it is measured by how
much something will be dam-
aged as a percentage of its replacement
value. For example, the Federal Insur-
ance Administration database shows that
a particular kind of house will get 35 per-
cent damage if 4 feet of water inundated
it. Another building gets 20 percent dam-
age at the same flood depth. The build-
ing that gets the 35 percent damage is
more vulnerable to flood damage. Re-
member that this is only one of the com-
ponents of risk. Later in this section, you’ll
learn how to use this information to de-
termine the expected future damages
from one or more floods.


There are two things that determine vul-
nerability to a flood. The first is the ten-
dency of physical things to get damaged.
The second is the potential loss of func-
tion from losing certain elements of a
community because of a flood. These are
combined in the discussion at right, al-
though they must be separately counted.


Floods


In this example, the first floor el-
evation is 5 feet above mean sea level;
therefore, this structure would experi-
ence approximately 7 feet of flooding in
a 100-year flood event.
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estimate losses 4
Percent Structural Damage.
Using the Flood Building Loss
Estimation Table at right, find
the type of structure you’re
assessing, match it with the
estimated flood depth and
determine the percent damage
expected to that particular
building.


For example, a two-story resi-
dential building without a
basement that had 7 feet of
flooding is estimated to result in
26 percent structural damage.
But a manufactured home with
7 feet of flooding would result
in 82 percent structural dam-
age.


2. Calculate losses to contents due
to floods.


The Flood Contents Loss
Estimation Table shown here
provides a simplified indication
of the percent damage to
building contents for various
depths of flooding.


Percent Contents Damage.
Using the depth of flooding
determined above, find the type
of building you’re assessing on
the Flood Contents Loss Estima-
tion Table, match it with the
estimated depth of flooding for
that area of your community,
and determine the percent
contents damage. For example,
a two-story residential building
without a basement that had 7
feet of flooding is estimated to
result in 39 percent contents
damage, whereas a manufac-
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It is important to note that this table is based on data from a wide range
of building uses, including public/nonprofit, commercial, residential, and mixed
buildings. It can also be used to evaluate infrastructure projects.
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tured home with 7 feet of flooding would result in 90 percent
contents damage.


Since the contents damage chart has been established over many
flood events, the values are for generic contents. If you know that a
particular building would endure an extraordinary amount of
contents damage due to the particular contents, you should increase
this value. For example, you should increase the amount of contents
damage if a residence located in the floodplain contained valuable
antiques or if you know an area is prone to excessively muddy water
or contamination.


3. Calculate losses to building use and function due to floods.


The tables shown below and at right provide a simplified indication
of functional downtime and displacement time for buildings due to
various depths of flooding.


Functional Downtime. Using the
depth of flooding determined
previously, find the type of build-
ing you’re assessing on the Flood
Functional Downtime Table,
match it with the estimated depth
of flooding for that area of your
community, and determine the
functional downtime.


For example, a business in a two-
story building without a basement
that had 7 feet of flooding would
be closed for approximately 26
days before business can resume in
another location. By contrast, a
business in a manufactured home
with 7 feet of flooding would be
closed for 30 days before resuming
business in another location.


Displacement Time. Using the depth of flooding determined above,
find the type of building you’re assessing on the Flood Displacement
Time Table, match it with the estimated depth of flooding for that
area of your community, and determine the displacement time.


For example, a business located in a two-story building without a
basement that had 7 feet of flooding would be displaced from its
regular building for approximately 158 days, while a business lo-
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States should remem-
ber to include the contents
from state owned facilities
that are located in the flood-
plain, including vehicles and
equipment.
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cated in a manufactured home
with 7 feet of flooding would be
displaced for 365 days.


4. Consider human losses due to floods.


In the event that an area is subject
to flash flooding where there are
insufficient warning systems, it is
possible that in basements or lower
areas of homes, deaths can occur,
especially if flash flooding occurs
overnight. This situation (flash
flooding) can also add to the
contents damage of some buildings
if there is not enough time to
move contents to upper floors.


Storm surge, tsunamis,
and flash floods can result in
casualties, but deaths or in-
juries from non-flash riverine
floods are relatively uncom-


mon and are not considered in the guide.
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____


Go to the next hazard on your list to
estimate losses


or if you are finished with all your assessments


Go to the afterword
____
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The quickest and easi-
est method of calculating risk
from an earthquake is
through the use of HAZUS.
You will need to select a sce-
nario earthquake or to base your analy-
sis on a historic event; otherwise, all of
the calculations and mapping will be com-
pleted for you.


Task A. Determine the extent of damages from earth-
quakes.


There are a number of factors that determine a building’s perfor-
mance in an earthquake. Mostly these have to do with the structural
system, but things like height, the design of the first story, and
building materials are also factors. In assessing the physical vulner-
ability of structures, the most important factor is how fragile they
are. Fragility is the tendency of something to deform or break when
it is subjected to stress. The more fragile something is, the more
vulnerable it is. For example, most communities have some build-
ings that are constructed of unreinforced masonry. These buildings
are often made of brick or stone and lack steel reinforcing to resist
the effects of earthquakes.


When the earth is still, most of the forces on the walls of a masonry
building are compressive, but in an earthquake, tension is intro-
duced into structures from side-to-side movements such as swaying.
Brick and stone are good at resisting compression or crushing, but
are poor in resisting the effects of tension, which occurs when a
building is being pulled apart. Unreinforced masonry buildings have
little resistance to this kind of force, and often collapse under
relatively light ground shaking.


1. Calculate losses to structures due to earthquakes.


The tables on the following pages provide a simplified indication of
the damages to different kinds of buildings at various PGA values.
For each building in your inventory, find the type of building you
are assessing on the correct table and match the PGA value with the
seismic design level (discussed in Step 3) to determine the estimated
percent structural damage.


For example, if you are assessing a wood-framed single-family home
constructed to high seismic building codes, in a 0.5 g PGA zone, you
would estimate the structure to sustain 10 percent damage in an
earthquake. However, the same structure built prior to any seismic
building codes would sustain 32 percent structural damage.


2. Calculate the losses to contents due to earthquakes.


Building contents are often vulnerable to damage during an earth-
quake. Your risk assessment should estimate the likely value of
contents within buildings that are similar, such as residences. You


Vulnerability of Contents
Building contents are also vulnerable to
damage during an earthquake. Contents
are most often damaged by falling, so an
assessment will gauge not only if con-
tents will fall under certain shaking con-
ditions, but also whether they will break if
they do fall. Remember, a full-blown risk
assessment might include visits to many
unique buildings in community, but for or-
dinary buildings such as resi-
dences, the vulnerability of
contents will be quite similar
from place to place.


Earthquakes


(continued on page 4-23)
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AGP
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**)%(oitaRegamaDgnidliuB


noitcurtsnoCemarFdooW yrnosaMdecrofnieR decrofniernU
yrnosaM


*hgiH *etaredoM *woL *edocerP *hgiH *etaredoM *woL *edocerP *woL *edocerP


55.0 6.11 1.61 6.03 8.63 5.11 7.72 9.34 1.35 0.54 6.55


05.0 2.01 0.41 0.62 7.13 6.9 8.22 6.63 1.64 5.83 8.64


54.0 7.8 6.11 1.12 1.72 3.8 7.91 7.13 8.04 0.43 2.14


04.0 1.6 6.7 1.31 7.61 1.6 1.21 6.81 1.52 8.22 1.82


53.0 4.4 3.6 1.01 8.21 9.4 8.8 2.51 8.02 9.81 8.32


03.0 9.2 9.3 2.7 4.9 5.3 1.6 4.11 3.61 4.51 7.91


52.0 3.2 2.3 6.4 1.6 4.2 9.3 7.8 4.21 2.01 9.41


02.0 3.1 7.1 8.2 3.3 3.1 5.2 1.6 0.9 5.6 4.9


51.0 7.0 0.1 3.1 8.1 4.0 5.1 4.2 1.4 0.3 3.4


01.0 3.0 4.0 6.0 7.0 3.0 5.0 8.0 1.1 3.1 0.2


70.0 1.0 2.0 3.0 4.0 1.0 2.0 4.0 5.0 6.0 0.1


50.0 0.0 0.0 1.0 1.0 0.0 1.0 1.0 2.0 2.0 5.0


30.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.0 2.0
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*hgiH *etaredoM *woL *edocerP *hgiH *etaredoM *woL *edocerP *woL *edocerP


55.0 04 97 591 382 16 642 034 245 954 945


05.0 13 96 951 142 15 891 563 484 993 005


54.0 32 15 911 102 44 961 813 934 653 754


04.0 41 72 86 111 42 59 481 672 832 623


53.0 9 32 74 08 81 76 351 632 102 182


03.0 4 01 03 55 41 64 711 981 161 932


52.0 3 8 71 43 9 62 19 051 401 581


02.0 2 3 9 51 4 61 85 601 46 411


51.0 1 2 3 8 1 8 42 15 62 94


01.0 0 1 1 3 1 2 7 41 01 72


70.0 0 0 1 1 0 1 2 7 6 21


50.0 0 0 0 1 0 0 1 1 1 7


30.0 0 0 0 0 0 0 0 1 1 1
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noitcurtsnoCemarFdooW yrnosaMdecrofnieR decrofniernU
yrnosaM


*hgiH *etaredoM *woL *edocerP *hgiH *etaredoM *woL *edocerP *woL *edocerP


55.0 7.11 0.51 5.52 2.03 2.21 5.42 4.63 4.34 9.73 7.34


05.0 2.01 2.31 2.22 5.62 2.01 4.02 3.03 7.73 6.23 4.83


54.0 9.8 1.11 6.81 0.22 9.8 8.71 4.62 1.33 8.82 1.43


04.0 6.6 1.8 5.21 6.21 9.6 4.11 1.61 9.02 8.91 7.32


53.0 8.4 7.6 7.9 0.01 5.5 6.8 1.31 3.71 4.61 0.02


03.0 3.3 2.4 3.7 6.7 0.4 0.6 9.9 4.31 5.31 5.61


52.0 5.2 5.3 9.4 1.5 7.2 0.4 6.7 2.01 1.9 6.21


02.0 5.1 9.1 0.3 2.3 5.1 6.2 4.5 9.6 5.5 5.7


51.0 7.0 1.1 5.1 6.1 5.0 6.1 3.2 4.3 9.2 5.3


01.0 3.0 4.0 5.0 6.0 3.0 5.0 8.0 0.1 2.1 7.1


70.0 1.0 2.0 3.0 3.0 1.0 2.0 4.0 5.0 6.0 8.0


50.0 0.0 0.0 1.0 1.0 0.0 1.0 1.0 2.0 2.0 3.0


30.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.0


AGP
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noitcurtsnoCemarFdooW yrnosaMdecrofnieR decrofniernU
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*hgiH *etaredoM *woL *edocerP *hgiH *etaredoM *woL *edocerP *woL *edocerP


55.0 54 18 502 413 47 123 505 027 806 037


05.0 53 27 961 272 16 752 624 246 725 366


54.0 52 75 031 812 35 912 963 285 074 606


04.0 41 03 57 521 82 121 512 363 213 504


53.0 01 62 15 29 12 48 771 903 262 153


03.0 4 01 33 36 61 75 531 742 902 892


52.0 3 9 91 93 01 13 401 591 331 032


02.0 2 3 01 61 4 91 27 921 67 741


51.0 1 2 3 9 1 9 82 95 23 56


01.0 0 1 1 3 1 2 8 61 21 23


70.0 0 0 1 1 0 1 2 8 7 31


50.0 0 0 0 1 0 0 1 1 1 7


30.0 0 0 0 0 0 0 0 0 0 1


levelngisedcimsieslarenegehtotreferedocerPdnawoL,etaredoM,hgiH*


eulaVtnemecalpeR/tsoCriapeR=oitaRegamaDgnidliuB**


SUZAH:ecruoS







4-19Version 1.0    August 2001


estimate losses 4


selbaTnoitamitsEssoLgnidliuBeciffOlanoisseforPekauqhtraE


AGP
)g(


**)%(oitaRegamaDgnidliuB


noitcurtsnoCllaWetercnoC )decarB(emarFleetS


*hgiH *etaredoM *woL *edocerP *hgiH *etaredoM *woL *edocerP


55.0 0.41 7.32 0.73 7.34 5.41 6.81 2.13 3.83


05.0 0.21 0.02 0.13 1.93 1.21 2.51 0.52 1.23


54.0 9.9 2.71 2.72 2.43 5.01 3.31 8.02 6.72


04.0 2.7 4.11 5.61 0.22 9.7 1.9 1.31 5.71


53.0 4.5 4.9 5.31 4.81 5.6 3.7 0.01 6.31


03.0 2.4 2.7 0.01 2.41 7.4 4.5 5.7 1.01


52.0 0.3 7.4 8.7 0.11 7.3 0.4 3.5 4.7


02.0 0.2 9.2 6.5 1.8 5.2 9.2 7.3 2.5


51.0 0.1 8.1 2.3 4.5 5.1 7.1 4.2 2.3


01.0 4.0 6.0 0.1 5.1 5.0 7.0 9.0 3.1


70.0 2.0 3.0 4.0 6.0 2.0 3.0 4.0 5.0


50.0 0.0 1.0 2.0 2.0 0.0 1.0 2.0 2.0


30.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0


AGP
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pu-tliTetercnoCtsaCerP gnidliuBlateMthgiL


*hgiH *etaredoM *woL *edocerP *hgiH *etaredoM *woL *edocerP


55.0 41 44 78 011 61 23 37 99


05.0 21 53 37 99 31 62 75 58


54.0 9 03 46 98 01 22 74 47


04.0 5 71 53 55 7 21 52 34


53.0 4 41 92 64 5 9 81 33


03.0 3 01 12 63 3 7 31 52


52.0 2 6 61 82 3 4 8 71


02.0 1 3 11 12 2 3 5 11


51.0 1 2 6 41 1 1 3 7


01.0 0 0 1 3 0 0 1 2


70.0 0 0 0 1 0 0 0 1


50.0 0 0 0 0 0 0 0 0


30.0 0 0 0 0 0 0 0 0
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*hgiH *etaredoM *woL *edocerP *hgiH *etaredoM *woL *edocerP *woL *edocerP


55.0 2.41 0.91 3.33 6.14 9.11 0.52 7.73 4.54 0.04 2.64


05.0 8.11 5.51 7.62 0.53 0.01 9.02 6.13 9.93 8.43 3.14


54.0 1.01 5.31 1.22 2.03 8.8 2.81 7.72 4.53 9.03 1.73


04.0 5.7 1.9 6.31 0.91 7.6 6.11 0.71 8.22 5.12 4.62


53.0 1.6 2.7 4.01 8.41 3.5 7.8 0.41 1.91 9.71 5.22


03.0 4.4 4.5 7.7 0.11 9.3 1.6 6.01 0.51 7.41 9.81


52.0 5.3 9.3 4.5 0.8 6.2 1.4 3.8 7.11 9.9 5.41


02.0 4.2 8.2 8.3 6.5 5.1 7.2 9.5 3.8 1.6 7.8


51.0 4.1 6.1 4.2 5.3 5.0 5.1 6.2 2.4 1.3 3.4


01.0 5.0 6.0 9.0 4.1 3.0 5.0 9.0 2.1 3.1 1.2


70.0 2.0 3.0 4.0 5.0 1.0 2.0 4.0 6.0 7.0 0.1


50.0 0.0 1.0 2.0 2.0 0.0 1.0 1.0 2.0 2.0 5.0


30.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.0 1.0
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*hgiH *etaredoM *woL *edocerP *hgiH *etaredoM *woL *edocerP *woL *edocerP


55.0 71 43 67 201 21 15 88 011 49 511


05.0 41 82 16 88 01 14 67 99 28 401


54.0 11 32 94 77 9 63 66 09 37 39


04.0 7 31 72 54 5 02 83 75 94 76


53.0 5 01 91 53 4 41 23 94 14 85


03.0 3 8 41 62 3 9 52 93 33 94


52.0 2 4 9 81 2 5 91 13 12 83


02.0 2 3 6 21 1 3 21 22 41 42


51.0 1 1 3 7 0 2 5 01 6 21


01.0 0 0 1 2 0 0 1 3 2 6


70.0 0 0 0 0 0 0 0 1 1 2


50.0 0 0 0 0 0 0 0 0 0 1


30.0 0 0 0 0 0 0 0 0 0 0
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*hgiH *etaredoM *woL *edocerP *hgiH *etaredoM *woL *edocerP


55.0 9.51 8.62 9.23 8.53 5.52 8.33 3.05 0.65


05.0 1.41 5.32 6.92 0.33 8.12 1.92 5.44 7.15


54.0 2.21 1.12 5.62 0.03 2.81 5.52 0.04 7.74


04.0 4.9 8.41 9.81 1.22 5.21 9.61 3.62 6.23


53.0 9.7 8.11 2.61 4.91 8.9 2.41 9.12 3.82


03.0 8.5 5.8 5.31 4.61 4.7 4.11 5.71 3.32


52.0 2.4 1.6 9.01 7.31 6.5 1.9 6.31 0.91


02.0 6.2 1.4 3.8 8.01 8.3 4.5 3.01 8.41


51.0 5.1 2.2 3.4 7.6 1.2 1.3 1.7 4.01


01.0 6.0 0.1 7.1 4.2 9.0 4.1 7.2 2.5


70.0 2.0 4.0 5.0 6.0 4.0 7.0 0.1 6.1


50.0 1.0 1.0 2.0 5.0 1.0 2.0 3.0 6.0


30.0 0.0 0.0 1.0 1.0 0.0 1.0 1.0 2.0
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pu-tliTetercnoCtsaCerP gnidliuBlateMthgiL


*hgiH *etaredoM *woL *edocerP *hgiH *etaredoM *woL *edocerP


55.0 72 96 201 021 25 87 711 231


05.0 32 06 09 111 44 86 701 521


54.0 02 45 18 301 73 06 79 811


04.0 41 53 35 27 42 04 56 38


53.0 11 62 54 36 81 43 65 57


03.0 8 81 73 45 41 82 54 46


52.0 5 21 03 54 01 22 63 45


02.0 4 8 22 63 6 31 82 34


51.0 2 4 11 12 4 7 02 23


01.0 1 2 4 7 2 3 8 71


70.0 0 1 1 2 1 2 3 6


50.0 0 0 0 1 0 0 1 2


30.0 0 0 0 0 0 0 0 0
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55.0 7.51 4.12 0.42 9.52


05.0 1.41 9.81 6.12 7.32


54.0 3.21 9.61 9.81 0.12


04.0 0.01 4.21 4.41 3.61


53.0 5.8 3.01 4.21 2.41


03.0 1.6 7.7 1.01 8.11


52.0 3.4 5.5 0.8 6.9


02.0 6.2 9.3 0.6 4.7


51.0 5.1 1.2 3.3 7.4


01.0 5.0 8.0 4.1 8.1


70.0 1.0 4.0 4.0 5.0


50.0 1.0 1.0 2.0 3.0


30.0 0.0 0.0 1.0 1.0
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55.0 62 56 99 811


05.0 22 65 78 901


54.0 91 15 87 101


04.0 31 33 15 96


53.0 11 52 34 06


03.0 7 71 53 15


52.0 5 11 82 34


02.0 4 7 12 43


51.0 2 3 01 91


01.0 1 2 4 6


70.0 0 1 1 2


50.0 0 0 0 2


30.0 0 0 0 0
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might also want to conduct site visits of buildings with unique or
especially valuable community assets.


Contents loss estimation tables are not currently available for
earthquake damage. Your estimated contents loss should be based
on the replacement value of the contents, the potential of the
contents to break or fall and the estimated percent structural
damage. As a rule, the percent contents damage will usually be one
half of the percent structural damage.


For example, if you were assessing a residential building with an
estimated 40 percent building damage, you would estimate that the
contents damage would be 20 percent of the building’s replacement
value.


3. Calculate the losses to building use and function due to earthquakes.


In this step you will assess community or state vulnerability in terms
of loss of function. In this area, vulnerability is directly related to
how long a function will be interrupted due to an earthquake. You
will estimate how long particular functions in the community will be
interrupted because of an earthquake.


Building loss of function times (in days) are presented in the tables
on the preceding pages. These times represent estimates of the
average time for actual cleanup and repair, or reconstruction. These
estimates should be extended to account for delays in decision-
making, financing, inspection etc., as necessary. For each building
in your inventory, find the type of structure you are assessing on the
correct table and match the PGA value with the seismic design level
to determine the estimated loss of function (in days).


For example, if you were assessing a wood-framed single-family
home constructed to high seismic building codes, subject to 0.5 g
PGA, you would estimate 31 days of lost function. However the same
structure built prior to any seismic building codes would sustain 241
days of lost function.


Estimating the contents losses due to earth-
quakes can be a difficult process and in many cases may be counter
intuitive to non-technical users. For example, buildings designed under
high seismic building codes may actually have a higher proportion of
content damage than older/weaker buildings, because they are designed
to sway and absorb the motion of the ground movements.


Earthquake contents damage ratios are generally around half of the building’s dam-
age ratios. This relative proportion is slightly higher for structures built using higher
seismic design codes and decreases for buildings constructed under low seismic
design codes, although these differences are not major. HAZUS will give you more
accurate estimates of potential contents damage from earthquakes.


For earthquake haz-
ards, HAZUS provides us-
ers with estimates of:


� Physical damage to build-
ings and critical facilities;


� Direct and indirect eco-
nomic losses;


� Repair and replacement
losses; and


� Social impacts.


(continued from page 4-16)
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4. Calculate human losses due to earthquakes.


While direct deaths and injuries from an earthquake are unlikely,
they can occur as an indirect result when structures collapse. Evalu-
ate your current and previous seismic building codes to determine
the number of people living in buildings constructed before the
seismic building code was adopted, or in buildings located in densely
populated areas.


____


Go to the next hazard on your list to
estimate losses


or if you are finished with all your assessments


Go to the afterword


____
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Task A. Determine the extent of damage from tsunamis.


In assessing physical vulnerability, the most important factor is the
extent to which structures get damaged when they are exposed to
tsunamis. Structures located in coastal areas with known offshore
faults are at the greatest risk of damage from tsunamis.


1. Calculate losses to structures due to tsunamis.


Since there are not any standard loss estimation models and tables
for tsunamis, your estimated structure vulnerability will be based on
the proximity of the structure to the shoreline, and/or past occur-
rences of tsunamis.


If you hired a geologist or other expert to create your community’s
tsunami hazard map, he or she may also be able to estimate the
potential damage for you.


2. Calculate losses to contents due to tsunamis.


Again, there are not any standard loss estimation models and tables
for contents damage from tsunamis. Your estimated contents loss
should be based on the structural damage you just determined.


3. Calculate losses to structure use and function due to tsunamis.


Vulnerability is directly related to how long a function will be
interrupted due to a tsunami. Since there are not any standard
displacement time or functional downtime tables for tsunamis, such
as there are for floods, you must estimate how long particular
functions will be interrupted because of a tsunami hazard event. Go
to page 4-4, “Estimate the losses to structure use and function” to
find specific advice on how to assess the displacement time and
functional downtime.


4. Calculate human losses due to tsunamis.


In the event that an area is subject to tsunamis, it is possible that
deaths can occur. You may need to rely on statistics from past
tsunamis in your area to determine the vulnerability of the popula-
tion to tsunamis.


The state should fo-
cus on areas where tsuna-
mis may inundate major
transportation routes, and
state-owned facilities, or im-


pact facilities that would have statewide
effects, such as airports, ports, and criti-
cal facilities that serve large areas.


As a rule of thumb,
use the vulnerability assump-
tions and figures that you will
use for the flood component
of coastal storms and in-
crease them if necessary.


Tsunamis
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____


Go to the next hazard on your list to
estimate losses


or if you are finished with all your assessments,


Go to the afterword
____
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Task A. Determine the extent of damage from torna-
does.


In assessing vulnerability, the most important factor is how likely
structures are to fail when they are subjected to wind loads that
exceed their design or to flying debris that penetrates the building.
Structural damages from tornadoes are a function of the building’s
location relative to the tornado vortex, which cannot be predicted
or mapped. In general, building damages can range from cosmetic
to complete structural failure, depending on wind speed and loca-
tion of the building with respect to the tornado path. Only a
qualified architect or structural engineer can do more than the
most rudimentary analysis of a building’s capacity to resist the
effects of tornadoes.


1. Calculate losses to structures due to tornadoes.


Since there are not any standard loss estimation models and tables
for tornadoes, your estimated structure vulnerability will be based
on past occurrences of tornadoes and the design wind speed you
determined in Step 2.


2. Calculate losses to contents due to tornadoes.


Again, there are not any standard loss estimation models and tables
for content damage from tornadoes. Your estimated content losses
should be based on the amount of damage to the structures.


3. Calculate losses to structure use and function due to tornadoes.


Vulnerability is directly related to how long a function will be
interrupted due to a tornado. Since there are not any standard
displacement time or functional downtime tables for tornadoes, you
will estimate how long particular functions will be interrupted
because of a tornado hazard event. Go to page 4-4, “Estimate the
losses to structure use and function“ to find specific advice on how
to assess the displacement time and functional downtime.


4. Calculate human losses due to tornadoes.


The safest place for people during a tornado is in a safe-room or
storm shelter designed to specific performance criteria. Communi-
ties should assess the number, location, capacity, and strength of
shelters throughout the community to ensure they are able to house
residents and withstand the design wind speed. This is primarily the
responsibility of the emergency manager.


The state should fo-
cus on state buildings and
facilities that, if damaged or
destroyed by a tornado,
would have statewide effects,


such as critical facilities, transportation
terminals, and state government build-
ings.


Tornadoes
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____


Go to the next hazard on your list to
estimate losses


or if you are finished with all your assessments,


Go to the afterword


____
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Task A. Determine the extent of damage from coastal
storms.


There are numerous factors to consider when assessing the vulner-
ability of buildings in coastal storms. Physical vulnerability refers to
a building’s capacity to withstand:


� high-velocity storm surge flooding,
� erosion or scour, and
� strong winds


For example, the end walls of homes with gabled roofs receive
much of the force of winds, and if trusses are not properly braced,
roofs can fail. However, only a qualified architect or structural
engineer can do more than the most rudimentary analysis of a
building’s structural integrity, so for the purposes of this loss esti-
mate, use common sense strategies for determining a building’s
capacity to withstand wind and water.


1. Calculate losses to structures due to coastal storms.


In assessing physical vulnerability,
the most important factor is the
extent to which structures get
damaged when they are exposed
to water, erosion/scour, high
velocity wind, and debris impact.


Flood Damage. The V Zone Flood
Building Loss Estimation Table
shown at right is an example of
the extent of damage from various
flood depths in coastal V zones on
different kinds of buildings. This
table is from the FEMA Benefit-
Cost Analysis software and has
been compiled based on coastal
damage in the United States. This
table may need to be adjusted for
extenuating circumstances. The V
zone is usually only the first two or
three blocks of homes closest to
the flooding source. You will also
need to assess the vulnerability for
structures in coastal A zones as


Coastal Storms
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well. Use the tables beginning on
page 4-13 as the basis to assess the
coastal A zones. You may wish to
increase the figures slightly to
account for greater velocities in
coastal A zones than in riverine A
zones.


� Estimate depth of flooding:
Using the information you
gathered previously, estimate
the flood depth at the loca-
tion you are assessing by
subtracting the lowest floor
elevation from the flood
elevation, as shown in the
illustration.


� Determine percent structural damage: Using the V Zone
Flood Building Loss Estimation Table, find the type of
building you’re assessing, match it with the estimated flood
depth, and determine the expected damage to that particu-
lar building. For example, a building 4 feet below the base
flood, without any obstructions under the lowest floor, would
be estimated to have 58 percent structural damage. But a
structure with obstructions below the base flood elevation
would result in 61 percent structural damage.


Erosion Damage. Unfortunately, current standard loss estimation
models and tables for erosion damages are not available. As a result,
you may wish to simplify your consideration of structure damage so
that buildings are assumed to be either undamaged or severely
damaged due to erosion. Although slight or moderate damage can
occur due to erosion, the likelihood of this level of damage is
considered small. Your estimated structure loss from erosion should
be based on past experience, the location of the structure within
the hazard area, rate of erosion, and the structure replacement
value.


Wind Damage. There are currently no standard loss estimation
models or tables for wind damage. You should consult with your
building official to help determine the amount of damage to be
expected to your community’s assets as a result of the design wind
speed you determined in Step 2.


2. Calculate losses to contents due to coastal storms.


Building contents are often vulnerable to damage by wind and
water during a coastal storm; therefore, your assessment should take
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into account the fact that contents
on lower levels of buildings may
receive water damage, while those
on upper floors may receive wind
damage. Your risk assessment should
estimate the likely value of contents
within buildings that are similar,
such as residences. You also may
want to conduct site visits to build-
ings with unique or especially
valuable community assets.


Flood Damage. Using the depth of
flooding determined previously,
find the type of structure you’re
assessing on the V Zone Flood
Contents Loss Estimation Table,
match it with the estimated depth
of flooding for that area of your
community, and determine the
percent contents damage.


Since the contents damage chart
has been established over many
coastal flood events, the values are
for generic contents. If you know
that a particular structure would
endure an extraordinary amount of
contents damage, you should
increase this value. You should also
increase the amount of contents
damage if a residence located in
the floodplain is known to contain
valuable items or if you know an
area is prone to excessively muddy
water or contamination.


Erosion Damage. Again, there are
no standard loss estimation models
and tables for contents damage
from erosion.


Your estimated contents loss should
be based on the structural damage
from erosion, location of the
structure within the hazard area,
and rate of erosion.
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States should remem-
ber to include the contents
from state owned facilities
that are located in the coastal
floodplain, including vehicles
and equipment.


Wind Damage. There are currently no standard loss estimation
models and tables for contents damage from coastal storm winds.
You should base your estimates on the structural damage from wind,
and the location of the building within the hazard area.


3. Calculate losses to structure use and function due to coastal storms.


In this step you will assess community or state vulnerability in terms
of loss of function. In this area, vulnerability is directly related to
how long a function will be interrupted due to a coastal storm, so
you will estimate how long particular functions in the community
will be interrupted. Depending on the severity of the coastal storm
and the amount of damage a building or other structure is likely to
sustain, it is possible the function could be completely eliminated.


The tables on the previous pages provide a simplified indication of
functional downtime and displacement time for structures due to
various depths of flooding.


Functional Downtime: Using the depth of flooding determined
earlier, find the type of building you’re assessing on the V Zone
Flood Functional Downtime Table, match it with the estimated
depth of flooding for that area of your community, and determine
the function downtime.
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For example, a building that had 4 feet of flooding is estimated to
result in 30 days of downtime before business can resume in another
location.


Displacement Time: Using the depth of flooding determined earlier,
find the type of building you’re assessing on the V Zone Flood
Displacement Time Table, match it with the estimated depth of
flooding for that area of your community, and determine the
displacement time.


For example, a building that had 4 feet of flooding is estimated to
result in 365 days of displacement time.


4. Calculate human losses due to coastal storms.


Increased development in coastal areas has placed a high number of
people at risk of hurricanes and coastal storms. Fortunately, most
hurricanes and other coastal hazards are predictable and take a
number of days to develop, which allows adequate warning time.
However, deaths still can occur, especially when evacuation orders
are ignored.


____


Go to the next hazard on your list to
estimate losses


or if you are finished with all your assessments


Go to the afterword


____
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Task A. Determine the extent of damage from land-
slides.


In assessing physical vulnerability, the most important factor is the
extent to which structures get damaged when they are exposed to
landslides. Structures located close to dangerous topographic fea-
tures such as the tops or bases of slopes or in valleys are at a greater
risk of damage from landslides.


1. Calculate losses to structures due to landslides.


Unfortunately, current standard loss estimation models and tables
only tabulate damages for landslides resulting from earthquakes.
(See the earthquakes resource list in Appendix B or HAZUS for
more information.) Your estimated structure loss should therefore
be based on the location of the structure within the hazard area
and past occurrences of landslides. If you hired a geologist or other
expert to create your community’s landslide hazard map, he or she
may also be able to estimate the potential damage for you. If not,
assessing vulnerability to structures can be simplified so that they are
assumed to be either undamaged or severely damaged due to
landslides. Although slight or moderate damage can occur due to
landslides, the likelihood of this level of damage is considered small.
You may wish to consult with your building official to help estimate
structural damage.


2. Calculate losses to contents due to landslides.


Again, there are no standard loss estimation models and tables for
content damage from landslides.


Your estimated contents loss should be based on the location of the
structure and its contents within the hazard area and past occur-
rences of landslides.


3. Calculate losses to structure use and function due to landslides.


Vulnerability is directly related to how long a function will be
interrupted due to a landslide. Since there are not any standard
displacement time or functional downtime tables for landslides, you
will estimate how long particular functions in the community will be
interrupted because of a particular level of damage. Go to page 4-4,
“Estimate the losses to structure use and function,” to find specific
advice on how to assess the displacement time and functional
downtime.


The state should fo-
cus on landslides that will
block major transportation
routes, bury state-owned fa-
cilities, or impact facilities that
would have statewide effects, such as
airports, ports, and critical facilities that
serve large areas.


The acceleration re-
quired to initiate slope move-
ment is a complex function of
slope geology, steepness,
groundwater conditions, type
of landslide, and history of previous slope
performance. A generally accepted re-
lationship or simplified methodology for
estimating slope movements has not
been developed yet.


Landslides
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4. Calculate human losses due to landslides.


In the event that an area is subject to earthquakes, rapid snowmelt,
or mudflows, or where there are insufficient warning systems, it is
possible that deaths can occur, especially if roads are damaged. You
may need to rely on statistics from past landslides in your area to
determine the vulnerability of the population to landslides.


____


Go to the next hazard on your list to
estimate losses


or if you are finished with all your assessments


Go to the afterword


____
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Task A. Determine the extent of damage from wildfires.


In assessing physical vulnerability, the most important factor is the
extent to which structures get damaged when they are exposed to
fire and heat. Structures located near the urban-wildland interface
area are at the greatest risk of damage from wildfires.


1. Calculate losses to structures due to wildfires.


Current standard loss estimation tables do not exist for wildfires.
You may wish to contact your local fire department to help estimate
structural vulnerability.


2. Calculate losses to contents due to wildfires.


There are not any standard loss estimation models and tables for
contents damage. Assumptions about damage to contents should be
increased for contents that are sensitive to heat such as electronics,
and contents that would be damaged as a result of the fire suppres-
sion efforts (i.e., water damage) such as books or paper files.


3. Calculate losses to structure use and function due to wildfires.


Vulnerability is directly related to how long a function will be
interrupted due to a wildfire. Since there are no standard displace-
ment time or functional downtime tables for wildfires, you will need
to estimate how long particular functions will be interrupted be-
cause of a wildfire hazard event. Go to page 4-4, “Estimate the losses
to structure use and function,” to find specific advice on how to
assess the displacement time and functional downtime.


4. Calculate human losses due to wildfires.


Most wildfire related deaths occur as the result of fire suppression
activities. However, if roads are damaged or there is insufficient
warning time, other injuries and deaths can occur. Since there are
no death or injury curves for wildfires, estimate the number of
injuries or deaths based on past wildfire events.


____


Go to the next hazard on your list to
estimate losses


or if you are finished with all your assessments


Go to the afterword
____


States should focus
on state buildings and facili-
ties that, if damaged or de-
stroyed by wildfires, would
have statewide effects. Con-
tact your state forester or the U.S. For-
est Service (see Appendix B).


Use the Wildfire Haz-
ard Rating Form on
page 4-37 to calculate the
hazard to subdivisions within
the community. You may also
wish to use it to evaluate all areas near
the urban wildland interface. Contact your
local fire department or engineer for as-
sistance with this form.


Wildfires
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Wildfire Hazard Rating Form
-Subdivision-


Name of Subdivision __________________________________________________ Date __________________


County ________________ Size (Acres) ______________________________ #Lots ______________________


Rating _________________ Comments _________________________________________________________


C. Topography Points
1. Predominant Slope


8% or less ....................................... 1 __________
More than 8%, but less than 20%... 4 __________
20% or more, but less than 30% .... 7 __________
30% or more ................................... 10 _________


D. Roofing Material
Class A Rated ................................. 1 __________
Class B Rated ................................. 3 __________
Class C Rated ................................ 5 __________
Non-Rated....................................... 10 _________


E. Fire Protection – Water Source
500 GPM Hydrant within 1,000 feet ...... 1 __________
Hydrant farther than 1,000 feet or draft
site ........................................................ 2 __________
Water source within 20 minutes or
less, round trip ...................................... 5 __________
Water source farther than 20 minutes,
and but less than 45 minutes round trip 7 __________
Water source farther than 45 minutes
round trip ............................................... 10 _________


F. Existing Building Construction
Materials
Noncombustible siding/deck ................. 1 __________
Noncombustible siding/combustible
deck ...................................................... 5 __________
Combustible siding and deck ................ 10 _________


G. Utilities
All underground utilities ......................... 1 __________
One underground, one above ground .... 3 __________
All above ground ................................... 5 __________


TOTAL FOR SUBDIVISION ___________
___________________________________________


RATING SCALE:
MODERATE HAZARD 40-59
HIGH HAZARD 60-74
EXTREME HAZARDS 75+


A. Subdivision Design Points
1. Ingress/Egress


Two or more primary roads ............ 1 __________
One Road ........................................ 3 __________
One-way in, one-way out ................ 5 __________


2. Width of Primary Road ......................
20 feet or more ............................... 1 __________
20 feet or less ................................. 3 __________


3. Accessibility ......................................
Road Grade 5% or less .................. 1 __________
Road Grade 5% or more ................. 3 __________


4. Secondary Road Terminus: ...............
Loop roads, cul-de-sacs with
outside turning radius of 45 feet
or greater ........................................ 1 __________
Cul-de-sac turnaround radius
is less than 45 feet ......................... 2 __________
Dead-end roads 200 feet or less
in length .......................................... 3 __________
Dead-end roads greater than
200 feet in length ............................ 5 __________


5. Average lot size
10 acres or larger ........................... 1 __________
Larger than 1 acre, but less than
10 acres .......................................... 3 __________
1 acre or less .................................. 5 __________


6. Street signs
Present ........................................... 1 __________
Not present ..................................... 5 __________


B. Vegetation
1. Fuel Types


Light ................................................ 1 __________
Medium ........................................... 5 __________
Heavy ............................................. 10 _________


2. Defensible Space
70% or more of site ........................ 1 __________
30% or more, but less than 70% .... 3 __________
Less than 30% of site ..................... 5 __________


Source: Urban Wildland Interface Code, 2000


Click to proceed to
Afterword


Return to
Table of Contents
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afterword


As detailed in the Foreword,
the Natural Hazard Mitigation Planning
process consists of four basic phases.


You have completed your loss estimate.
Now what?


Your loss estimate is the foundation upon which you will
develop a state or local mitigation plan. With it, you should be


able to identify what areas of your community or state are suscep-
tible to each hazard, where the highest losses would occur, how
much a hazard may cost were it to occur, and how the lives and
quality of life in your community or state might be affected in the
aftermath of a disaster. You also now have a factual basis for devel-
oping a mitigation strategy for your community or state. This will be
important data necessary to support future mitigation decisions.


It is therefore important to compile the results of your work into a
written report. This report should be presented to citizens and
elected officials. The State Hazard Mitigation Officer should be
aware of the completion of your loss estimate because the State
may want to use it as part of its statewide risk assessment.


The results of your risk assessment will likely draw interest from a
wide range of sectors in the community or state. Business owners
and residents will want to know what the results of the risk assess-
ment mean for them and what to do next. You have an opportunity
to use the results of the risk assessment as a tool to galvanize the
community and to secure interest and support for the remainder
of the hazard mitigation planning process. The risk assessment can
be an effective tool for public education, disaster response and
recovery, and economic development. For example, you can use
the results of the risk assessment to:


� Promote flood insurance by targeting at-risk properties;


� Support a public hazard awareness initiative;


� Encourage elected officials to approve and implement a
hazard mitigation plan;


� Support economic development decisions by allowing
hazards to be mitigated when new development takes
place; and


The next how-to in the series, Develop
a Mitigation Plan, will directly build on
the work you have just completed.
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� Reduce costs spent on disaster response and recovery
through pre-identification of at-risk populations or
areas, and implementation of mitigation initiatives.


By gathering information from a variety of state and local re-
sources, you have begun to forge relations within your community
and state that will continue to be nurtured throughout the plan-
ning process.


In the next phase of the Natural Hazard Mitigation Planning
Process, Develop a Mitigation Plan, you will find solutions to address
the potential impacts of natural hazards in your community or
state by developing a strategy to reduce the effects of the hazards.
The mitigation strategy will be based on the risk assessment you
just completed in the second phase of the Natural Hazard Mitiga-
tion Planning process and will provide a comprehensive strategy to
address the mitigation priorities within your community or state.


Click to proceed to
Appendix A


Return to
Table of Contents
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appendix a


glossary
Acceleration


Asset


Base Flood


Base Flood Elevation (BFE)


Bedrock


Building


Coastal High Hazard Area


Coastal Zones


Community Rating System
(CRS)


Computer-Aided Design And
Drafting (CADD)


Contour


The rate of change of velocity with respect to time. Acceleration due to gravity
at the earth's surface is 9.8 meters per second squared. That means that every
second that something falls toward the surface of earth its velocity increases
by 9.8 meters per second.


Any manmade or natural feature that has value, including, but not limited to
people; buildings; infrastructure like bridges, roads, and sewer and water
systems; lifelines like electricity and communication resources; or environ-
mental, cultural, or recreational features like parks, dunes, wetlands, or
landmarks.


Flood that has a 1 percent probability of being equaled or exceeded in any
given year. Also known as the 100-year flood.


Elevation of the base flood in relation to a specified datum, such as the
National Geodetic Vertical Datum of 1929. The Base Flood Elevation is used
as the standard for the National Flood Insurance Program.


The solid rock that underlies loose material, such as soil, sand, clay, or gravel.


A structure that is walled and roofed, principally above ground and perma-
nently affixed to a site. The term includes a manufactured home on a perma-
nent foundation on which the wheels and axles carry no weight.


Area, usually along an open coast, bay, or inlet, that is subject to inundation
by storm surge and, in some instances, wave action caused by storms or
seismic sources.


The area along the shore where the ocean meets the land as the surface of
the land rises above the ocean. This land/water interface includes barrier
islands, estuaries, beaches, coastal wetlands, and land areas having direct
drainage to the ocean.


An NFIP program that provides incentives for NFIP communities to complete
activities that reduce flood hazard risk. When the community completes
specified activities, the insurance premiums of policyholders in these commu-
nities are reduced.


A computerized system enabling quick and accurate electronic 2-D and 3-D
drawings, topographic mapping, site plans, and profile/cross-section draw-
ings.


A line of equal ground elevation on a topographic (contour) map.
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Critical Facility


Debris


Digitize


Displacement Time


Duration


Earthquake


Erosion


Erosion Hazard Area


Essential Facility


Extent


Extratropical Cyclone


Fault


Federal Emergency Management
Agency (FEMA)


Facilities that are critical to the health and welfare of the population
and that are especially important following hazard events. Critical
facilities include, but are not limited to, shelters, police and fire stations,
and hospitals.


The scattered remains of assets broken or destroyed in a hazard event.
Debris caused by a wind or water hazard event can cause additional
damage to other assets.


To convert electronically points, lines, and area boundaries shown on
maps into x, y coordinates (e.g., latitude and longitude, universal
transverse mercator (UTM), or table coordinates) for use in computer
applications.


The average time (in days) which the building's occupants typically must
operate from a temporary location while repairs are made to the original
building due to damages resulting from a hazard event.


How long a hazard event lasts.


A sudden motion or trembling that is caused by a release of strain
accumulated within or along the edge of earth's tectonic plates.


Wearing away of the land surface by detachment and movement of soil
and rock fragments, during a flood or storm or over a period of years,
through the action of wind, water, or other geologic processes.


Area anticipated to be lost to shoreline retreat over a given period of
time. The projected inland extent of the area is measured by multiplying
the average annual long-term recession rate by the number of years
desired.


Elements that are important to ensure a full recovery of a community or
state following a hazard event. These would include: government
functions, major employers, banks, schools, and certain commercial
establishments, such as grocery stores, hardware stores, and gas stations.


The size of an area affected by a hazard or hazard event.


Cyclonic storm events like Nor'easters and severe winter low-pressure
systems. Both West and East coasts can experience these non-tropical
storms that produce gale-force winds and precipitation in the form of
heavy rain or snow. These cyclonic storms, commonly called Nor'easters
on the East Coast because of the direction of the storm winds, can last
for several days and can be very large – 1,000-mile wide storms are not
uncommon.


A fracture in the continuity of a rock formation caused by a shifting or
dislodging of the earth's crust, in which adjacent surfaces are differen-
tially displaced parallel to the plane of fracture.


Independent agency created in 1978 to provide a single point of ac-
countability for all Federal activities related to disaster mitigation and
emergency preparedness, response and recovery.
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Fire Potential Index (FPI)


Flash Flood


Flood


Flood Depth


Flood Elevation


Flood Hazard Area


Flood Insurance Rate Map (FIRM)


Flood Insurance Study (FIS)


Floodplain


Frequency


Fujita Scale of Tornado Intensity


Functional Downtime


Geographic Area Impacted


Developed by USGS and USFS to assess and map fire hazard potential
over broad areas. Based on such geographic information, national policy
makers and on-the-ground fire managers established priorities for
prevention activities in the defined area to reduce the risk of managed
and wildfire ignition and spread. Prediction of fire hazard shortens the
time between fire ignition and initial attack by enabling fire managers to
pre-allocate and stage suppression forces to high fire risk areas.


A flood event occurring with little or no warning where water levels rise
at an extremely fast rate.


A general and temporary condition of partial or complete inundation of
normally dry land areas from (1) the overflow of inland or tidal waters,
(2) the unusual and rapid accumulation or runoff of surface waters from
any source, or (3) mudflows or the sudden collapse of shoreline land.


Height of the flood water surface above the ground surface.


Elevation of the water surface above an established datum, e.g. National
Geodetic Vertical Datum of 1929, North American Vertical Datum of
1988, or Mean Sea Level.


The area shown to be inundated by a flood of a given magnitude on a
map.


Map of a community, prepared by the Federal Emergency Management
Agency, that shows both the special flood hazard areas and the risk
premium zones applicable to the community.


A study that provides an examination, evaluation, and determination of
flood hazards and, if appropriate, corresponding water surface eleva-
tions in a community or communities.


Any land area, including watercourse, susceptible to partial or complete
inundation by water from any source.


A measure of how often events of a particular magnitude are expected to
occur. Frequency describes how often a hazard of a specific magnitude,
duration, and/or extent typically occurs, on average. Statistically, a
hazard with a 100-year recurrence interval is expected to occur once
every 100 years on average, and would have a 1 percent chance – its
probability – of happening in any given year. The reliability of this
information varies depending on the kind of hazard being considered.


Rates tornadoes with numeric values from F0 to F5 based on tornado
windspeed and damage sustained. An F0 indicates minimal damage such
as broken tree limbs or signs, while and F5 indicated severe damage
sustained.


The average time (in days) during which a function (business or service)
is unable to provide its services due to a hazard event.


The physical area in which the effects of the hazard are experienced.
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Geographic Information
Systems (GIS)


Ground Motion


Hazard


Hazard Event


Hazard Identification


Hazard Mitigation


Hazard Profile


HAZUS (Hazards U.S.)


Hurricane


Hydrology


Infrastructure


Intensity


Landslide


A computer software application that relates physical features on the
earth to a database to be used for mapping and analysis.


The vibration or shaking of the ground during an earthquake. When a
fault ruptures, seismic waves radiate, causing the ground to vibrate. The
severity of the vibration increases with the amount of energy released
and decreases with distance from the causative fault or epicenter, but
soft soils can further amplify ground motions


A source of potential danger or adverse condition. Hazards in this how-
to series will include naturally occurring events such as floods, earth-
quakes, tornadoes, tsunami, coastal storms, landslides, and wildfires that
strike populated areas. A natural event is a hazard when it has the
potential to harm people or property.


A specific occurrence of a particular type of hazard.


The process of identifying hazards that threaten an area.


Sustained actions taken to reduce or eliminate long-term risk from
hazards and their effects.


A description of the physical characteristics of hazards and a determina-
tion of various descriptors including magnitude, duration, frequency,
probability, and extent. In most cases, a community can most easily use
these descriptors when they are recorded and displayed as maps.


A GIS-based nationally standardized earthquake loss estimation tool
developed by FEMA.


An intense tropical cyclone, formed in the atmosphere over warm ocean
areas, in which wind speeds reach 74-miles-per-hour or more and blow in
a large spiral around a relatively calm center or "eye." Hurricanes
develop over the north Atlantic Ocean, northeast Pacific Ocean, or the
south Pacific Ocean east of 160°E longitude. Hurricane circulation is
counter-clockwise in the Northern Hemisphere and clockwise in the
Southern Hemisphere.


The science of dealing with the waters of the earth. A flood discharge is
developed by a hydrologic study.


Refers to the public services of a community that have a direct impact
on the quality of life. Infrastructure includes communication technology
such as phone lines or Internet access, vital services such as public water
supplies and sewer treatment facilities, and includes an area's transporta-
tion system such as airports, heliports; highways, bridges, tunnels,
roadbeds, overpasses, railways, bridges, rail yards, depots; and waterways,
canals, locks, seaports, ferries, harbors, drydocks, piers and regional
dams.


A measure of the effects of a hazard event at a particular place.


Downward movement of a slope and materials under the force of gravity.
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Develop on gentle slopes and entail the sidelong movement of large
masses of soil as an underlying layer liquefies in a seismic event.


The phenomenon that occurs when ground shaking causes loose soils to
lose strength and act like viscous fluid. Liquefaction causes two types of
ground failure: lateral spread and loss of bearing strength.


Results when the soil supporting structures liquefies. This can cause
structures to tip and topple.


Under the NFIP, the lowest floor of the lowest enclosed area (including
basement) of a structure.


A measure of the strength of a hazard event. The magnitude (also
referred to as severity) of a given hazard event is usually determined
using technical measures specific to the hazard.


A systematic evaluation of the nature and extent of vulnerability to the
effects of natural hazards typically present in the state and includes a
description of actions to minimize future vulnerability to hazards.


Federal program created by Congress in 1968 that makes flood insur-
ance available in communities that enact minimum floodplain manage-
ment regulations in 44 CFR §60.3.


Datum established in 1929 and used in the NFIP as a basis for measuring
flood, ground, and structural elevations, previously referred to as Sea
Level Datum or Mean Sea Level. The Base Flood Elevations shown on
most of the Flood Insurance Rate Maps issued by the Federal Emergency
Management Agency are referenced to NGVD.


Prepares and issues flood, severe weather, and coastal storm warnings
and can provide technical assistance to Federal and state entities in
preparing weather and flood warning plans.


An extra-tropical cyclone producing gale-force winds and precipitation
in the form of heavy snow or rain.


Follows water inundation creating strong currents that rip at structures
and pound them with debris, and erode beaches and coastal structures.


Describes maps that indicate only man-made features like buildings.


The act or process of making or carrying out plans; the establishment of
goals, policies and procedures for a social or economic unit.


A statistical measure of the likelihood that a hazard event will occur.


The time between hazard events of similar size in a given location. It is
based on the probability that the given event will be equaled or ex-
ceeded in any given year.


A property that is currently insured for which two or more National
Flood Insurance Program losses (occurring more than ten days apart) of
at least $1000 each have been paid within any 10-year period since 1978.


Lateral Spreads


Liquefaction


Loss of Bearing Strength


Lowest Floor


Magnitude


Mitigation Plan


National Flood Insurance Program
(NFIP)


National Geodetic Vertical Datum
of 1929 (NGVD)


National Weather Service (NWS)


Nor'easter


Outflow


Planimetric


Planning


Probability


Recurrence Interval


Repetitive Loss Property
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The cost of rebuilding a structure. This is usually expressed in terms of
cost per square foot, and reflects the present-day cost of labor and
materials to construct a building of a particular size, type and quality.


A numerical scale of earthquake magnitude devised by seismologist C.F.
Richter in 1935.


The estimated impact that a hazard would have on people, services,
facilities, and structures in a community; the likelihood of a hazard
event resulting in an adverse condition that causes injury or damage.
Risk is often expressed in relative terms such as a high, moderate or low
likelihood of sustaining damage above a particular threshold due to a
specific type of hazard event. It also can be expressed in terms of poten-
tial monetary losses associated with the intensity of the hazard.


Of or produced by a river.


A proportion used in determining a dimensional relationship; the ratio
of the distance between two points on a map and the actual distance
between the two points on the earth's surface.


A steep slope.


Removal of soil or fill material by the flow of flood waters. The term is
frequently used to describe storm-induced, localized conical erosion
around pilings and other foundation supports where the obstruction of
flow increases turbulence.


Describes the likelihood of an area being subject to earthquakes.


An area within a floodplain having a 1 percent or greater chance of
flood occurrence in any given year (100-year floodplain); represented
on Flood Insurance Rate Maps by darkly shaded areas with zone designa-
tions that include the letter A or V.


The Robert T. Stafford Disaster Relief and Emergency Assistance Act, PL
100-107 was signed into law November 23, 1988 and amended the
Disaster Relief Act of 1974, PL 93-288. The Stafford Act is the statutory
authority for most Federal disaster response activities, especially as they
pertain to FEMA and its programs.


The representative of state government who is the primary point of
contact with FEMA, other state and Federal agencies, and local units of
government in the planning and implementation of pre- and post-
disaster mitigation activities.


Rise in the water surface above normal water level on the open coast due
to the action of wind stress and atmospheric pressure on the water
surface.


Something constructed. (See also Building)


Replacement Value


Richter Scale


Risk


Riverine


Scale


Scarp


Scour


Seismicity


Special Flood Hazard Area (SFHA)


Stafford Act


State Hazard Mitigation Officer
(SHMO)


Storm Surge


Structure
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Damage of any origin sustained by a structure in a Special Flood Hazard
Area whereby the cost of restoring the structure to its before-damaged
condition would equal or exceed 50 percent of the market value of the
structure before the damage.


A typhoon with maximum sustained winds of 150 mph or more.


The differential movement of two sides of a fracture – in other words,
the location where the ground breaks apart. The length, width, and
displacement of the ground characterize surface faults.


Torsionally rigid, thin segments of the earth's lithosphere that may be
assumed to move horizontally and adjoin other plates. It is the friction
between plate boundaries that cause seismic activity.


Characterizes maps that show natural features and indicate the physical
shape of the land using contour lines. These maps may also include
manmade features.


A violently rotating column of air extending from a thunderstorm to the
ground.


A generic term for a cyclonic, low-pressure system over tropical or sub-
tropical waters.


A tropical cyclone with maximum sustained winds of less than 39 mph.


A tropical cyclone with maximum sustained winds greater than 39 mph
and less than 74 mph.


Great sea wave produced by submarine earth movement or volcanic
eruption.


A special category of tropical cyclone peculiar to the western North
Pacific Basin, frequently affecting areas in the vicinity of Guam and the
North Mariana Islands. Typhoons whose maximum sustained winds
attain or exceed 150 mph are called super typhoons.


Describes how exposed or susceptible to damage an asset is. Vulnerabil-
ity depends on an asset's construction, contents, and the economic value
of its functions. Like indirect damages, the vulnerability of one element
of the community is often related to the vulnerability of another. For
example, many businesses depend on uninterrupted electrical power  –
if an electric substation is flooded, it will affect not only the substation
itself, but a number of businesses as well. Often, indirect effects can be
much more widespread and damaging than direct ones.


The extent of injury and damage that may result from a hazard event of
a given intensity in a given area. The vulnerability assessment should
address impacts of hazard events on the existing and future built envi-
ronment.


Substantial Damage


Super Typhoon


Surface Faulting


Tectonic Plate


Topographic


Tornado


Tropical Cyclone


Tropical Depression


Tropical Storm


Tsunami


Typhoon


Vulnerability


Vulnerability Assessment
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When a large mass of earth on the ocean bottom sinks or uplifts, the
column of water directly above it is displaced, forming the tsunami wave.
The rate of displacement, motion of the ocean floor at the epicenter,
the amount of displacement of the rupture zone, and the depth of water
above the rupture zone all contribute to the intensity of the tsunami.


The height that the wave extends up to on steep shorelines, measured
above a reference level (the normal height of the sea, corrected to the
state of the tide at the time of wave arrival).


An uncontrolled fire spreading through vegetative fuels, exposing and
possibly consuming structures.


A geographical area shown on a Flood Insurance Rate Map (FIRM) that
reflects the severity or type of flooding in the area.


Water Displacement


Wave Runup


Wildfire


Zone


Click to proceed to
Appendix B


Return to
Table of Contents
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appendix b


library


Federal Emergency Management Agency (FEMA)


FEMA Publications Warehouse


FEMA Mitigation Planning


American Planning Association


Institute for Business and Home Safety


National Hurricane Center


National Institute of Building Sciences (NIBS)


National Institute of Standards and Technology (NIST)


National Oceanographic and Atmospheric
Administration (NOAA)


National Weather Service


U.S. Army Corps of Engineers Regional Sites and
Districts


United States Geological Survey (USGS) Homepage


identify hazards
American Red Cross – local chapters


Disaster Center


Digital Q3 Flood Data


ESRI


Federal Emergency Management Agency


http://www.fema.gov


FEMA Headquarters:
500 C Street, SW, Washington, D.C. 20472
Phone: (202) 646-4600


800-480-2520


http://www.fema.gov/fima/planning.htm


http://www.planning.org


http://www.ibhs.org


http://www.nhc.noaa.gov


http://www.nibs.org/


http://www.nist.gov


http://www.noaa.gov


http://www.nws.noaa.gov


http://www.usace.army.mil/
organizations.htm#Divisions


http://www.usgs.gov/ (888-ASK-USGS)


http://www.redcross.org/where/where.html


http://www.disastercenter.com


http://msc.fema.gov/MSC/statemap.htm


http://www.esri.com/hazards


Multi-Hazard Identification and Risk Assessment: A
Cornerstone of the National Mitigation Strategy.  1997


Planning for Post-Disaster Recovery and Reconstruc-
tion.  FEMA and American Planning Association.
Planning Advisory Service (PAS) Report Number 483/
484.  1998.
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General Contact Information



http://www.fema.gov

http://www.fema.gov/fima/planning.shtm

http://www.planning.org

http://www.ibhs.org

http://www.nhc.noaa.gov

http://www.nibs.org/

http://www.nist.gov

http://www.noaa.gov

http://www.nws.noaa.gov

http://www.usace.army.mil/organizations.htm#Divisions

http://www.usgs.gov/

http://www.redcross.org/where/where.html

http://www.disastercenter.com

http://msc.fema.gov/MSC/statemap.htm

http://www.esri.com/hazards
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Landslide Risk Areas


National Weather Service (NWS) – Regional Offices


Natural Hazards Center


Natural Hazards Statistics


NOAA, Central Library


NOAA, National Geophysical Data Center


State Emergency Management Agencies


State Geologists


State Hazard Mitigation Officers


State Historic Preservation Officers


Tsunami Hazard Mitigation


U.S. Geological Survey


Wildfire Danger Conditions


Wind Zones


World Wide Weather and Climate Events


profile hazard events
Association of State Dam Safety Officials


Coastal and lake bathymetry and climate –
NOAA National Data Center


Elevation, hydrology, land use, transportation, etc. –
USGS National Mapping Information


Endangered species, etc. –
U.S. National Biological Information Infrastructure


Federal Lands – Bureau of Land Management (BLM)
Geospatial Home Page


http://landslides.usgs.gov/html_files/
landslides/nationalmap/national.html


http://weather.gov/organization.html


http://www.Colorado.EDU/hazards/sites/
costs.html


http://www.noaa.gov/om/hazstats.shtml


http://www.lib.noaa.gov


http://www.ngdc.noaa.gov/seg/hazard/
resource


http://www.fema.gov/fema/statedr.shtm


http://www.ak-prepared.com/statelinks.htm


http://www.kgs.ukans.edu/AASG/AASG.html


http://www.floods.org/shmos.htm


http://www.hazmit.net/


http://www.sso.org/ncshpo/shpolist.htm


http://www.pmel.noaa.gov/~bernard/
senatec.html


http://geohazards.cr.usgs.gov/


http://www.fs.fed.us/land/wfas/fd_class.gif


http://www.fema.gov/graphics/library/wmap.gif


http://www.ncdc.noaa.gov/ol/reports/
weather-events.html#STORM


http://www.damsafety.org


http://www.ngdc.noaa.gov/mgg/bathymetry


http://mapping.usgs.gov


http://www.nbii.gov


http://www.blm.gov/gis
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http://landslides.usgs.gov/html_files/landslides/nationalmap/national.html

http://weather.gov/organization.html

http://www.Colorado.EDU/hazards/sites/costs.html

http://www.nws.noaa.gov/om/hazstats.shtml

http://www.lib.noaa.gov

http://www.ngdc.noaa.gov/seg/hazard/resource

http://www.fema.gov/fema/statedr.shtm

http://www.ak-prepared.com/statelinks.htm

http://www.kgs.ukans.edu/AASG/AASG.html

http://www.floods.org/shmos.htm

http://www.hazmit.net/

http://www.sso.org/ncshpo/shpolist.htm

http://www.pmel.noaa.gov/~bernard/senatec.html

http://geohazards.cr.usgs.gov/

http://www.fs.fed.us/land/wfas/fd_class.gif

http://www.fema.gov/graphics/library/wmap.gif

http://www.ncdc.noaa.gov/ol/reports/weather-events.html#STORM

http://www.damsafety.org

http://www.ngdc.noaa.gov/mgg/bathymetry

http://mapping.usgs.gov

http://www.nbii.gov

http://www.blm.gov/gis
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http://www.fema.gov/maps/


http://www.fema.gov/nfip/fmapinfo.htm


http://www.stateforesters.org/sflist.html


http://www.fs.fed.us/intro/directory/orgdir.html


http://www.fs.fed.us


http://www.fema.gov/hazus/


HAZUS99 User's Manual and HAZUS99 Technical
Manual, Vols. 1, 2, & 3.  FEMA-366


http://www.nps.gov/gis


http://www.nwi.fws.gov


http://msc.fema.gov/MSC/hardcopy.htm


http://www.floods.org/stcoor.htm


http://geohazards.cr.usgs.gov/eq


http://www.csc.noaa.gov/products/nchaz/htm/
dinfo_6.htm


http://www.usace.army.mil/


http://www.fs.fed.us/land/wfas/nfdr_map.htm


http://www.statlab.iastate.edu/soils/nsdaf


http://mapping.usgs.gov/mac/nimamaps/topo.html
http://mcmcweb.er.usgs.gov/topomaps/


http://stats.bls.gov/datahome.htm


http://factfinder.census.gov/servlet/BasicFactsServlet
http://www.census.gov/geo/www/tiger/


http://woodrow.mpls.frb.fed.us/research/data/us/
calc/


Guidance on Estimating Substantial Damage.  FEMA-
311


FEMA Map Service Center


Flood Risk and Map Information
Forestry Service Contacts


State:


Regional:


GIS Data Sources for Forest Areas –
USDA Forest Service (USFS)


HAZUS instruction and technical information


National parks – National Park Service (NPS)


National Wetlands Inventory –
U.S. Fish and Wildlife Service (USFWS)


NFIP Guide to Flood Maps


NFIP State Coordinators


Seismic hazards –
USGS National Seismic Hazard Mapping Project


Spatial Data Resources by State


U.S. Army Corps of Engineers


USDA Wildfire Fuel Model Map


USDA Natural Resource Conservation Service
(NRCS) – National Cartography and Geospatial


Center (NCGC)


USGS Topographic Maps


inventory assets
Bureau of Labor Statistics


Census Information


Consumer Price Index


FEMA Publication on Substantial
Damage
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http://www.fema.gov/maps/

http://www.fema.gov/nfip/fmapinfo.htm

http://www.stateforesters.org/sflist.html

http://www.fs.fed.us/intro/directory/orgdir.html

http://www.fs.fed.us

http://www.fema.gov/hazus/

http://www.nps.gov/gis

http://www.nwi.fws.gov

http://msc.fema.gov/MSC/hardcopy.htm

http://www.floods.org/stcoor.htm

http://geohazards.cr.usgs.gov/eq

http://www.csc.noaa.gov/products/nchaz/htm/dinfo_6.htm

http://www.usace.army.mil/

http://www.fs.fed.us/land/wfas/nfdr_map.htm

http://www.statlab.iastate.edu/soils/nsdaf

http://mapping.usgs.gov/mac/nimamaps/topo.html

http://mcmcweb.er.usgs.gov/topomaps/

http://stats.bls.gov/datahome.htm

http://factfinder.census.gov/servlet/BasicFactsServlet

http://www.census.gov/geo/www/tiger/

http://woodrow.mpls.frb.fed.us/research/data/us/calc/
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http://www.fema.gov/hazus/


HAZUS99 User's Manual and HAZUS99
Technical Manual, Vols. 1, 2, & 3.  FEMA-


http://www.csc.noaa.gov/products/nchaz/
htm/dinfo_4.htm


http://www.nhq.nrcs.usda.gov/


Building Construction Cost Data, 2001.
Means.  2001.


Repair & Remodeling Cost Data, Commercial,
Residential.  Means.  1999.


Residential Cost Data, 2000.  Means.  Howard
M. Chandler (Editor).  2000.


HAZUS instruction and technical information


Socio-Economic Data Resources


USDA, Natural Resources Conservation Service


assess risk
Building construction costs.


Commercial and residential cost per square foot.


Residential cost per square foot.
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Floods


Association of State Dam Safety Officials


Copies of FIRMs, FISs, DFIRMs, Digital Q3 Flood
Data, and FHBMs


Flash-Flood Safety Rules


Flood Risk and Map Information


Flood Safety Rules


Floodplain Management Association


General Flood Information


Guide to Flood Maps on the web


Latest hydrological information (flooding, droughts, snow
conditions, and water supply)


http://www.damsafety.org/


http://www.fema.gov/maps/


FEMA Map Service Center 800.358.9616


http://srh.noaa.gov/oun/severewx/safety.html#flashflood


http://www.fema.gov/nfip/fmapinfo.htm


http://www.nws.noaa.gov/om/brochures/nh-flood.htm


http://www.floodplain.org


http://www.nfpa.org/Education/
TalkingAboutDisaster/FloodFlash/
FloodFlash.asp 


http://msc.fema.gov/MSC/hardcopy.htm


http://www.nws.noaa.gov/oh/hic/conds.html


General Hazard Information



http://www.fema.gov/hazus/

http://www.csc.noaa.gov/products/nchaz/htm/dinfo_4.htm

http://www.nrcs.usda.gov/

http://www.damsafety.org/

http://www.fema.gov/maps/

http://www.srh.noaa.gov/oun/severewx/safety.html#flashflood

http://www.fema.gov/nfip/fmapinfo.htm

http://www.nws.noaa.gov/om/brochures/nh-flood.htm

http://www.floodplain.org

http://www.nfpa.org/Education/TalkingAboutDisaster/FloodFlash/FloodFlash.asp

http://msc.fema.gov/MSC/hardcopy.htm

http://www.nws.noaa.gov/oh/hic/conds.html
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http://water.usgs.gov/realtime.html


http://www.crh.noaa.gov/ahps/rfc.html


http://www.floods.org/stcoor.htm


http://www.usace.army.mil/inet/functions/cw


http://water.usgs.gov/usa/nwis/sw


http://www.bssconline.org


http://www.consrv.ca.gov/dmg/shezp/index.htm


http://wwwneic.cr.usgs.gov/neis/states/states.html


http://www.abag.ca.gov/bayarea/eqmaps/
eqmaps.html


http://www.fema.gov/hazus/


Rapid Visual Screening of Buildings for Potential
Seismic Hazards: A Handbook.  FEMA-154.  Support-
ing documentation. FEMA-155.


NEHRP Handbook for the Seismic Evaluation of
Existing Buildings: A Pre-Standard.  FEMA-310.


http://geohazards.cr.usgs.gov/eq/html/genmap.html


http://quake.wr.usgs.gov/


http://geohazards.cr.usgs.gov/eq


http://eqint.cr.usgs.gov/eq/html/custom.shtml


United States Geological Survey 888-ASK-USGS


http://www.nfpa.org/Education/
TalkingAboutDisaster/Tsunami/
tsunami..asp


http://www.pmel.noaa.gov/tsunami-hazard/


503.731.4100
800 NE Oregon Street, #28
Portland OR  97232


http://www.pmel.noaa.gov


Real-time hydrologic data page


Regional River Forecast Centers


State Floodplain Managers


United States Army Corps of Engineers (USACE)


USGS Streamflow Data Historical


Earthquakes


Building Seismic Safety Council


California Division of Mines and Geology


Earthquake hazard history, by state


Earthquake maps and information


FEMA HAZUS homepage


FEMA Publications


GIS data available on earthquakes


USGS Earthquake homepage


USGS National and regional custom earthquake risk
maps


Tsunamis


General Tsunami Information


National Tsunami Hazard Mitigation Program


Oregon Department of Geology and Mineral Industries
(DOGAMI)


Pacific Marine Environmental Laboratory



http://water.usgs.gov/realtime.html

http://www.crh.noaa.gov/ahps/rfc.html

http://www.floods.org/stcoor.htm

http://www.usace.army.mil/inet/functions/cw

http://water.usgs.gov/usa/nwis/sw

http://www.bssconline.org

http://www.consrv.ca.gov/dmg/shezp/index.htm

http://wwwneic.cr.usgs.gov/neis/states/states.html

http://www.abag.ca.gov/bayarea/eqmaps/eqmaps.html

http://www.fema.gov/hazus/

http://geohazards.cr.usgs.gov/eq/html/genmap.html

http://quake.wr.usgs.gov/

http://geohazards.cr.usgs.gov/eq

http://eqint.cr.usgs.gov/eq/html/custom.shtml

http://www.nfpa.org/Education/TalkingAboutDisaster/Tsunami/tsunami.asp

http://www.pmel.noaa.gov/tsunami-hazard/

http://www.pmel.noaa.gov
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Pacific Tsunami Warning Center


Tsunami Inundation Mapping


U.S.Geological Survey


University of Washington


West Coast/Alaska Tsunami Warning Center of NOAA/NWS


Tornadoes


ASCE Wind Speed Maps


General Tornado Information


Tornado Project Online


Tornado Safe Room Program


Coastal Storms


500-year and 100-year return peak
gust hurricane wind speeds


ASCE Wind Speed Maps


Coastal zone management programs by state


FAQ: Hurricanes, Typhoons, and Tropical Storms


FEMA Publications


808.689.8207
91-270 Fort Weaver Road
Ewa Beach HI  96706


http://newport.pmel.noaa.gov/time/reports/
may2000stat.html


http://www.usgs.gov/themes/coast.html


http://www.geophys.washington.edu


907.745.4212
910 S. Felton Street
Palmer AK  99645-6552


http://www.ascepub.infor.com/windload.html


http://www.nfpa.org/Education/
TalkingAboutDisaster/Tornado/
tornado.asp


http://www.tornadoproject.com


http://www.fema.gov/mit/saferoom/


http://www.fema.gov/hazards/hurricanes/hurfacts.shtm


http://www.ascepub.infor.com/windload.html


http://www.ocrm.nos.noaa.gov/czm/
czmsitelist.html


http://www.aoml.noaa.gov/hrd/tcfaq/
tcfaqG.html#G12


Coastal Construction Manual.  FEMA-55


Multihazard Identification and Risk Assess-
ment. http://www.fema.gov/mit/tsd/
ft_mhira.htm


Evaluation of Erosion Hazards.  The Heinz
Center. http://www.fema.gov/nwz00/
erosion.shtm



http://newport.pmel.noaa.gov/time/reports/may2000stat.html

http://www.usgs.gov/themes/coast.html

http://www.geophys.washington.edu

http://www.ascepub.infor.com/windload.html

http://www.nfpa.org/Education/TalkingAboutDisaster/Tornado/tornado.asp

http://www.tornadoproject.com

http://www.fema.gov/mit/saferoom/

http://www.fema.gov/hazards/hurricanes/hurfacts.shtm

http://www.fema.gov/hazards/hurricanes/hurfacts.shtm

http://www.ascepub.infor.com/windload.html

http://www.ocrm.nos.noaa.gov/czm/czmsitelist.html

http://www.aoml.noaa.gov/hrd/tcfaq/tcfaqG.html#G12

http://www.fema.gov/mit/tsd/ft_mhira.htm

http://www.fema.gov/nwz00/erosion.shtm
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General Hurricane Information


Great Lakes Commission


Historical data and maps on past hurricane tracks


Hurricane Safety Rules


Inland Wind Model estimates maximum winds of
landfalling hurricanes


United States Army Corps of Engineers (USACE)


Landslides


American Planning Association –
Landslide Hazards and Planning


General Landslide Information


How to do landslide hazard analysis


Landslide and Mudflow Fact Sheet


Landslide hazard maps (San Francisco Bay Area)


Landslide overview map of US


Wildfires


Firewise


General Wildfire Information


Local wildfire observations and trend forecasts
for fire weather forecasts zones.


NOAA Fire Event Satellite Photos


http://www.nfpa.org/Education/
TalkingAboutDisaster/Hurricane/
hurricane.asp


http://www.glc.org


http://www.nhc.noaa.gov/pastall.html


http://www.nws.noaa.gov/om/brochures/nh-hurr.htm


http://www.nhc.noaa.gov/aboutmeow.html


http://www.usace.army.mil/inet/functions/cw


http://www.planning.org/Landslides


http://www.nfpa.org/Education/
TalkingAboutDisaster/Landslide/
Landslide.asp


http://www.itc.nl/ilwis/


http://www.fema.gov/hazards/landslides/landslif.shtm


http://wrgis.wr.usgs.gov/open-file/of97-745


http://landslide.usgs.gov/html_files/landslides/
nationalmap/national.html


http://landslides.usgs.gov/html_files/nlic/
maporder.html


http://www.firewise.org


http://www.nfpa.org/Education/
TalkingAboutDisaster/Wildfire/
wildfire.asp


http://www.fs.fed.us/land/wfas/fd_class.gif


http://www.osei.noaa.gov/Events/Fires/



http://www.nfpa.org/Education/TalkingAboutDisaster/Hurricane/hurricane.asp

http://www.glc.org

http://www.nhc.noaa.gov/pastall.html

http://www.nws.noaa.gov/om/brochures/nh-hurr.htm

http://www.nhc.noaa.gov/aboutmeow.html

http://www.usace.army.mil/inet/functions/cw

http://www.planning.org/Landslides

http://www.nfpa.org/Education/TalkingAboutDisaster/Landslide/Landslide.asp

http://www.itc.nl/ilwis/

http://www.fema.gov/hazards/landslides/landslif.shtm

http://wrgis.wr.usgs.gov/open-file/of97-745

http://landslide.usgs.gov/html_files/landslides/nationalmap/national.html

http://landslides.usgs.gov/html_files/nlic/maporder.html

http://www.firewise.org

http://www.nfpa.org/Education/TalkingAboutDisaster/Wildfire/wildfire.asp

http://www.fs.fed.us/land/wfas/fd_class.gif

http://www.osei.noaa.gov/Events/Fires/





b-8 STATE AND LOCAL MITIGATION PLANNING how-to guide: Understanding Your Risks


Resolution Fire Danger Rating Fuel Model Map


U. S. Forest Service, USDA


USGS Topographic Maps


Wildland Fire Assessment System


Wildland Fire Updates


Other Hazards


Avalanches


Dam Safety


Dam Safety Program – FEMA


Drought – USDA


Drought – USGS


Extreme Heat Fact Sheet


General Heat Wave Information


General Severe Thunderstorm Information


General Volcano Information


General Winter Storm Information


National Severe Weather Laboratory estimates the likelihood
of severe thunderstorm hazards in the United States.


Smithsonian Institution Global Volcanism Program


Snow and Ice – National Snow and Ice Data Center, University
of Colorado


Volcano Hazard Maps


http://www.fs.fed.us/land/wfas/nfdr_map.htm


http://www.fs.fed.us/


http://mcmcweb.er.usgs.gov/topomaps/


http://www.fs.fed.us/land/wfas/


http://www.nifc.gov/fireinfo/nfn.html


http://www.avalanche.org


http://www.usbr.gov/laws/damguide.html


http://www.fema.gov/fima/damsafe/


http://www.drought.unl.edu/dm/index.html


http://www.usgs.gov


http://www.fema.gov/hazards/extremeheat/heatf.shtm


http://www.nfpa.org/Education/
TalkingAboutDisaster/HeatWave/
HeatWave.asp


http://www.nfpa.org/Education/
TalkingAboutDisaster/Thunderstorm/
Thunderstorm.asp


http://www.nfpa.org/Education/
TalkingAboutDisaster/Volcano/
volcano.asp


http://www.nfpa.org/Education/
TalkingAboutDisaster/Winter/
Winter.asp


http://www.nssl.noaa.gov/hazard


http://www.volcano.si.edu/


http://www-nsidc.colorado.edu


http://volcanoes.usgs.gov



http://www.fs.fed.us/land/wfas/nfdr_map.htm

http://www.fs.fed.us/

http://mcmcweb.er.usgs.gov/topomaps/

http://www.fs.fed.us/land/wfas/

http://www.nifc.gov/fireinfo/nfn.html

http://www.avalanche.org

http://www.usbr.gov/laws/damguide.html

http://www.fema.gov/fima/damsafe/

http://www.drought.unl.edu/dm/index.html

http://www.usgs.gov

http://www.fema.gov/hazards/extremeheat/heatf.shtm

http://www.nfpa.org/Education/TalkingAboutDisaster/HeatWave/HeatWave.asp

http://www.nfpa.org/Education/TalkingAboutDisaster/Thunderstorm/Thunderstorm.asp

http://www.nfpa.org/Education/TalkingAboutDisaster/Volcano/volcano.asp

http://www.nfpa.org/Education/TalkingAboutDisaster/Winter/Winter.asp

http://www.nssl.noaa.gov/hazard

http://www.volcano.si.edu/

http://www-nsidc.colorado.edu

http://volcanoes.usgs.gov
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State Resources:
Coastal Zone Management
Emergency Management
Environmental Protection
Health
Labor
Natural Resources Management
Planning
Transportation


Local Resources:
Emergency Management
Environmental Management
Fire Department
Floodplain Management
Historical Society
Planning
Public Works Department


Non-Governmental Resources:
American Red Cross
Salvation Army
GaResourcestric Companies


Alabama Coastal Hazard Assessment


Association of Dam Safety Officials


Multi-hazard map production with GIS emphasis


National Institute of Standards and Technology


National Science Foundation


Natural Hazards Research and Applications
Information Center, University of Colorado


New Hanover County, NC Hazard Identification/Risk
Assessment


USDA, Natural Resources Conservation Service


Vulnerability Assessment Techniques and Applications


http://www.csc.noaa.gov/products/alabama/
startup.htm


http://crunch.tec.army.mil/nid/webpages/nid.cfm


http://www.esri.com/hazards


http://www.nist.gov


http://www.nsf.gov


http://www.colorado.edu/hazards


http://www.csc.noaa.gov/products/nchaz/htm/
case1.htm


http://www.nrcs.usda.gov/


http://www.csc.noaa.gov/vata/


Miscellaneous Risk Assessment Information


Click to proceed to
Appendix C


Return to
Table of Contents



http://www.csc.noaa.gov/products/alabama/startup.htm

http://crunch.tec.army.mil/nid/webpages/nid.cfm

http://www.esri.com/hazards

http://www.nist.gov

http://www.nsf.gov

http://www.colorado.edu/hazards

http://www.csc.noaa.gov/products/nchaz/htm/case1.htm

http://www.nrcs.usda.gov/

http://www.csc.noaa.gov/vata/
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appendix c


worksheets


Worksheet #1 Identify the Hazards


Worksheet #2 Profile Hazard Events


Worksheet #3a Inventory Assets (Tasks A and B)


Worksheet #3b Inventory Assets (Task C)


Worksheet #4 Estimate Losses











Worksheet #1 Identify the Hazards step 


Date: What kinds of natural hazards can affect you?


Task A. List the hazards that may occur.


1. Research newspapers and other historical records.


2. Review existing plans and reports.


3. Talk to the experts in your community, state, or region.


4. Gather information on Internet Websites.


5. Next to the hazard list below, put a check mark in the
Task A boxes beside all hazards that may occur in your
community or state.


Task B. Focus on the most prevalent hazards in your
community or state.


1. Go to hazard Websites.


2. Locate your community or state on the Website map.


3. Determine whether you are in a high-risk area. Get more
localized information if necessary.


4. Next to the hazard list below, put a check mark in the Task B
boxes beside all hazards that pose a significant threat.


Avalanche


Coastal Erosion


Coastal Storm


Dam Failure


Drought


Earthquake


Expansive Soils


Extreme Heat


Flood


Hailstorm


Hurricane


Land Subsidence


Landslide


Severe Winter Storm


Tornado


Tsunami


Volcano


Wildfire


Windstorm


Other____________


Other____________


Other____________


Note: Bolded hazards are addressed in
this How-To Guide.


Task
A


Task
B Use this space to record information you find for each of the hazards you will be


researching. Attach additional pages as necessary.


Hazard or Event Description


(type of hazard, date of event,
number of injuries, cost and
types of damage, etc.)


Source of
Information


Map
Available
for this
Hazard?


Scale of
Map











Worksheet #2 Profile Hazard Events step 


Date: How Bad Can It Get?


Task A. Obtain or create a base map.


You can use existing maps from:


• Road maps


• USGS topographic maps or Digital Orthophoto
Quarter Quads (DOQQ)


• Topographic and/or planimetric maps from other
agencies


• Aerial topographic and/or planimetric maps


OR you can create
a base map using:


 •Field surveys


• GIS software


• CADD software


• Digitized paper
maps


Title of Map Scale Date


Flood


Earth-
quake


Tsunami


Tornado


Other


Coastal
Storm


Land-
slide


Wildfire


 1. Get a copy of your FIRM. ______________________________
 2. Verify the FIRM is up-to-date and complete. ________________


__________________________________________________


 1. Go to the http://geohazards.cr.usgs.gov Website.
 2. Locate your planning area on the map.
 3. Determine your PGA.


 1. Get a copy of your tsunami inundation zone map. ____________
__________________________________________________


 1. Find your design wind speed. ___________________________
__________________________________________________


 1. Get a copy of your FIRM. ______________________________
 2. Verify that the FIRM is up-to-date and complete.


__________________________________________________
 3. Determine the annual rate of coastal erosion.


__________________________________________________
 4. Find your design wind speed.


__________________________________________________


 1. Map location of previous landslides. ______________________
 2. Map the topography. __________________________________
 3. Map the geology. ____________________________________
 4. Identify the high-hazard areas on your map. ________________


 1. Map the fuel models located within the urban-wildland interface
areas. _____________________________________________


 2. Map the topography. __________________________________
 3. Determine your critical fire weather frequency. ______________
 4. Determine your fire hazard severity. ______________________


 1. Map the hazard. _____________________________________


 1. Transfer the boundaries from your FIRM onto your
base map (floodway, 100-yr flood, 500-yr flood).


 2. Transfer the BFEs onto your base map.


 1. Record your PGA: _____________________
 2. If you have more than one PGA print, download


or order your PGA map.


 1. Copy the boundary of your tsunami inundation
zone onto your base map.


 1. Record your design wind speed: _________
 2. If you have more than one design wind speed,


print, download, or copy your design wind speed
zones, copy the boundary of your design wind
speed zones on your base map, then record the
design wind speed zones on your base map.


 1. Transfer the boundaries of your coastal storm
hazard areas onto your base map.


 2. Transfer the BFEs onto your base map.
 3. Record the erosion rates on your base map:


__________________________
 4. Record the design wind speed here and on your


base map: ________________


 1. Mark the areas susceptible to landslides onto
your base map.


 1. Draw the boundaries of your wildfire hazard
areas onto your base map.


 1. Record hazard event info on your base map.











Task A. Determine the proportion of buildings, the value of buildings, and the population in your community
or state that are located in hazard areas.


Hazard _______________________________________


Worksheet #3a Inventory Assets step 


Date: What will be affected by the hazard event?
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Task B. Determine whether (and where) you want to collect additional inventory data.


1. Do you know where your greatest damages may occur in your hazard areas?


2. Do you know whether your critical facilities will be operational after a hazard event?


3. Is there enough data to determine which assets are subject to the greatest potential
damages?


4. Is there enough data to determine whether significant elements of the community
are vulnerable to potential hazards?


5. Is there enough data to determine whether certain areas of historic, environmental,
political, or cultural significance are vulnerable to potential hazards?


6. Is there concern about a particular hazard because of its severity, repetitiveness, or
likelihood of occurrence?


7. Is additional data needed to justify the expenditure of community or state funds for
mitigation initiatives?


    Y     N


_____ _____


_____ _____


_____ _____


_____ _____


_____ _____


_____ _____


_____ _____


page 1 of 2











Task C. Compile a detailed inventory of what can be damaged by a hazard event.


Inventory the assets (critical facilities, businesses, historic, cultural, and natural resource areas, and areas of special
consideration), that can be damaged by a hazard event.


Hazard _______________________________________


Worksheet #3b Inventory Assets step 


Date: What will be affected by the hazard event?


page 2 of 2
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Worksheet #4 Estimate Losses step 


Date: How will these hazards affect you?


Hazard _______________________________________


Click to proceed to
Back Cover


Return to
Table of Contents







Return to
Table of Contents












STATE AND LOCAL MITIGATION PLANNING
how-to guide


identifying mitigation actions
and implementation strategies







STATE AND LOCAL MITIGATION PLANNING how-to guide: Developing the Mitigation Plan


foreword


introduction
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task A  review and analyze the results of the hazard profiles and loss
estimation
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STEP THREE  prepare an implementation strategy


task A  identify how the mitigation actions will be implemented


task B  document the implementation strategy
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the
hazard


mitigation
planning
process


Hazard mitigation planning is the pro-
cess of determining how to reduce
or eliminate the loss of life and prop-
erty damage resulting from natural
and human-caused hazards. As
shown in this diagram, the hazard
mitigation planning process consists
of four basic phases.


For illustration purposes, this dia-
gram portrays a process that ap-
pears to proceed sequentially. How-
ever, the mitigation planning process
is rarely a linear process. It is not
unusual that ideas developed while
assessing risks should need revi-
sion and additional information while
developing the mitigation plan, or
that implementing the plan may re-
sult in new goals or additional risk
assessment.


foreword
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foreword


The Federal Emergency Management Agency (FEMA) has
developed this series of mitigation planning "how-to" guides to


assist states, tribes, and communities in enhancing their hazard
mitigation planning capabilities.


These guides are designed to provide the type of information
states, tribes, and communities need to initiate and maintain a
planning process that will result in safer and more disaster resistant
communities. These guides are applicable to states, tribes, and
communities of various sizes and varying ranges of financial and
technical resources.


This how-to series is not intended to be the last word on any of the
subject matter covered; rather, it is meant to provide easy to under-
stand guidance for the field practitioner. In practice, these guides
may be supplemented with more extensive technical data and the
use of experts when necessary.


mit-i-gate\ 1: to cause to
become less harsh or hos-
tile; 2: to make less severe
or painful.


As defined by DMA 2000—
hazard mitigation\ : any sustained ac-
tion taken to reduce or eliminate the
long-term risk to human life and prop-
erty from hazards.


plan-ning\ : the act or process of mak-
ing or carrying out plans; specif: the es-
tablishment of goals, policies and
procedures for a social or economic
unit.


The Disaster Mitigation Act of 2000
In the past, federal legislation has provided fund-
ing for disaster relief, recovery, and some hazard
mitigation planning. The Disaster Mitigation Act of
2000 (DMA 2000) is the latest legislation to improve


the hazard mitigation planning process. DMA 2000 (Public
Law 106-390) was signed by the President on October 30,
2000. The new legislation reinforces the importance of miti-
gation planning and emphasizes planning for disasters be-
fore they occur. As such, DMA 2000 establishes a pre-disaster
hazard mitigation program and new requirements for the na-
tional post-disaster Hazard Mitigation Grant Program (HMGP).


Section 322 of DMA 2000 specifically addresses mitigation
planning at the state and local levels. This Section identifies
new requirements that allow HMGP funds to be used for plan-
ning activities, and increases the amount of HMGP funds
available to states that have developed a comprehensive, en-
hanced mitigation plan prior to a disaster. States, tribes, and
communities must have an approved mitigation plan in place
before receiving HMGP funds. Local and tribal mitigation plans
must demonstrate that their proposed mitigation actions are
based on a sound planning process that accounts for the risk
to and the capabilities of the individual communities.


State governments have certain responsibilities for implement-
ing Section 322, including:


� Preparing and submitting a standard or enhanced state
mitigation plan;


� Reviewing and updating the state mitigation plan every three
years;


� Providing technical assistance and training to local govern-
ments to assist them in developing local mitigation plans
and applying for HMGP grants; and


� Reviewing and approving local plans if the state has an
approved enhanced plan and is designated a managing
state.


DMA 2000 is intended to facilitate cooperation between state
and local authorities. It encourages and rewards local, tribal,
and state pre-disaster planning and promotes sustainability
as a strategy for disaster resistance. This enhanced planning
network will better enable local, tribal, and state governments
to articulate their needs for mitigation, resulting in faster allo-
cation of funding and more effective risk reduction projects. To
implement the new DMA 2000 requirements, FEMA prepared
an Interim Final Rule, published in the Federal Register on
February 26, 2002, at 44 CFR Part 201 and 206, which estab-
lishes planning and funding criteria for states, tribes, and local
communities.
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The how-to guides cover the following topics:


� Getting started with the mitigation planning process, includ-
ing important considerations for how you can organize your
efforts to develop an effective mitigation plan (FEMA 386-1);


� Identifying hazards and assessing losses to your community,
tribe, or state (FEMA 386-2);


� Setting mitigation goals and priorities for your community,
tribe, or state and writing the plan (FEMA-386-3);


� Implementing the mitigation plan, including project funding
and maintaining a dynamic plan that changes to meet new
developments (FEMA 386-4);


� Evaluating and prioritizing potential mitigation actions
through the use of benefit-cost analysis and other techniques
(FEMA 386-5);


� Incorporating special considerations into hazard mitigation
planning for historic structures and cultural resources (FEMA
386-6);


� Incorporating mitigation considerations for human-caused
hazards into hazard mitigation planning (FEMA 386-7);


� Using multi-jurisdictional approaches to mitigation planning
(FEMA 386-8); and


� Finding and securing technical and financial resources for
mitigation planning (FEMA 386-9).


Why should you spend the time to read
these guides?


� It simply costs too much to address the effects of disasters only
after they happen;


� State and federal aid is usually insufficient to cover the extent
of physical and economic damages resulting from disasters;


� You can prevent a surprising amount of damage from hazards
if you take the time to anticipate where and how they occur,
and then take appropriate action to minimize damages;


� You can lessen the impact of disasters and speed the response
and recovery process for both natural and human-caused haz-
ards; and
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foreword


� The most meaningful steps in avoiding the impacts of hazards
are taken at the state, tribal, and local levels by officials and
community members who have a personal stake in the out-
come and the ability to follow through on a sustained process
of planning and implementation.


The guides show how mitigation planning:


� Can help your community become more sustainable and disas-
ter resistant through selecting the most appropriate mitigation
actions, based on the knowledge you gained in the hazard
identification and loss estimation process;


� Can be incorporated as an integral component of daily govern-
ment business;


� Allows you to focus your efforts on the hazard areas most important
to you by determining and setting priorities for mitigation
planning efforts; and


� Can save you money by providing a forum for engaging in part-
nerships that provide the technical, financial, and/or staff
resources in your effort to reduce the effects, and hence the
costs, of natural and human-caused hazards.


These guides present a range of approaches to preparing a hazard
mitigation plan. There is no one right planning process; however,
there are certain central themes to planning, such as engaging citi-
zens, developing goals and objectives, and monitoring progress.
Select the approach that works best in your state, tribe, or commu-
nity.


The process used
to develop a suc-
cessful hazard miti-
gation plan is just as


important as the plan itself. This how-to
guide focuses on the third phase of the
hazard mitigation planning process and
will help you develop a mitigation plan
that meets DMA 2000 requirements.







introduction
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This third guide in the state and local mitigation planning how-
to series is about developing your community’s mitigation strat-


egy and documenting the planning process. It builds on the re-
sources and organizational framework discussed in Getting Started:
Building Support for Mitigation Planning (FEMA 386-1) and the re-
sults of the loss estimation conducted according to Understanding
Your Risks: Identifying Hazards and Estimating Losses (FEMA 386-2).
This guide provides you and your planning team with the tools nec-
essary to develop mitigation goals and objectives, identify and pri-
oritize mitigation actions, formulate an implementation strategy,
and assemble the planning document.


How do you use this how-to guide?
Developing the Mitigation Plan, the third of the how-to guides, ad-
dresses the third phase of the mitigation planning process. In this
phase, you and your planning team will develop goals and objec-
tives that will guide the identification of actions to address the po-
tential losses identified in Phase 2. Once you have prioritized these
actions, you can then formulate an implementation strategy, iden-
tify responsible agencies, and set appropriate time frames for com-
pleting mitigation actions. The final step in this phase is to write a
plan that documents the planning process and includes your
implementation strategy.


The figure on the next page illustrates the process involved in com-
pleting this phase of the planning process, including how to use
the worksheets and job aids. The relationships between state and
local planning activities that should occur are also shown.


This guide will help you address the following questions:


Has your initial understanding of the hazards affecting your com-
munity changed as a result of completing the loss estimation?


How did your loss estimation change your initial perceptions of the hazards
affecting your community? Did you discover “new” hazards or threats? Is a


introduction


Developing the Mitigation
Plan: Identifying Mitigation
Actions and Implementa-
tion Strategies is the third in a
series of guides that will help you iden-
tify, plan, and implement cost-effective
actions to reduce the effects of hazards


through a compre-
hensive and orderly
process known as
Hazard Mitigation
Planning.


As detailed in
the Foreword,
the process con-
sists of four ba-
sic phases as
shown here. The
first phase,
Organize Re-
sources, con-
sists of organ-
izing resources, mobilizing the commu-
nity, and getting started with the plan-
ning process. The second phase,
Assess Risks, identifies hazards and
estimates the losses associated with
these hazards. The third phase, De-
velop the Mitigation Plan, consists of
identifying mitigation actions and imple-
mentation strategies, and is covered in
this guide. The fourth phase, Implement
the Plan and Monitor Progress, dis-
cusses how to implement, monitor, and
evaluate mitigation actions to keep the
mitigation plan current.
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particular community asset vulnerable to multiple hazards? Do hazards
disproportionately affect a particular portion of your community?


Now that you have the loss estimation findings, you can formulate
goals and objectives to address the identified problems. These goals
and objectives can be revised as necessary to accommodate chang-
ing community priorities.


Step 1: Develop Mitigation Goals and Objectives explains how to use
the loss estimation developed in Phase 2 of the planning process in
concert with your mission statement created in Phase 1 to deter-
mine where to focus your time and attention.
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introduction


Hazard Mitigation
Planning is the coordi-
nation of actions taken to
reduce injuries, deaths,
property damage, eco-


nomic losses, and degradation of natu-
ral resources due to natural or
human-caused hazard events. Hazard
mitigation actions have long-term and
cumulative benefits over time.


An effective mitigation plan provides
documentation of valuable local knowl-
edge on the most efficient and effective
ways to reduce losses from hazard
events. The benefits of preparing a miti-
gation plan include:


� More direct access to a wide range
of technical and financial resources for
mitigation projects and initiatives. Not
only will your jurisdiction have the ben-
efit of a well-thought-out blueprint for
executing projects efficiently, but sev-
eral federal and state emergency man-
agement programs require hazard
mitigation plans as prerequisites to
awarding funds.


� The mitigation planning process pro-
motes the development of an informed
citizenry who are knowledgeable about
their vulnerability to hazards and the
options for reducing their losses–
creating an advocacy group that will
support plan implementation.


� Integration of mitigation strategies
with other community needs and
goals—the mitigation planning process
encourages the mitigation strategy to
be developed in light of economic, so-
cial, and political realities.


� Improved ability to recover after a
disaster. Having a hazard mitigation
plan in place when a disaster strikes
will greatly improve the response and
recovery process and ensure that long-
term mitigation issues are addressed.


How can future losses be reduced?


How can existing plans, programs, procedures, and assets be augmented or
strengthened to protect against future losses? What new actions will achieve
your mitigation goals? What makes the most sense for your community, and
what should be done first?


Losses from hazards can be reduced if states, tribes, and communi-
ties take constructive action before the next disaster occurs. Some
mitigation actions may be low-cost initiatives that can be readily
adopted; others may depend on available funding or would be best
implemented following a disaster when additional funding may
become available. The challenges of involving the public and en-
gaging them in decisions that can be costly to implement, yet are
often invisible to the eye, require diligence and fortitude. The cost
of implementing this list of mitigation opportunities will most
likely be far greater than the funds that are or will be available. You
will need to prioritize this list of initiatives to ensure that the
projects you consider to be the most important get implemented as
funding or resources become available.


Step 2: Identify and Prioritize Mitigation Actions explains how to iden-
tify, research, evaluate, and prioritize mitigation actions to reduce
future losses.


How do you prepare an implementation strategy?


Who will implement the mitigation projects? What will be the funding
sources for these projects? When will the projects be completed?


Once mitigation actions are identified and prioritized, the plan-
ning team must identify the responsible agency or organization,
funding source, and time frame for completing each project.


Step 3: Prepare an Implementation Strategy will help you identify the
resources and appropriate steps necessary to implement mitigation
projects.


What should be included in the mitigation plan?


Does the plan accurately depict the process that your planning team under-
took? Is it written so that anyone who reads it can understand the
community’s risks and desired solutions? Will it meet the plan requirements
of DMA 2000 and/or other programs?


The mitigation plan provides a comprehensive strategy for address-
ing mitigation priorities. The plan should be easily readable, and it
should convey a complete perspective of your community, tribe, or
state’s hazards and potential losses, as well as approaches to miti-
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gate them, so that anyone who picks up the plan can understand
the vulnerabilities and the specific strategies for addressing them.
The content of the mitigation plan must meet planning require-
ments in 44 CFR Part 201 in order for the state, tribe, or commu-
nity to be eligible for FEMA mitigation funds. See Table 1: Hazard
Mitigation Planning Process – Local Planning Requirements by
Program for a list of these requirements. The plan should include:


� Discussion of the planning process and partners involved;


� Discussion of the hazards and associated potential losses;


� Goals aimed at reducing or avoiding losses from the identified
hazards;


� Mitigation actions that will help accomplish the established
goals;


� Strategies that detail how the mitigation actions will be imple-
mented and administered; and


� Description of how and when the plan will be updated.


Step 4: Document the Mitigation Planning Process helps you organize
all of your information into a coherent, practical plan that will
meet the DMA 2000 criteria.


The steps in this how-to guide suggest one possible planning ap-
proach. You may find it necessary to alter the sequence of steps or
tasks to fit the needs of your particular jurisdiction. However, the
process illustrated here is based on certain concepts common to all
successful planning processes, and you should be sure to incorpo-
rate the major elements suggested in each step. A subsequent


States and tribes that choose to serve as grantees
under HMGP must decide which level of mitigation plan to develop:


By identifying and
prioritizing mitiga-
tion actions, you will
have a list of projects that
will reduce future hazard
vulnerabilities. FEMA publi-
cation 386-5, Using Benefit-Cost Analy-
sis in Mitigation Planning, will help you
prioritize actions by describing appro-
priate benefit-cost methodologies for
evaluating the effectiveness of a range
of potential mitigation actions. You may
also require assistance from engineers,
surveyors, or the appraiser’s office to
help estimate costs and benefits asso-
ciated with particular mitigation actions.
Contact your local, county, and state
governments to find out who may be
able to provide this technical assistance.


� Enhanced State Mitigation Plans
After November 1, 2004, states and tribes with a FEMA-ap-
proved Enhanced State Mitigation Plan at the time of a disas-
ter declaration will qualify to receive up to 20% of disaster
outlays through HMGP funding. In addition to all requirements
in the Standard Plan, Enhanced State Mitigation Plans must
demonstrate a broad, programmatic mitigation approach and
systematic and effective administration of the mitigation pro-
gram.


� Standard State Mitigation Plans
After November 1, 2004, states and tribes with a FEMA-ap-
proved Standard State Mitigation Plan at the time of a disas-
ter declaration will qualify to receive up to 7.5%* of disaster
outlays through HMGP funding. Standard State Mitigation
Plans include all the requirements described above. These
plans also discuss how states coordinate mitigation planning
with local and tribal jurisdictions, and document funding and
technical assistance they will provide to these jurisdictions.


* Consolidated Appropriations Resolution, 2003, P.L. 108-7 includes language that reduces the 15% maximum of Hazard Mitigation Grant Pro-
gram funds generally available to a state under Section 404(a) of the Robert T. Stafford Disaster Relief and Emergency Assistance Act to 7.5%.
This applies to all disasters declared after February 20, 2003.
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Table 1: Hazard Mitigation Planning Process – Local Planning Requirements by Program


FEMA mitigation programs such as those listed below have specific planning requirements that must be met in order
to be eligible to participate in these programs. Therefore, when submitting a plan, you can either tailor it according to
the specific criteria of the program, or you may submit a comprehensive, multi-hazard plan that explains which sec-
tions of the plan address which mitigation program requirements. This explanation is often called a “cross-walk” and
it provides the reviewer with an easy way to link program requirements to specific sections of the plan. If you are
completing a Flood Mitigation Assistance (FMA) Program or Community Rating System (CRS) plan, it may need to be
expanded to receive credit under DMA 2000; however, if you complete a DMA plan, most other program requirements
will probably be met. The planning process outlined in this series of how-to guides will help you meet the basic
planning requirements of FEMA’s mitigation programs.
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guide, Bringing the Plan to Life: Implementing the Hazard Mitigation
Plan (FEMA 386-4), will provide guidance from mitigation plan
creation through adoption, implementation, monitoring, and up-
dating the plan.


Types of Information Found in the
How-To Series
The how-to series contains a wide variety of information, some of
which is highlighted with icons. Additional information can be
found in Appendix B, Library. To illustrate how the guide can be
used, newspaper articles from the fictional Town of Hazardville are
provided.


Icons


Guidance focused solely on the roles of states and tribes that serve
as grantees under HMGP, is identified as a sidebar with the “states”


icon. Tribes that choose to serve as grantees under
HMGP should follow the state icons. Although much of
the information will be the same for local, tribal, and
state governments, there are different requirements for


state and local mitigation plans. Furthermore, states have addi-
tional responsibilities to assist local entities in their planning ef-


State, Tribal, and Local Mitigation Planning
To implement a comprehensive approach to mitigation planning, states, tribes,
and communities must coordinate their policies and activities. States should play
a lead role and establish guidelines, goals, and priorities that communities adhere
to when preparing plans. To facilitate communities meeting these requirements,
states should provide technical assistance, funding, and information that may not
be readily available at the local level. This can include demographic, economic,
and vulnerability assessment and loss estimation modeling data, as well as ben-
efit-cost analysis guidance, depending on the needs of the community. Mean-
while, local government mitigation planning should be consistent with established
state goals and policies. Plans should identify local priorities and projects to be
considered when states set priorities and allocate limited resources. Communi-
ties are required to have FEMA-approved mitigation plans to be eligible to receive
federal grants from programs such as the post-disaster HMGP, Flood Mitigation
Assistance (FMA) Program, and Pre-Disaster Mitigation Program. States must
also have FEMA-approved plans to be eligible for HMGP funding, Fire Manage-
ment Assistance Grants, and non-emergency Stafford Act assistance. Following
the guidance in this how-to guide will help you prepare a multi-hazard plan that
can be packaged in a manner that allows you to meet FEMA planning require-
ments. Go to the FEMA Mitigation Planning home page, http://www.fema.gov/
fima/planning.shtm, for current information on planning requirements for the
Pre-Disaster Mitigation Program and HMGP.
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forts. For tribes that choose to serve as subgrantees under HMGP,
guidance focusing on local governments applies to these entities as
well.


Under DMA 2000
regulations, local gov-
ernments may be defined in
many different ways. A local
government may be defined


by a political boundary (such as a city,
county, or parish), or it may not have a
political boundary (an unincorporated
community or watershed, for example).
Counties comprised of numerous town-
ships or boroughs can also be consid-
ered local governments in addition to
other multi-jurisdictional arrangements.
Local governments should consult with
the State Hazard Mitigation Officer
(SHMO), Councils of Governments
(COGs), or other regional planning or-
ganizations and the State Emergency
Management Agency for guidance on
how “local governments” are defined in
their state. “Local government” is for-
mally defined in 44 CFR §201.2 of DMA
regulations.


Keep in mind that the
World Wide Web is an ever-
changing source of informa-
tion, and Web addresses
and the information they con-
tain change over time.


The “Advanced” icon indicates an additional step you
can take or when specialists may be needed.


The “Caution” icon alerts you to important information
and ways to avoid sticky situations later in the planning
process.


The “DMA” icon provides information relating to the
mitigation planning requirements outlined in the Disas-
ter Mitigation Act of 2000 (DMA 2000).


The “Glossary” icon identifies terms and concepts for
which a detailed explanation is provided in the Glossary
included in Appendix A.


The “HAZUS” icon identifies suggestions for using the
loss estimation tool, HAZUS (Hazards U.S.). HAZUS
contains national databases of economic, demographic,
building stock, transportation facilities, utilities, and


other information that can be used in risk assessment, response
and recovery, and awareness and preparedness programs. A new,
multi-hazard version of HAZUS, HAZUS-MH (Multi-Hazard),
contains earthquake, hurricane, flood, and wind loss estimate
components.


The “Tips” icon identifies helpful hints and useful in-
formation that can be used in the planning process.


Library


A mitigation planning “Library” has been included in Appendix B.
This library has a wealth of information, including Web addresses,
reference books, and other contact information to help get you
started. All of the Web sites and references listed in the how-to
guide are included in the library.
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You will gather
information and
data from a number of
sources during the develop-


ment of a mitigation plan. As with any
effort of this type, it is important to be
aware of how different authors use
terms. The easiest way is to look for
specific definitions within the source
documents to be sure you understand
the intended meaning. Additionally, data
displayed graphically must be assessed
to determine the map scale, and the
quality and resolution of source data
used to create the map.


Town of Hazardville Articles


Applications of the various steps in the mitigation planning process
are illustrated through a fictional community, the Town of
Hazardville, located in the State of Emergency. Hazardville, a small
community with limited resources and multiple hazards, is in the
process of developing a multi-hazard mitigation plan. Newspaper
accounts illustrate the various steps in the mitigation planning pro-
cess.


Worksheets


Finally, to help track your progress, worksheets have been devel-
oped to correspond with the structure of this guide. Worksheets
have been completed with Hazardville examples to illustrate the
type of information to be included in these worksheets. Blank
worksheets are included in Appendix C. Job aids to assist you in
completing the worksheets are included in Appendix D. You can
photocopy the worksheets and job aids to record your progress as
you undertake the process of developing the mitigation plan.
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The Hazardville Post
Vol. CXII No. 168 Monday, June 17, 2002


Town Council Approves Mitigation Planning Funds
Vote is Unanimous—Thorough Work Credited


[Hazardville, EM] The Hazard-
ville Town Council unanimously
approved local funds to continue the
hazard mitigation planning process
begun by the Town of Hazardville
Organization for Risk Reduction
(THORR). THORR completed the
Hazardville loss estimation and pre-
sented those findings to the Town
Council during its December meet-
ing. The overwhelming vote has
been attributed to the thorough
manner in which the loss estima-
tion was performed. Equally influ-
ential was the method used to
convey the results of the risk assess-
ment and loss estimation. “It really
hit home for the first time how vul-
nerable our town is when I saw
those maps. My shop is right near
the beach and that old lighthouse!”
cried Joe Fish, owner of Country
Joe’s Fish Market.


The local funds will be used to
complete the hazard mitigation plan
that will be based on the loss esti-
mation THORR completed last
November. The planning process
will provide a comprehensive strat-
egy to address potential losses due
to hazards within the community.
Hazardville’s mitigation plan will
include:
� Discussion of the process and


partners involved;
� Discussion of the hazards and


risks within the community;
� Mitigation goals and objectives


aimed at reducing and avoiding
long-term vulnerabilities to the
hazards identified during the loss
estimation;


� Mitigation actions that will help
the community accomplish its
hazard reduction goals;


� Strategies that detail how the
mitigation actions will be imple-
mented and administered; and


� Description of how and when the
plan will be updated.


Planning Department Director Joe
Norris indicated that it was very
important for THORR to continue
the work it began last year. “We
have a real opportunity to move for-
ward with our plans to make
Hazardville a viable, sustainable
community long into the future,”
said Norris during the Town Coun-
cil meeting in which the necessary
funding was approved. Hazard-
ville’s efforts to reduce future disas-
ter losses were applauded by Ben
Thompson, State Floodplain Man-
agement Coordinator, who spoke in
favor of the funding request at the
Town Council meeting.
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1
develop
mitigation
goals and
objectives


Overview


Now that your hazard profile and loss estimation as described in
Understanding Your Risks (FEMA 386-2) has been completed,


it’s time to identify appropriate mitigation actions and develop a
strategy to implement them. To guide your decisions, you will de-
velop goals based on your hazard profile and loss estimation find-
ings. You will then formulate objectives to define a path for
attaining your goals.


Goals are general guidelines that explain what you want to achieve.
They are usually broad policy-type statements, long term, and repre-
sent global visions, such as:


� The economic vitality of the community will not be threatened by
future flood events.


� Minimize wildfire losses in the urban wildfire interface area.


� The continuity of local government operations will not be significantly dis-
rupted by disasters.


Objectives define strategies or implementation steps to attain the identified goals.
Unlike goals, objectives are specific and measurable, such as:


� Protect structures in the historic downtown area from flood damage.


� Educate citizens about wildfire defensible space actions.


� Prepare plans and identify resources to facilitate reestablishing county opera-
tions after a disaster.


Mitigation Actions are specific actions that help you achieve your goals and
objectives. For example:


� Elevate three historic structures located in the downtown district.


� Sponsor a community fair to promote wildfire defensible space.


� Retrofit the police department to withstand high wind damage.


Goals, objectives,
and actions are based
on a community’s values,
identity, and culture. There
are no “wrong” goals when


it comes to mitigating the effects of haz-
ards. However, community mitigation
goals should be consistent with the
state’s goals and should not contradict
other community goals, such as those
expressed in the local comprehensive
or general plan.


You should ad-
dress all of your
hazards, but focus first
on what you determine to be
the most significant and


then address the others when time and
resources are available. New tools such
as HAZUS-MH are capable of produc-
ing multi-hazard risk assessments and
aggregating loss estimates when more
than one hazard is present.


In this step, information revealed in the hazard profiles and loss
estimation will be used to develop clear mitigation goals—general
guidelines that explain what you want to achieve—and objectives—
statements that detail how those goals will be achieved. One way to
begin this step is to phrase the findings of the vulnerability assess-
ment as problem statements by reviewing the results of the hazard
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The loss estimation
you completed in the
second phase of the mitiga-
tion planning process
should have helped you de-
termine the following:


� Which areas of the community or
state are affected by hazards;


� What assets will be affected and
how;


� How likely it is that the hazard event
may occur; and


� How intense the hazard event may
be in terms of its economic and so-
cial impacts.


and loss estimations and noting trends or patterns in the types and
location of previous or potential hazard events, and in the vulner-
ability of infrastructure, buildings, or populations. You can then
structure goals and objectives that steer you toward appropriate
mitigation actions.


Procedures & Techniques


Task A. Review and analyze the results of the hazard
profiles and loss estimation.


If you followed the planning process outlined in these guides, you
completed a profile and loss estimation for each of the hazards af-
fecting your community or state using the methodology outlined in
Understanding Your Risks (FEMA 386-2). The hazard profiles include
details on the causes of hazards, the likelihood of occurrence, se-
verity, and extent of areas affected. Knowing the severity and fre-
quency of a hazard are factors, among others, that you will
consider as you decide which hazards to focus on first.


The loss estimation provides a dollar amount of damages for a par-
ticular hazard event in your jurisdiction. It can also provide related
economic information, such as business interruption and revenue
losses. After reviewing the loss estimation results, the planning
team will have a better understanding of the potential impacts or
consequences of the hazards. The planning team can now use the
loss estimation and community asset data, and hazard profiles to
prioritize the hazards and develop problem statements.


1. Review the findings of your risk assessment.


At the end of Phase 2, you compiled the results of your work into a
written report. Most of the information needed to complete this
task can be drawn from this report. Some technical assistance may
be needed to interpret these findings:


a. Note the causal factors of each hazard. For example, flooding
in your community may be due to increased flows from exces-
sive rains, snow melts, or backwaters from another river, or
your community may experience flash floods in a particular
area because of a small creek’s capacity or increased paved
surfaces due to development. Knowing the causes of the haz-
ard will help determine what type of actions you can take to
prevent future damage. Look at the hazard profiles you com-
pleted at the end of Step 2 in Understanding Your Risks for this
information.
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b. Note the hazard characteristics. How the hazard behaves will
greatly influence the range of actions you take and when you
implement them. For example, if areas in your community are
vulnerable to chronic, low-level, but high-frequency hazard
events (e.g., a 10-year flood), you may decide to take immedi-
ate actions to protect these assets. Similarly, knowing that the
community is vulnerable to a lower probability, but high-dam-
age hazard event (such as an earthquake in the New Madrid
fault area) may lead you to take actions that could be accom-
plished over a longer period of time, but should also be
started immediately. An example of this would be initiating
the adoption of updated building codes. Look at the hazard
profiles you completed at the end of Step 2 in Understanding
Your Risks for this information.


Keep in mind that even if you followed the steps in Under-
standing Your Risks, you may not have necessarily distinguished
between areas subject to chronic, low-damage events and areas
subject to low probability, high-consequence events. However,
understanding these conditions at this point is important for
developing goals, objectives, and mitigation actions.


c. Note which important and/or critical assets (historic, civic,
emergency facilities, transportation, lifelines, etc.) identified
in Phase 2 are located in hazard areas. Look at the asset inven-
tory you completed at the end of Step 3 in Understanding Your
Risks for this information.


d. Identify specific characteristics of assets in hazard areas that
contribute to their vulnerability (e.g., older buildings not up
to current code located in the floodplain, manufactured hous-
ing located in flood- or tornado-prone areas, a hospital whose
access can be blocked by landslides that may occur following
an earthquake, or houses with wood shingle roofs located next
to fire-prone woodlands). Look at the asset inventory you
completed at the end of Step 3 in Understanding Your Risks for
this information.


e. Review the composite map of vulnerabilities and loss estimate
tables to identify the areas and hazards that would produce the
most potential losses (see page 4-2 of Understanding Your
Risks). Note whether there are special features or characteris-
tics in these hazard areas, such as an economic hub, parkland,
or special needs populations, including the elderly or low-in-
come residents.
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You should also revisit the community’s collective notions of per-
ceived risks and compare them to the actual risks and potential
losses threatening your community. In the beginning of the plan-
ning process, team members, elected officials, and the public may
have had preconceived notions of which hazards presented the
greatest risk, but after preparing your hazard profiles and loss esti-
mation, you now have a more fact-based idea of the hazards that
present the greatest threats to your community. This may be an
opportunity for a special briefing for community leaders, and for a
more concerted effort to inform the public. The hazard profiles
and loss estimation results should be reviewed with stakeholders
when they come together to develop the goals and objectives for
the plan.


2. Develop a list of problem statements based on these findings.


Your risk assessment findings may not clearly point you to which
hazard to address first. You may be asking: Should we focus on the
hazard that could affect the greatest portion of land, such as a wild-
fire? Maybe our best bet is to focus on the hazard that would result
in the greatest amount of damage, such as an earthquake with the
potential to level the entire community, or maybe we should focus
on the hazard with the greatest chance of occurring, such as a
flood. Where should the planning team start in this analysis? One
way to carry out this analysis is to develop a list of problem state-
ments. Start by addressing previously listed items a through e to see
your community’s vulnerabilities more clearly. Write down each
problem that was identified in the report. For example, in
Hazardville, the risk assessment identified flooding, wildfires, and
earthquakes as hazards affecting the town. THORR can now write
such statements as:


a. The manufactured home park is the most vulnerable area to
flooding. This area floods each year. Flooding is caused by ex-
cessive rains.


b. The sewage treatment plant is located in the 100-year flood-
plain.


c. The lighthouse, of significant historic value, is threatened by
erosion from coastal flooding. The rate of erosion is 5 feet per
year.


d. Wildfires could destroy the primary forest and a number of
residential structures. We are experiencing the fourth year of
drought conditions.


While taking note of
the losses your commu-
nity faces in this step, begin
to think about development
policies, regulations, and/or
practices that may need to be revised
so that future development and con-
struction occur in a safe manner. Fur-
thermore, note whether there are
businesses, other organizations, or in-
dividuals in the hazard areas that you
previously overlooked as potential part-
ners in the planning process.


Results from the
loss estimation must
be presented to citizens,
business owners, and
elected officials so that they
can understand the information. It may
be necessary to reformat the data for
different types of meetings or presen-
tations, depending on the technical
background of the audience. The pre-
formatted data reports and graphic
maps contained in HAZUS-MH are use-
ful and effective at communicating risks
and making presentations.
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e. Hazardville has a moderate earthquake threat. The town lies
within a seismic zone that has a 10% chance of exceeding 0.3g
in 50 years. An earthquake of that size could damage much of
the town and disrupt lifelines, but would cause the most dam-
age to the older buildings located in the downtown business
district.


You will probably end up with several problem statements for each
hazard. You may also notice that some areas or assets could be af-
fected by multiple hazards. Writing down these issues will help you
to better decide which issues to address first.


By the time you complete this exercise, you may have a very long
list of problem statements. The challenge you now face is to con-
vert the problem statements into general goal statements to ad-
dress these issues. One approach you can take is to group problem
statements by theme. Look for common or similar characteristics
and group those statements together.


Task B. Formulate goals.


Your mitigation goals should articulate the community’s desire to
protect people and structures, reduce the costs of disaster response
and recovery, and minimize disruption to the community, tribe, or
state following a disaster. These should not identify specific mitiga-
tion actions (those will be developed later), but identify the overall
improvements you want to achieve.


Your state will have goals and objectives they wish to focus on, and
any funding made available through state or tribal programs may
need to address these priorities. Learn what these goals are before
developing your own. Your goals should reflect the mitigation mis-
sion statement you developed in Phase 1 of the planning process
(see Getting Started, FEMA 386-1), as well as state or tribal mitiga-
tion goals and other local community goals. Contact your State
Hazard Mitigation Officer (SHMO) to verify your state’s goals.


1. Develop proposed goal statements.


Once your problem statements have been grouped by similar
themes, you can develop proposed goal statements that correspond
to the problem statements. Goals are broad, forward-looking state-
ments that succinctly describe your aims. Several problem state-
ments can lead to one broad goal.


You may want to take the
opportunity to prioritize
the issues/problem state-
ments to reflect their relative
challenge to the state/com-
munity.
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For example, if your problem statements addressing floods are:


� The manufactured home park is the most vulnerable area to
flooding. This area floods each year. Flooding is caused by ex-
cessive rains.


� The sewage treatment plant is located in the 100-year flood-
plain.


Your proposed goal statement may be:


� Minimize losses to existing and future structures within hazard
areas, or


� Minimize losses to existing and future structures, especially
critical facilities, from flooding.


The first goal is very general. It can apply to any structure, includ-
ing critical facilities, and also addresses other hazards. The second
goal focuses only on floods and points out critical facilities as a pri-
ority. There is no right or wrong way of writing your goals. Some
mitigation plans have very general goal statements (see the follow-
ing two excerpts), while others may be more specific. The key is to
write goals that are achievable through the corresponding objec-
tives.


2. Review existing plans and other policy documents to identify potential
conflicts.


Hazard mitigation goals, while broad, should be consistent with the
goals and objectives of other plans in your community. Compre-
hensive plans, for example, may address issues such as sustainable
development, smart growth, watershed protection, and transporta-
tion policies. Review existing plans and list the goals established in
these plans to assess whether they conflict with those for reducing
the effects of hazards. In the event that goals do conflict, it is im-
portant to discuss how such a conflict would be resolved. It may be
that the existing plan did not benefit from the hazard knowledge
you now have. When the goals complement each other, an oppor-
tunity to build support for mitigation is created, and there is the
potential to implement planning initiatives that serve multiple ob-
jectives for your community.


Look for plans or policies that address topics that are closely re-
lated to mitigating the effects of hazards, including:


� Sustainability
� Economic growth
� Growth management


The
Comprehensive
Plan
A comprehensive plan (also
called a general or master plan) is a
document that expresses community
goals and objectives. This plan docu-
ments the community’s desired physi-
cal development and includes policy
statements that indicate the desired rate
and quantity of growth, community char-
acter, transportation services, location
of growth, and siting of future public fa-
cilities and transportation. It also indi-
cates how these goals are to be
achieved. These plans are comprehen-
sive in that they cover the entire geo-
graphic area of a community and
include all of the physical elements that
will determine the community’s future
development. These plans usually con-
tain written policies and land use maps.
The comprehensive plan has no author-
ity in and of itself, but it serves as a guide
for community decision-making. One of
the most common tools used to imple-
ment plan policies is the community’s
zoning ordinance, which creates land
use districts and specifies the land uses
permitted in each district. All land within
the community is classified into one of
the zoning districts. Other tools that are
used to implement plan policies include
subdivision ordinances, site planning
and development codes, tax policies,
capital improvement policies, and build-
ing permit policies. Not all communities
have such plans, however.


Most communities update their compre-
hensive plans on a periodic basis, gen-
erally every 5 to 10 years. These plans,
therefore, should be reviewed for their
relevance to current conditions. During
review of the community’s comprehen-
sive plan, consider ways to incorporate
hazard mitigation components into the
plan at its next scheduled update. Many
communities already have comprehen-
sive plans, and incorporating hazard
mitigation into the next plan update is a
good way to keep the community fo-
cused on making day-to-day decisions
that support hazard loss reduction.







develop mitigation goals and objectives 1


1-7Version 1.0    April 2003


� Environmental preservation
� Historic preservation
� Redevelopment
� Health and/or safety
� Recreation
� Land use/zoning
� Public education and outreach
� Transportation


When reviewing the plans, note sections and related ordinances
that could be revised or updated to provide a more comprehensive
approach to hazard mitigation. These changes may end up as rec-
ommended actions in Step 2. For example, sections addressing re-
development may be revised to include provisions to incorporate a
hazard mitigation assessment of new redevelopment proposals. Re-
view goals presented in other community mitigation plans within
your state, or those of other communities with similar hazards, to
determine whether you have overlooked any key issues. Contact
your SHMO for assistance.


Task C. Determine objectives.


After you have developed your mitigation goals, you are ready to
formulate objectives. Objectives are more specific and narrower in
scope than goals. They expand on the goals and provide more de-
tail on the ways to accomplish them. While the planning team un-
doubtedly will have many good ideas, the public should also be
involved in developing these objectives. Several ways to include the
public in this process are discussed in Task D. It is important to
have measurable objectives because they provide a roadmap for
successfully implementing the strategy.


Some goals and objectives may not be based solely on the results of
the loss estimation, but also on social and environmental values,
political desires, historic preservation concerns, and/or state miti-
gation priorities and funding opportunities. For example, a com-
munity with a large tourism industry may be more interested in
protecting historic or commercial assets first than in protecting
other assets that demonstrate a higher vulnerability to hazards. If
this is the case, the planning team should document the reasoning
behind these goals or objectives.


Objectives define strat-
egies or implementation
steps to attain the identified
goals. Unlike goals, objec-
tives are specific and mea-
surable.
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Task D. Get public input.


Involving the public when developing the community’s goals and
objectives is important to ensure fair representation of all sectors in
the community or tribe and reduces the chance that any concerns
will be overlooked. The more that the public or those who will be
affected by your plan participate in the process, the more likely it is
that they will support the process and the plan. The method you
choose to use to involve the public depends on the size of your ju-
risdiction, the style of public input that normally is used for com-
munity issues, the established timeline, and the resources available.
You most likely developed a set of procedures earlier in the plan-
ning process when you established the planning team and secured
support for the process. The following summarizes some of the in-


Example of state goals and objectives:
North Carolina State Mitigation Goals (excerpted from the August
2001 state plan).


Goal 1 Maintain and enhance the North Carolina Division of Emergency
Management’s capacity to continuously make North Carolina less
vulnerable to hazards.


Objective 1.1 Institutionalize hazard mitigation.


Objective 1.2 Improve organizational efficiency.


Objective 1.3 Maximize utilization of best technology.


Goal 2 Build and support local capacity and commitment to become con-
tinuously less vulnerable to hazards.


Objective 2.1 Increase awareness and knowledge of hazard mitigation prin-
ciples and practice among local public officials.


Objective 2.2 Provide direct technical assistance to local public officials and
help communities obtain funding for mitigation planning and
project activities.


Objective 2.3 Encourage communities to develop, adopt, and implement
local hazard mitigation plans.


Goal 3 Improve coordination and communication with other relevant
organizations.


Objective 3.1 Establish and maintain lasting partnerships.


Objective 3.2 Streamline policies to eliminate conflicts and duplication of
effort.


Objective 3.3 Incorporate hazard mitigation into activities of other organiza-
tions.


Goal 4 Increase public understanding, support, and demand for hazard
mitigation.


Objective 4.1 Identify hazard-specific issues and needs.


Objective 4.2 Heighten public awareness of natural hazards.


Objective 4.3 Publicize and encourage the adoption of appropriate hazard
mitigation actions.
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Example of community goals and objectives:
Village of Gurnee, Illinois, Mitigation Goals (excerpted from the
November 15, 2001 plan)


Goal 1 Protect existing properties.


Objectives:
� Use the most effective approaches to protect buildings from flooding, includ-


ing acquisition or relocation where warranted.
� Enact and enforce regulatory measures that ensure new development will not


increase flood threats to existing properties.
� Use appropriate actions to mitigate against the danger and damage posted


by other hazards.


Goal 2 Protect health and safety.


Objectives:
� Advise everyone of safety and health precautions to take against flooding and


other hazards.
� Improve traffic circulation during floods and at other times.
� Improve water quality and habitat.


Goal 3 Improve the quality of life in Gurnee.


Objectives:
� Preserve and improve the downtown core of businesses and services.
� Ensure that current owners can maintain and improve their properties.
� Use acquisition programs to expand open space and recreational opportuni-


ties.
� Maintain an attractive riverfront and other public open spaces.


Goal 4 Ensure that public funds are used in the most efficient manner.


Objectives:
� Prioritize mitigation projects, starting with sites facing the greatest threat to


life, health, and property.
� Use public funding to protect public services and critical facilities.
� Use public funding for projects on private property where the benefits exceed


the costs.
� Maximize the use of outside sources of funding.
� Maximize owner participation in mitigation efforts to protect their own proper-


ties.
� Encourage property-owner self-protection measures.


formation contained in Getting Started: Building Support for Mitiga-
tion Planning (FEMA 386-1).


1. Organize public forums to solicit input on community goals and
objectives.


You may choose to conduct more than one of the approaches pro-
posed below, or you may use another method that has already been
successful in your community, tribe, or state. All of the approaches
provide citizens with an opportunity to voice their concerns,
present ideas about the mitigation plan, and learn about how pro-
posed actions may affect them.
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a. Town Hall meetings. Town Hall meetings are an effective way
to bring citizens and other stakeholders together to learn
about study findings and the progress being made on the
plan, and to provide input on the proposed goals and mitiga-
tion strategy.


b. Working groups or advisory committees. Working groups or
advisory committees may have already been established by
topic areas, such as land use, environmental protection, and
transportation. These committees can help the planning team
identify goals and objectives specific to their topic areas. Mem-
bership in such committees should be broad-based. They
should include people with direct knowledge or understand-
ing of the topic, as well as those directly affected by the prob-
lems and/or those with a specific interest in it.


c. Facilitated meetings. A large workshop or group session may
be more appropriate when many stakeholders are expected to
attend. These meetings are most productive when a trained
facilitator is used. With the facilitator’s assistance, the plan-
ning team can get opinions, suggestions, and other informa-
tion that may be useful to consider when setting goals and
objectives.


Other participation methods include hosting a public workshop,
establishing a hotline, conducting interviews, and distributing a
survey or questionnaire (these methods are covered in Getting
Started, FEMA 386-1). Workshops can be held at different mile-
stones in the planning process for large or small groups of commu-
nity, tribal, or state representatives, business representatives, and
citizens. These meetings can bring problems and issues to the table
and provide new ideas for solutions.


2. Develop consensus on goals and objectives.


An important task to accomplish during your public involvement
activities is to build consensus on the proposed goals and objec-
tives. Make sure that you allow time in the agenda for the partici-
pants to formally express their opinions on the proposed goals and
objectives. See Getting Started (FEMA 386-1) for consensus building
methods to use in your meetings. It is important for your elected
leaders, civic organizations, and agencies to agree on the proposed
goals and objectives, as they will guide your mitigation strategy.


Involving the public
and other stake-
holders in the develop-
ment of goals and objectives
is crucial to developing an
effective plan. Inviting stakeholders to
join a working group or advisory com-
mittee is a good way to involve them.
People may be hesitant to serve on one
of these committees because they may
not realize how important it is or not
know what to expect. Recruiting people
may be easier if, from the beginning of
the planning process, the planning team
has organized public involvement and
education activities. (See Step 3 in Get-
ting Started, FEMA 386-1 for additional
information.)
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Summary
Developing clear goals and objectives that reinforce your overall
purpose and mission for undertaking a mitigation planning pro-
cess keeps the planning team focused and helps clarify solutions to
problems and issues as they arise. Well articulated goals and objec-
tives that are agreed upon by the planning team, elected officials,
and the public provide the necessary framework by which decisions
on mitigation actions will be based.


Sample Performance-Based Objectives
You may wish to include time frames and specific targets within those
time frames as part of your objectives (see examples). There is no
single method for developing good objectives. What is important is
that the objectives you develop achieve the goals and allow you to
measure progress toward reducing your risks.
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The Hazardville Post
Vol. CXII No. 234 Thursday, August 22, 2002


THORR Develops Hazard Mitigation Goals and Objectives
(Part 1 of a 4-Part Series on the Mitigation Strategy Process)


[Hazardville, EM] In a facilitated
workshop last night, the Town of
Hazardville Organization for Risk
Reduction (THORR) developed sev-
eral hazard mitigation goals to
guide the town in its mission of di-
saster resistance. THORR has been
working for the past several months
to develop a hazard mitigation plan,
using the process outlined in the
Federal Emergency Management
Agency’s (FEMA) how-to guides.


To identify goals and objectives,
THORR first overlaid a base map
of the town with a hazard map cre-
ated during the loss estimation


study completed in November 2001.
Highlighting the areas in the town
likely to suffer losses during hazard
events, THORR and the advisory
committee clarified the town’s con-
cerns with a list of problem state-
ments, including the following:
� The manufactured home park is


the most vulnerable area to flood-
ing. This area floods each year.
Flooding is caused by excessive
rains.


� The sewage treatment plant is lo-
cated in the 100-year floodplain.


� The lighthouse, of significant his-
toric value, is threatened by ero-
sion from coastal flooding. The
rate of erosion is 5 feet per year.


� Wildfires could destroy the pri-
mary forest and a number of resi-
dential structures. We are
experiencing the fourth year of
drought conditions.


� Hazardville has a moderate earth-
quake threat. The town lies
within a seismic zone that has a
10% chance of exceeding 0.3g in
50 years. An earthquake of that
size could damage much of the
town and disrupt lifelines, but
would cause the most damage to
older buildings in the downtown
business district.


From these statements, THORR
developed goals and objectives to
address these problems. Joe Norris,
Hazardville’s Planning Department
Director and task force leader, said
that by defining the goals and ob-
jectives, “We are taking a long-range
view to make our community more
disaster resistant. We are develop-
ing these goals and objectives on a
town-wide basis but are also con-
sidering statewide priorities.”


Much of the credit for developing
goals and objectives goes to the ad-
visory committee. Advisory commit-
tee members had some very lengthy
discussions about the difference
between goals and objectives. Some
members wanted to write very spe-
cific goals that sounded more like
actions. Joe Norris was helpful in
pointing out the difference and us-
ing existing goals and objectives of
other Hazardville plans as examples
to help guide the group.


“Sheila Frost, a local business
leader and member of the advisory
committee, worked really hard to
bring town and county leaders to-
gether in a workshop to discuss sus-
tainable development,” Norris said.
“At first, some THORR members
didn’t get the connection, but even-


(continued on page 1-13)
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tually everyone realized that sus-
tainable development could truly
help our mission of disaster-resis-
tance.”


As stated by Mayor McDonald,
“The primary purpose of hazard
mitigation is to minimize or elimi-
nate the vulnerability of people,
property, and resources to all types
of hazards. A key benefit is that
money spent on hazard mitigation
today will significantly reduce hu-
man suffering and future demand
for large amounts of dollars when
disasters strike. As part of this, we
must closely examine all current
town operations and policies.”


Vincent D’Blizzard, a member of
the advisory committee and presi-
dent of the chamber of commerce,
said that a hazard mitigation plan
would reduce the economic losses
that often follow a hazard event,
including destruction of property,
loss or interruption of jobs, and clos-
ing or disabling of businesses and
critical facilities. D’Blizzard re-
minded business leaders that the
manufactured home park where
many of the workers live is prone
to flooding and unreinforced com-
mercial masonry buildings located
in the older part of town are prone
to earthquake damage. Mayor
McDonald agreed, and added, “Miti-
gation is a philosophy that includes
a range of actions that, when holis-
tically implemented, increases a
community’s resiliency to disas-
ters.”


(continued from page 1-12)
Some of the goals, and their associated objectives, identified in the
workshop included:


Goal #1: Minimize losses to existing and future structures within
hazard areas.


Objectives:
� Reduce damages to the manufactured home park in the


floodplain.
� Address potential flooding problems to the sewage treatment


plant.
� Strengthen existing buildings to withstand the impact of


earthquakes.


Goal #2: Preserve invaluable cultural resources threatened by
hazards.


Objective:
� Protect the lighthouse from erosion and coastal flooding.


Goal #3: Promote sustainable development to improve the quality
of life.


Objectives:
� Establish open space parks and recreational areas in hazard areas.
� Provide for the conservation and protection of natural resources.
� Prohibit additional housing (especially elderly and high density)


in areas of high hazard risk.


Goal #4: Increase public awareness of hazards to facilitate support
for and adoption of mitigation actions.


Objectives:
� Develop education programs to reach all citizens, especially those


within high hazard areas.
� Encourage businesses and private property owners to adopt


appropriate mitigation actions.


Goal #5: Prevent destruction of forests and structures in the Urban
Wildland Interface.


Objectives:
� Improve communications capability between local and county


emergency management and law enforcement personnel.
� Protect structures in the Urban Wildland Interface.
� Develop evacuation procedures to enable residents near the forest


to evacuate safely.







step
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2
identify
and
prioritize
mitigation
actions


Overview


In Step 2, you will identify, evaluate, and prioritize mitigation
actions that address the goals and objectives developed by the


planning team in Step 1. These actions form the core of your miti-
gation plan, and will be the most outward representation of the
planning process to the general public and political leadership in
your community. As such, it may be tempting at this point in the
planning process to quickly finalize a list of projects that would sim-
ply get the job done. However, it is important to take time to evalu-
ate the relative merits of the alternative mitigation actions and the
local conditions in which these activities would be pursued. In do-
ing so, you can be confident that the actions you end up with will
have public, government, and political support, and will be the
appropriate technical response to the hazard issues in your com-
munity.


Some actions you identify may be “bricks and mortar” projects,
such as constructing tornado shelters or safe rooms, and retrofit-


Mitigation actions can be grouped into six broad categories:
1. Prevention.  Government administrative or regulatory actions or processes that influence the way land and


buildings are developed and built. These actions also include public activities to reduce hazard losses. Examples
include planning and zoning, building codes, capital improvement programs, open space preservation, and
storm water management regulations.


2. Property Protection.  Actions that involve the modification of existing buildings or structures to protect them from a hazard,
or removal from the hazard area. Examples include acquisition, elevation, relocation, structural retrofits, storm shutters,
and shatter-resistant glass.


3. Public Education and Awareness.  Actions to inform and educate citizens, elected officials, and property owners about
the hazards and potential ways to mitigate them. Such actions include outreach projects, real estate disclosure, hazard
information centers, and school-age and adult education programs.


4. Natural Resource Protection.  Actions that, in addition to minimizing hazard losses, also preserve or restore the functions
of natural systems. These actions include sediment and erosion control, stream corridor restoration, watershed manage-
ment, forest and vegetation management, and wetland restoration and preservation.


5. Emergency Services.  Actions that protect people and property during and immediately after a disaster or hazard event.
Services include warning systems, emergency response services, and protection of critical facilities.


6. Structural Projects.  Actions that involve the construction of structures to reduce the impact of a hazard. Such structures
include dams, levees, floodwalls, seawalls, retaining walls, and safe rooms.
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ting or rehabilitating existing structures to resist flood, wind, or
seismic forces. Others may be non-construction related projects,
such as acquisition and relocation of threatened structures and
implementation of educational awareness programs. Regulatory
actions are also non-construction alternatives that often take the
form of new legislation or amendments to existing laws, building
codes, or land development ordinances.


The evaluation and prioritization of the alternative mitigation ac-
tions will produce a list of recommended mitigation actions to in-
corporate into the mitigation plan. The process outlined in this
step includes a comparative evaluation of the pluses and minuses
for each potential action. During this effort, the planning team will
address a number of important questions, including:


� Which actions can help us meet our mitigation objectives?


� What capabilities do we have to implement these actions?


� What impacts (if any) will these actions have on our commu-
nity?


Procedures & Techniques


Task A. Identify alternative mitigation actions.


The purpose of this task is to identify a variety of possible actions to
address the mitigation objectives you developed in Step 1. You will
use Worksheet #1: Identify Alternative Mitigation Actions to record
these actions for use in subsequent tasks. Start by filling in your
community’s goal and corresponding objective. Then consult a va-
riety of sources, some of which follow, to identify potential alterna-
tive mitigation actions appropriate for your area. List these
alternative actions and the sources used on your worksheet.


1. Review existing literature and resources.


Using your list of mitigation objectives as the foundation, identify
alternative actions that may achieve these objectives. Existing litera-
ture can help identify alternative mitigation actions and shed light
on specific issues to consider when you evaluate the alternatives
later. A number of publications, Web sites, and other resources pro-
vide information on the structural integrity, specific design fea-
tures, and approximate cost ranges of actions.


While there is no single source of information for all possible miti-
gation actions, the library in Appendix B provides many resources
as a starting point for the planning team. Additionally, Worksheet


Document the pro-
cess you used and the
sources you sought to help
identify possible mitigation
actions. You will need this in-
formation in Step 4 to write your mitiga-
tion plan in accordance with relevant
FEMA program requirements.
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Job Aid #1: Alternative Mitigation Actions by Hazard (Appendix D)
may help you identify potential mitigation actions. The matrix lists
alternative mitigation actions that may be applicable across a range
of seven major natural hazards. This job aid is organized according
to the six broad categories of mitigation actions presented earlier.
This listing is not exhaustive; therefore, the planning team should
also ask the “expert” partners identified in Phase 1 (see Getting
Started, FEMA 386-1) to suggest other possible mitigation actions.


Scientists and hazard experts (e.g., geologists, seismologists, hy-
drologists, etc.), as well as floodplain managers, emergency manag-
ers, fire marshals, public works engineers, transportation
engineers, and civil engineers who are expert in applying mitiga-
tion and emergency management principles all have valuable expe-
rience in knowing what works to mitigate hazards. These experts
can help you evaluate whether the mitigation alternative will fulfill
your objective, if the action provides a long-term solution to the
problem, and possibly what some of the social, administrative, envi-
ronmental, and economic implications are for your planning area.
Furthermore, some potential alternative actions involve complex
engineering and may require additional study before a solution or
alternative mitigation action can be identified. For example, if your
objective is to reduce flood damage in a particular location, but
you are not sure if the flooding is caused by undersized culverts,
inadequate storm drainage, or debris, you will have to ask an engi-


Examples of alternative mitigation actions include:
� Adopting land use planning policies based on known hazards


� Developing an outreach program to encourage homeowners to buy hazard insurance to protect belongings


� Relocating structures away from hazard-prone areas


� Developing an outreach program to encourage homeowners to secure furnishings, storage cabinets, and utilities to pre-
vent injuries and damages during an earthquake


� Retrofitting structures to strengthen resistance to damage


� Developing, adopting, and enforcing effective building codes and standards


� Engineering or retrofitting roads and bridges to withstand hazards


� Requiring the use of fire-retardant materials in new construction


� Requiring disclosure of hazards as part of real estate transactions


� Adopting ordinances to reduce risks to existing hazard-prone buildings


� Imposing freeboard requirements in special flood hazard areas


� Implementing V Zone construction requirements for new development located in coastal A Zones


When identifying al-
ternative mitigation
actions, be sure to evalu-
ate needs for both existing
and future buildings and in-
frastructure.


States have pre-
pared technical
guides to assist local
communities. The following
two guides available


through the Web include descriptions
of various mitigation actions to address
hazards:


� North Carolina Division of Emer-
gency Management, Tools and Tech-
niques for Mitigating the Effects of
Natural Hazards at http://www.dem.
dcc.state.nc.us/mitigation/Library/
Full_Tools_and_Tech.pdf


� Oregon Department of Land Conser-
vation and Development (DLCD),
Planning for Natural Hazards—Or-
egon Technical Resource Guide at
http://www.lcd.state.or.us/hazhtml/
Guidehome.htm
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Worksheet #1 Identify Alternative Mitigation Actions step 


Fill in the goal and its corresponding objective developed in Step 1. Use a separate worksheet for each objective.
Make sure you note the sources of information. Use Worksheet Job Aid #1 in Appendix D as a starting point for
identifying potential mitigation actions. The examples in this worksheet and the remaining worksheets refer to
Hazardville and are for illustrative purposes. Blank worksheets can be found in Appendix C.


Goal:     Minimize losses to existing and future structures within hazard areas.


Objective: Reduce potential damages to the manufactured home park in the floodplain.


Have you considered alternative mitigation actions from other mitigation action categories?
Check off ones that apply to this objective.


�  Prevention


�  Property Protection


�  Public Education and Awareness


�  Natural Resource Protection


�  Emergency Services


�  Structural Projects


�


�
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neer to evaluate the flooding condition, or recommend that an
engineering analysis be conducted to identify potential solutions.


2. Review “success stories.”


Other communities or states may have already addressed your same
problem and developed a solution that may also work for your
community. Ask your State Hazard Mitigation Officer (SHMO) to
help identify success stories from other communities or states. In
addition, FEMA has “success stories” and “best practices” guides
that can help identify what other communities have done.


3. Solicit public opinion and input.


Surveys or questionnaires are very effective tools for gathering in-
formation on potential alternative mitigation actions that would be
acceptable or preferred by community residents. With surveys, not
only can you collect valuable information, but you can also estab-
lish rapport and foster involvement among citizens. Best of all, you
reach people who don’t show up for meetings. A survey or ques-
tionnaire can be included in a utility bill mailing, conducted door-
to-door, or posted on a community Web site.


The survey should ask for information such as:


� The residents’ understanding of what is currently being done
to address hazards;


� What residents think is lacking in current efforts and what
could be improved upon;


� Suggestions and preferences of proposed mitigation actions
(see survey excerpt); and


� Which of your mitigation goals and objectives do residents
feel are most important to pursue.


Surveys, however, can be costly for a community, tribe, or state to
undertake. Volunteers can help to reduce costs. For some commu-
nities, however, a survey may be too expensive and alternative ways
to obtain information must be pursued.


FEMA’s Mitigation
Resources for Suc-
cess CD (FEMA 372)
features a variety of techni-
cal, case study, and federal


program information that will help build
support and provide resources for un-
dertaking hazard mitigation activities
and programs. The CD includes useful
information, publications, technical fact
sheets, photographs, case studies, and
federal and state mitigation program in-
formation and contacts. The documents
and photographs can be exported to
other documents, Web sites, and publi-
cations, and can be used in educational
and training presentations. To obtain a
copy, call the FEMA publications ware-
house at 1-800-480-2520. FEMA’s Web
site also includes a Web page with in-
formation on success stories: http://
www.fema.gov/fima/success.shtm.


Acknowledge cur-
rent policies and
practices that have
been successful in your
community, tribe, or state.


Publicizing these successes fosters
support for continuing or increasing miti-
gation efforts.


University and college stu-
dents are a useful and low-cost re-


source for developing
surveys. Sociology, environ-
mental sciences, or urban
planning departments are
good places to start. Work-
shops or public gatherings


are another good way to involve the
public in identifying a range of alterna-
tive mitigation actions. Survey questions
can be handed out and collected from
the group as part of the meeting to en-
sure that the planning team has pro-
vided an opportunity for public input to
the plan. The survey excerpt shown
here was developed and implemented
with assistance from students in the
University of Oregon Department of
Community and Regional Planning.
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4. Summarize your findings.


The planning team will use the results of Task A to evaluate the
alternative mitigation actions in Task C. The planning team can
use Worksheet #1 as the summary or, if a team member has time,
he or she can summarize the research and present it in a more de-
tailed manner. Any background information the planning team
discovers along the way regarding the implications of various alter-
natives (e.g., relative costs, potential environmental impacts, regu-
latory requirements, etc.) should be available to the whole
planning team for consideration in the next task.


Task B. Identify and analyze state and local mitigation
capabilities.


In this task, you will review and analyze state and local programs,
policies, regulations, funding, and practices currently in place that
either facilitate or hinder mitigation in general, including how the
construction of buildings and infrastructure in hazard-prone areas
is regulated. You will also learn how your local, tribal, and state gov-
ernments are structured in terms of professional staff that would be
available to directly carry out mitigation actions, or to provide tech-
nical assistance. This inventory and analysis is often called a capa-
bility assessment. By completing this assessment, you will learn how


Excerpt from the Oregon Household Natural Hazards Preparedness Questionnaire,
January 2003. The complete survey can be found in Appendix E.


18. A number of activities can reduce your community’s risk from natural hazards. These activities can be both
regulatory and non-regulatory. An example of a regulatory activity would be a policy that limits or prohibits develop-


ment in a known hazard area such as a floodplain. An example of a non-regulatory activity would be to develop a public
education program to demonstrate steps citizens can take to make their homes safer from natural hazards. Please check the
box that best represents your opinion of the following strategies to reduce the risk and loss associated with natural disasters.


Capability Assessment
A capability assessment has two com-
ponents: an inventory of an agency’s
mission, programs, and policies; and an
analysis of its capacity to carry them
out. A capability assessment is an inte-
gral part of the planning process in
which you identify, review, and analyze
what your state and community are
currently doing to reduce losses and
identify the framework that is in place
or should be in place for the implemen-
tation of new mitigation actions. De-
pending on how your community or
state is developing the mitigation plan,
capability assessments can be con-
ducted effectively at differ-
ent points in the planning
process. The capability as-
sessment has been in-
cluded here in this guide
because the inventory will
generate information that
will help the community and state evalu-
ate alternative mitigation actions. Simi-
larly, analyzing what your community
and state has the capacity to do, and
understanding what needs to be
changed or enhanced to facilitate loss
reduction, enables you to address such
shortfalls in your mitigation plan.
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or whether your community will be able to implement certain
mitigation activities by determining:


� Types of mitigation actions that may be prohibited by
law;


� Limitations that may exist on undertaking actions; and


� The range of local and/or state administrative, program-
matic, regulatory, financial, and technical resources
available to assist in implementing your mitigation strat-
egy.


This information will feed directly into the analysis of the spe-
cific mitigation actions you will undertake in Task C.


1. Review the state capability assessment.


The state capability assessment provides local jurisdictions
with valuable information to determine the viability of certain
mitigation actions. Review the information provided in the
state capability assessment with regard to the following:


� Will the state be able to provide sufficient resources to
assist you (financially, technically, administratively, or
with respect to regulations) in implementing specific
alternative mitigation actions (e.g., is technical staff or
funding available to assist in evaluating your critical fa-
cilities for natural hazard vulnerability)?


� Will certain mitigation actions not be available to you
(e.g., does the state prohibit the use of public funds to
purchase private property)?


� Are there state regulations, initiatives, or policies that
operate at the local level that have negative implications
for improving loss reduction efforts? (For example, does
the state require that all incorporated jurisdictions use a
specific building code? This would be considered some-
what supportive because everyone in the building indus-
try would use the same code throughout the state;
however, it may hinder a coastal community’s ability, for
example, to enact stricter requirements regarding wind
loads.)


If the state capability assessment has not been completed, you
may wish to work with your State Hazard Mitigation Officer
to obtain the information to complete Worksheet #2: State
Mitigation Capability Assessment. You will need this informa-
tion to determine local capabilities.


Inventory and analyze
your capabilities for imple-
menting mitigation actions at the
state and local levels.


DMA 2000 requires states, as part of their miti-
gation strategy, to discuss their “pre- and post-
disaster hazard management policies,
programs, and capabilities to mitigate the haz-
ards in the area, including: an evaluation of state
laws, regulations, policies and programs related
to hazard mitigation as well as to development
in hazard-prone areas; a discussion of state
funding capabilities for hazard mitigation
projects; and a general description and analy-
sis of local mitigation policies, programs and
capabilities” [44 CFR §201.4 (c)(3)(ii)]. The ca-
pability assessment provides an opportunity for
the state to identify the resources and tools (pro-
grams, laws, policies, practices, and staffing) that
pertain to loss reduction, and to evaluate these
tools based on whether they support, facilitate,
or hinder loss reduction at the state and local
levels.


The state’s mitigation capabilities will have sig-
nificant implications for the local planning effort.
For example, the state may require that all local
floodplain management ordinances contain the
provision that new construction must be elevated
to one foot above the base flood elevation. This
is an example of a policy that supports mitiga-
tion. The state may have established a fund to
assist local governments in acquiring property
for various public benefits (including loss reduc-
tion). This is an effort that can facilitate local miti-
gation efforts. Alternatively, in an effort to
stimulate tourism, the state may have an eco-
nomic development program that provides in-
centives to businesses that locate along coastal
waterfronts. This is an example of a program
that may hinder mitigation efforts.


The state capability assessment serves as the
backdrop or prelude to the identification of spe-
cific mitigation efforts targeted for state-level
planning, as well as for local planning. Similarly,
by evaluating the effectiveness of their existing
activities with respect to capabilities of local ju-
risdictions, states can determine the need for
any additional programs to assist communities
in their mitigation efforts, and include those ad-
ditional action items in the state mitigation plan.


States should coordinate the results of their ca-
pability assessment with tribal and local gov-
ernments within their jurisdictional area.


Worksheet #2: State Mitigation Capability As-
sessment provides a suggested template for
states to complete a capability assessment.
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List the name of the agency and its mission and function in the first column. By identifying the missions and
functions, as well as programs, plans, policies, regulations, funding, and other practices administered by agen-
cies, states create an inventory of resources that can be brought to bear on mitigation efforts within the state.


List any programs, plans, policies, etc., this agency has in the second column. It is important to include
within this column any legal authorities (which will be found within state regulations) that govern how land
would be developed within hazard areas. Typically, these types of regulations are found in state codes under
emergency management or public safety codes, building and construction codes, or planning codes. You should
also take the opportunity to include any resources that this organization has developed for either state or local
use as part of each respective program. Include any appropriate legal citations or source references for programs,
regulations, policies, etc.


If you know a point of contact, list it in the third column.


Check off what type of effect the programs, plans, policies, etc., have on loss reduction. States should now
evaluate the effects or implications of these activities on efforts to reduce losses within the state (fourth column).
This evaluation should address the implications for both the state and local levels. The essential questions to be
answered are: Does/would this program/plan/policy etc., support or facilitate mitigation efforts, or does/would
it hinder these efforts? How or why? Put these reasons in the Comments column. At this point, you will not yet
try to resolve any issues (such as if a particular program or policy could negatively affect proposed mitigation
efforts). However, the planning team will carry forward this information as input into the evaluation of specific
actions in Task C.


Finally, add any other comments you may have about the agency or its activities in the last column.


*Definitions:
Support: Programs, plans, policies, regulations, funding, or practices that help the implementation of mitigation actions.
Facilitate: Programs, plans, policies, etc., that make implementing mitigation actions easier.
Hinder: Programs, plans, policies, etc., that pose obstacles to implementation of mitigation actions.
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After you have obtained state level information on programs, plans,
policies, regulations, funding, and practices, review the results to
gain a greater understanding of how these state resources will af-
fect mitigation in your specific community. Since you have already
done some research into potential mitigation actions (Task A), and
you know your goals and objectives (Step 1), you can address in at
least a minimal way whether these policies, regulations, etc., will
have an impact on the type of mitigation actions you are beginning
to explore.


2. Complete a local capability assessment.


The planning team can use Worksheet #3: Local Mitigation
Capability Assessment and Worksheet Job Aid #2: Local Hazard
Mitigation Capabilities to complete this subtask. The planning
team can use Job Aid #2 to identify specific regulatory tools, staff,
and financial resources that exist in your jurisdiction. The team
can then transfer this information to Worksheet #3.


Your proposed mitigation actions will be evaluated against the
backdrop of what is feasible in terms of your government’s legal,
administrative, fiscal, and technical capacities. Additionally, there
are many types of mitigation activities, some of which will require
funding, construction-related actions, and procedural and policy
changes. As such, local jurisdictions should examine these capabili-
ties in light of the type of activities they are interested in pursuing.


As shown in Worksheet #2, your state’s capability assessment should
include a description of a range of agencies and their resources,
responsibilities, and limitations related to implementing mitigation
initiatives. It is now time to create your own local capability assess-
ment using Worksheet #3. Make a list of state agencies, regional
organizations, and local government agencies mentioned in the
state assessment. The state capability assessment will not focus on
your specific jurisdiction; therefore, you should expand your list to
include local agencies with policies, programs, and skills in mul-
tiple departments that can have an effect on mitigation activities.
You may have identified some of these agencies when you prepared
the hazard profile and loss estimate in Phase 2. At a minimum, you
should list local government agencies, departments, and offices
with responsibility for planning, building code enforcement, map-
ping, building, and/or managing physical assets, as well as for
emergency management functions (see tip box above).


It may be helpful to list these organizations, as well as other depart-
ments or agencies that do not appear to have a direct impact on


The following agen-
cies or departments can
contribute to an understand-
ing of the local tools and re-
sources available for loss
reduction:


� Building, Zoning, and Code Enforce-
ment


� Councils of Government


� Economic Development


� Emergency Management


� Environmental


� Housing


� Planning


� Police and Fire


� Public Works


� Parks and Recreation


� Regional Planning Organizations


� Transportation


If the planning team
feels that there are
significant political
problems in the commu-
nity, a consultant may be the


best way to ensure an objective evalu-
ation of the effects of programs, plans,
policies, regulations, funding, and prac-
tices on loss reduction. An outside con-
sultant should have the ability to look at
a situation without attachment, emotion,
or bias. You may decide to ask the con-
sultant to perform the entire capability
assessment, as some of the results of
this assessment may be perceived as
an attack on the responsible agency in
your state or community.
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mitigation but could have an indirect effect on your mitigation
program. The list should also include businesses and non-govern-
mental or nonprofit organizations—charities, churches, and the
American Red Cross, as well as operators of critical facilities, col-
leges, and universities—since they play important roles in pre- and
post-disaster environments.


Planning team members will need to interview department or divi-
sion heads in your local government to obtain information on all
relevant programs, policies, regulations, funding, and practices.
However, before talking with officials it is advisable to review re-
ports, plans, and other community documents that are readily
available to get a basic understanding of what exists in your juris-
diction. In this way, you can target or better tailor your questions
when you interview them. By interviewing local officials, the plan-
ning team will gain a better understanding of the functions of rel-
evant government agencies to determine whether their missions
can, or already do, facilitate mitigation goals and objectives.


When completing the worksheet, be sure to note the sources and
types of data that these agencies or organizations possess, and the
databases, analytical tools (e.g., GIS, HAZUS, etc.), and software
they use to analyze the information.


While a formal
discussion on com-
munity capabilities
is not required by the
DMA 2000 requirements for
local plans, state plans must provide
some detail about local capabilities. To
assist the state in meeting this require-
ment and to develop a more compre-
hensive understanding of mitigation’s
role in your community, performing a
local capability assessment is highly
recommended. Rules implementing
DMA 2000 state that the local mitiga-
tion strategy must be “based on exist-
ing authorities, policies, programs, and
resources, and [the community’s] abil-
ity to expand on and improve these ex-
isting tools” [44CFR§201.6 (c)(3)].


The Institute for
Local Self Govern-
ment (Institute) is a non-
profit organization that
provides research, informa-
tion, and support for the development
of public policy for California communi-
ties and cities. One of its more notable
programs, the Community Land Use
Project, assists public agencies with de-
cision-making and the defense of their
practices in environmental preservation
land use decisions. The Institute has a
wealth of information on its Web site,
including an easy to understand sec-
tion on takings, government finance,
and fiscal analyses, and tips for public
participation and effective citizen in-
volvement. Although targeted to a Cali-
fornia audience, there is still a lot of
useful information on the Web site that
can be used by anyone. More informa-
tion about the Institute can be found at
http://www.ilsg.org/.


An excellent Web site for help in evaluating building codes
and local general plans is http://www.ibhs.org. The Institute for Busi-
ness and Home Safety has developed the Community Land Use
Evaluation for Natural Hazards Questionnaire (http://www.ibhs.org/
land_ use_planning). It has also produced Summary of State Land


Use Planning Laws (2002) (http://www.ibhs.org/research_library/view.
asp?id=302) and Summary of State Mandated Codes (1999) (http://www.ibhs.org/
dg.lts/id.112/research_ library.view.htm).


Compiling this inventory will help the planning team identify what
is currently being done and begin to assess what is working well.
The second part of a capability assessment is the analysis of how
effective the existing actions and capacities are and what gaps exist
that hinder implementation. This evaluation allows the planning
team to identify what may need to change to enhance what is work-
ing, or what to put into place to undertake new actions or imple-
ment existing ones. However, the more extensive analysis will occur
when the planning team evaluates specific alternative mitigation
actions by objective, as described in the next task.
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Worksheet #3 Local Mitigation Capability Assessment step 


List the name of the agency and its mission in the first column. By identifying the missions and functions, as
well as programs, plans, policies, regulations, funding, and other practices administered by that agency, local
and tribal jurisdictions create an inventory of resources that can be brought to bear on mitigation efforts within
the community or tribe. Use Worksheet #2: State Mitigation Capability Assessment and Worksheet Job Aid #2 in
Appendix D to complete this worksheet.


List any programs, plans, policies, etc., this agency has in the second column. It is important to include
within this column any legal authorities (which can be found by reviewing the state capability assessment) that
govern how land would be developed within hazard areas. Typically, these types of regulations are found in lo-
cal zoning, building, subdivision, and other special land development codes (such as floodplain management
ordinances, hillside ordinances, etc.). You should also take the opportunity to include any resources that this
organization has developed for local use as part of each respective program. Include any appropriate legal cita-
tions or source references for programs, regulations, policies, etc.


If you know a point of contact, list it in the third column.


Check off whether the programs, plans, policies, etc., have an effect on loss reduction. Communities and
tribes should now evaluate the effects or implications of these activities on efforts to reduce losses within the ju-
risdiction (fourth column). The essential questions to be answered are: Does/would this program/plan/policy
etc., support or facilitate mitigation efforts, or does/would it hinder these efforts? How or why? Put these rea-
sons in the Comments column. At this point, you will not try to resolve any issues (such as if a particular pro-
gram or policy could negatively affect proposed mitigation efforts), but the planning team will carry this
information forward as input into the evaluation of specific actions in Task C.


Finally, add any other comments you may have about the agency or its activities in the last column.


*Definitions:
Support: Programs, plans, policies, regulations, funding, or practices that help the implementation of mitigation actions.
Facilitate: Programs, plans, policies, etc., that make implementing mitigation actions easier.
Hinder: Programs, plans, policies, etc., that pose obstacles to implementation of mitigation actions.
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Task C. Evaluate, select, and prioritize mitigation actions.


In this task, the planning team will select mitigation actions suit-
able to your community and then decide in what sequence or or-
der these actions should be pursued. Task C includes suggested
methods for evaluating and prioritizing the alternative mitigation
actions identified in Task A. There are other ways to evaluate and
prioritize mitigation actions. However, the methods suggested here
will help the planning team fulfill DMA 2000 requirements that
require state, tribal, and local governments to show how mitigation
actions were evaluated and prioritized.


Remember, your evaluation should determine whether the action
would work for the specific mitigation objectives you formulated in
Step 1. Your evaluation is not a judgment of the general merits of
the action, but an assessment of the effect the action will have on
the specified mitigation objective in a particular location within
your jurisdiction.


The planning team should agree on the evaluation criteria and the
process for prioritizing mitigation actions. See Getting Started
(FEMA 386-1) for ideas on gaining consensus.


1. Evaluate alternative mitigation actions.


Now that the planning team has completed Worksheet #1 and the
capability assessment (Worksheet #3) in Task B, it must evaluate
whether existing and potential alternative mitigation actions fulfill
your objectives and if they are appropriate for the planning area.
There are many ways to develop and apply evaluation criteria. One
method enables the planning team to consider in a systematic way
the Social, Technical, Administrative, Political, Legal, Economic,
and Environmental (STAPLEE) opportunities and constraints of
implementing a particular mitigation action in your jurisdiction.
The planning team can use Worksheet #4: Evaluate Alternative
Mitigation Actions to record the team’s discussions.


The box that follows provides a list of the types of questions you
can ask as part of the evaluation process to help you sort through
which alternative actions may be best for your community. All of
this information is intended to help the planning team weigh the
pros and cons of different alternative actions for each of the identi-
fied objectives. However, this decision-making is not necessarily a
straightforward process; it is highly specific to each jurisdiction.
This process would be difficult to describe in a step-by-step proce-
dure that would reliably lead all communities to the “right” solu-
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EVALUATION CRITERIA FOR MITIGATION ACTIONS
The following discussion explains each of the STAPLEE evaluation criteria. It
includes examples of questions the planning team should consider, as well as
who may be the appropriate person or agency to answer these questions as
the team works through the list of alternative mitigation actions.


SOCIAL.  The public must support the overall implementation strategy and
specific mitigation actions. Therefore, the projects will have to be evaluated in
terms of community acceptance by asking questions such as:


� Will the proposed action adversely affect one segment of the popula-
tion?


� Will the action disrupt established neighborhoods, break up voting dis-
tricts, or cause the relocation of lower income people?


� Is the action compatible with present and future community values?


� If the community is a tribal entity, will the actions adversely affect cultural
values or resources?


Your local elected officials, community development staff, and planning board
are key team members who can help answer these questions.


TECHNICAL.  It is important to determine if the proposed action is technically
feasible, will help to reduce losses in the long term, and has minimal second-
ary impacts. Here, you will determine whether the alternative action is a whole
or partial solution, or not a solution at all, by considering the following types of
issues:


� How effective is the action in avoiding or reducing future losses? If the
proposed action involves upgrading culverts and storm drains to handle
a 10-year storm event, and the objective is to reduce the potential im-
pacts of a catastrophic flood, the proposed mitigation cannot be consid-
ered effective. Conversely, if the objective were to reduce the adverse
impacts of frequent flooding events, the same action would certainly
meet the technical feasibility criterion.


� Will it create more problems than it solves?


� Does it solve the problem or only a symptom?


Key team members who can help answer these questions include the town
engineer, public works staff, and building department staff.


ADMINISTRATIVE.  Under this part of the evaluation criteria, you will examine
the anticipated staffing, funding, and maintenance requirements for the miti-
gation action to determine if the jurisdiction has the personnel and administra-
tive capabilities necessary to implement the action or whether outside help will
be necessary.


� Does the jurisdiction have the capability (staff, technical experts, and/or
funding) to implement the action, or can it be readily obtained?


� Can the community provide the necessary maintenance?


� Can it be accomplished in a timely manner?
(continued on page 2-14)


The U.S. State and Local
Gateway is an invaluable resource
for understanding a range of commu-
nity governmental capabilities. The Web
site was developed to give state, local,
and tribal government officials and em-
ployees access to a variety of federal,
state, local, tribal, and organizational in-
formation and links. The site includes
links to funding, best practices, tools,
training, laws and regulations, current
issues, partners, and other information
by topic. The site can be accessed at
http://www.firstgov.gov/Government/
State_Local.shtml.


Funding
Spending is a fundamental power of lo-
cal government. Spending decisions
made at all levels of government can
include consideration of hazard mitiga-
tion goals and objectives. Annual bud-
gets and capital improvement plans
offer an opportunity to include the costs
of mitigation activities as part of routine
state, community, or tribal outlays, rather
than considering mitigation projects as
separate special initiatives. Just as com-
munities have the power to spend, they
also have the power to withhold spend-
ing for the public good. Does your state


or community have the au-
thority to withhold spending
in hazard areas? For ex-
ample, Florida Rule 9J5 dis-
courages the extension of
public infrastructure into


coastal high-hazard zones by local com-
munities.


tion, as the possible results or end products of the process are quite
varied and do not necessarily follow a straight path.
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(continued from page 2-13)


POLITICAL.  Understanding how your current community and state political
leadership feels about issues related to the environment, economic develop-
ment, safety, and emergency management will provide valuable insight into
the level of political support you will have for mitigation activities and programs.
Proposed mitigation objectives sometimes fail because of a lack of political
acceptability. This can be avoided by determining:


� Is there political support to implement and maintain this action?


� Have political leaders participated in the planning process so far?


� Is there a local champion willing to help see the action to completion?


� Who are the stakeholders in this proposed action?


� Is there enough public support to ensure the success of the action?


� Have all of the stakeholders been offered an opportunity to participate in
the planning process?


� How can the mitigation objectives be accomplished at the lowest “cost”
to the public?


Ensure that a designated member of the planning team consults with the board
of supervisors, mayor, city council, administrator, or manager.


LEGAL.  Without the appropriate legal authority, the action cannot lawfully be
undertaken. When considering this criterion, you will determine whether your
jurisdiction has the legal authority at the state, tribal, or local level to implement
the action, or whether the jurisdiction must pass new laws or regulations. Each
level of government operates under a specific source of delegated authority.
As a general rule, most local governments operate under enabling legislation
that gives them the power to engage in different activities.


You should identify the unit of government undertaking the mitigation action,
and include an analysis of the interrelationships between local, regional, state,
and federal governments. Legal authority is likely to have a significant role
later in the process when your state, tribe, or community will have to determine
how mitigation activities can best be carried out, and to what extent mitigation
policies and programs can be enforced.


� Does the state, tribe, or community have the authority to implement the
proposed action?


� Is there a technical, scientific, or legal basis for the mitigation action (i.e.,
does the mitigation action “fit” the hazard setting)?


� Are the proper laws, ordinances, and resolutions in place to implement
the action?


� Are there any potential legal consequences?


� Will the community be liable for the actions or support of actions, or lack
of action?


� Is the action likely to be challenged by stakeholders who may be nega-
tively affected?


Your community’s legal counsel is a key team member to include in this dis-
cussion.


(continued on page 2-16)


Current elected officials often
have very different priorities than their
predecessors, and every elected offi-
cial is likely to have his or her own
agenda driving these priorities. How-
ever, elected officials are voted into their
position to represent their constituents,
and if your team has done a good job
of getting the public to buy into and sup-
port your plan, elected officials are more
likely to lend their support. This may be
particularly important if your plan pro-
poses to use a significant amount of tax
revenue or other public funds to finance
mitigation projects.


State and local level
government politics
and processes can some-
times be difficult to fully un-
derstand. An online study
guide, which was designed to accom-
pany State and Local Politics, Tenth
Edition, by Burns, Peltason, and
Magleby, provides an objective over-
view of the institutions and political
forces that can shape policies and out-
comes in state and local jurisdictions.
The study guide is available at http://
cwx.prenhall.com/bookbind/pubbooks/
burns6/.


An excellent re-
source to assist in quickly
determining your state’s le-
gal authorities with respect
to planning to reduce natu-
ral hazard losses is available in an
online report titled A Survey of State
Land-Use and Natural Hazards Plan-
ning Laws. This report can be found at
http://www.ibhs.org/land_use_ planning/.
The Web site also provides information
on state-level technical assistance that
is available through statutory require-
ments.
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State, Local, and Tribal Authorities
State governments possess an inherent power (also called “police power”) to enact reasonable legislation and
protect the health, safety, and welfare of the public. The Tenth Amendment of the U.S. Constitution delegates this
power to states, which in turn, through their state constitutions, delegate some of these powers to local govern-
ments.


Laws, legislation, and related topics for tribal governments can be found at http://www.findlaw.com/01topics/21indian/
index.html. The Web page includes links to law documents, briefs, articles, databases, government agencies, political
information, and other related Web sites.


Most local governments are given a fair amount of autonomy to enforce their police power, particularly as it pertains to
emergency management functions. State legislation, however, controls what local governments can legally do. While cer-
tain federal laws may have bearing on local government activities, the local government must have the proper delegation
from the state in order to act. States grant local governments the authority to exercise powers in two ways:


Dillon’s Rule.  Local governments in states with this type of legislative structure are only able to exercise powers that have
been expressly granted to them in their state constitution or state laws.


Home Rule.  Local governments in states with this type of legislative structure have much greater flexibility in their organi-
zational structure, fiscal control, and governmental autonomy, as long as an activity is not prohibited by state legislation or
in conflict with any state statute or the state constitution.


For more information, see http://www.naco.org/pubs/research/briefs/dillon.cfm.


Examples of Local Police Powers
Regulation. Most states have granted local jurisdictions broad regulatory powers to enable the enactment and
enforcement of ordinances that deal with public health, safety, and welfare. These include building codes, build-
ing inspections, zoning, floodplain and subdivision ordinances, and growth management initiatives.


Acquisition.  Removing at-risk property from the private market is a useful mitigation tool. Legislation typically empowers
governments to acquire property for public purposes by gift, grant, bequest, exchange, purchase, lease, or eminent do-
main. Land acquired for these purposes, however, must be given just compensation in return, or it is considered a taking. All
of FEMA’s buyout programs operate on the basis of the voluntary cooperation of property owners.


Taxation.  Taxes and special assessments can be an important source of revenue for governments to help pay for mitiga-
tion activities. In addition, the power of taxation can have a profound impact on the pattern of development in local commu-
nities. Special tax districts, for example, can be used to discourage intensive development in hazard-prone areas.


eminent domain  n. the right of a government to appropriate pri-
vate property for public use, usually with compensation to the owner.


Takings
Regulating development on private property can be contentious
and even litigious, particularly if the regulations are so restrictive
that they constitute a “taking,” or if they are arbitrarily applied or


enforced. The Fifth Amendment of the U.S. Constitution has a Takings Clause
requiring that owners of private property taken for public use be given “just
compensation.” A regulatory “taking” is a regulation or action that causes a
private landowner to lose all economically beneficial use of his or her land.
Care must be taken in drafting legislation that may reduce the fair market
value of land. Any required changes in the use of private property must be
clearly related to public health and safety concerns.
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(continued from page 2-14)


ECONOMIC.  Every local, state, and tribal government experiences budget
constraints at one time or another. Cost-effective mitigation actions that can be
funded in current or upcoming budget cycles are much more likely to be imple-
mented than mitigation actions requiring general obligation bonds or other
instruments that would incur long-term debt to a community. States and local
communities with tight budgets or budget shortfalls may be more willing to
undertake a mitigation initiative if it can be funded, at least in part, by outside
sources. “Big ticket” mitigation actions, such as large-scale acquisition and
relocation, are often considered for implementation in a post-disaster sce-
nario when additional federal and state funding for mitigation is available.


Economic considerations must include the present economic base and pro-
jected growth and should be based on answers to questions such as:


� Are there currently sources of funds that can be used to implement the
action?


� What benefits will the action provide?


� Does the cost seem reasonable for the size of the problem and likely
benefits?


� What burden will be placed on the tax base or local economy to imple-
ment this action?


� Does the action contribute to other community economic goals, such as
capital improvements or economic development?


� What proposed actions should be considered but be “tabled” for imple-
mentation until outside sources of funding are available?


Key team members for this discussion include community managers, eco-
nomic development staff, and the assessor’s office.


(continued on page 2-18)


Benefit-Cost
Analysis
All projects using federal
funds must be justified as
being cost-effective. This can be deter-
mined through the use of various ben-
efit-cost analysis methodologies,
addressed in Using Benefit-Cost Analy-
sis in Mitigation Planning (FEMA
386-5).


Grants and ser-
vices from foundations,
environmental organiza-
tions, volunteer groups, and
other nonprofit organiza-
tions may be worth considering, as such
organizations are often willing to con-
tribute financial or other resources if
they feel there is a significant need. Pri-
vate industry, investors, and the busi-
ness community should also be
considered for potential sources of
funding and in-kind services. As you re-
view your state or community’s fiscal
capacity, continue to add new informa-
tion to your list of potential funding
sources identified earlier in the planning
process. How to research and obtain
funding for mitigation is discussed in
more detail in Securing Resources for
Mitigation Planning (FEMA 386-9).


Local foundations often play leadership
roles in communities and can provide
financial resources, technical assis-
tance, and support. A complete list of
community nonprofit, tax-exempt, pub-
licly supported grant making organiza-
tions by state is available at http://
www.tgci.com/resources/foundations/
community/index.html or http://www.
tgci.com/resources/foundations/
SearchGeoloc.asp.


The Catalog of Federal Domestic Assistance
Programs (CFDA) is a collection of federal programs,
projects, services, and activities that provide assistance or
benefits to the American public. Available federal assistance
includes grants, loans, loan guarantees, services, and other
types of support. The online document is available at http://
aspe.os.dhhs.gov/cfda.
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Economic Analysis Tool Box
Local Economic Analysis Tools.  The National Association of
Counties (NACo) collects, maintains, researches, and publishes
economic and other information about counties. Reports are avail-


able online at http://www.naco.org/pubs/research/special/index.cfm. NACo also
is currently developing a database of county policies, ordinances, and model
programs that could be used as case studies for other communities.


Thirty-five of America’s largest cities and 40 of America’s largest counties were
graded on their financial, human resources, and information technology man-
agement, and managing for results performance by the Maxwell Campbell
Public Affairs Institute. The annual report for these cities and counties is avail-
able online at http://www.governing.com/gpp/2000/gp0intro.htm and http://
www.governing.com/gpp/2002/gp2intro.htm, respectively.


Nationwide county data, including demographic and economic data and other
statistics, can be found at http://www.Capitolimpact.com.


The National League of Cities researches and reports on programs and is-
sues affecting cities and towns nationwide. The latest annual report focuses
on recent trends in municipal finance and fiscal policy actions. According to
the report, the methodology used should provide good generalized informa-
tion about cities with populations of 10,000 or more. The report is available
online at http://www.nlc.org/nlc_org/site/programs/research_reports/index.cfm.


Tribal Economic Analysis Tools.  The U.S. Department of Commerce, Eco-
nomic Development Administration funded a report entitled Job Creation and
Job Skills Development in Indian Country. It evaluated current literature on job
creation and job skills in tribal communities and assessed tribal economic
development-related issues. The report can be accessed at the following Web
site: http://www.osec.doc.gov/eda/html/1g3_researchrpts.htm.


Native economic Development Guidance and Empowerment (eDGE) is an
interagency initiative of the federal government to promote economic develop-
ment within tribal and Alaska Native communities. Native eDGE provides links
to federal and non-federal grants, loans, and technical assistance for tribal and
Alaska Native organizations and individuals. The Web site is located at http://
nativeedge.hud.gov/.


Regional Economic Analysis Tools.  The National Association of Regional
Councils (NARC) has compiled demographic information for regional councils
within each state. NARC also has several publications that contain information
on gathering baseline data, economic development strategies, and a directory
of regional councils. This information can be helpful in determining current
trends in government and can give you data that will be useful if you are under-
taking a multi-jurisdictional plan. The association’s Web site is located at http:/
/www.narc.org/.


HAZUS, FEMA’s natural hazard loss estimation
tool, has an extensive inventory of data that communities can
use and build upon. HAZUS-MH, the new multi-hazard version of
HAZUS, includes data from the 2000 U.S. Census. See FEMA’s
Web site for more details: http://www.fema.gov/hazus/index.shtm.







2-18 STATE AND LOCAL MITIGATION PLANNING how-to guide: Developing the Mitigation Plan


(continued from page 2-16)


ENVIRONMENTAL.  Impact on the environment is an important consideration
because of public desire for sustainable and environmentally healthy commu-
nities and the many statutory considerations, such as the National Environ-
mental Policy Act (NEPA), to keep in mind when using federal funds.


You will need to evaluate whether, when implementing mitigation actions, there
would be negative consequences to environmental assets such as threatened
and endangered species, wetlands, and other protected natural resources.


� How will this action affect the environment (land, water, endangered
species)?


� Will this action comply with local, state, and federal environmental laws
or regulations?


� Is the action consistent with community environmental goals?


Numerous mitigation actions may well have beneficial impacts on the environ-
ment. For instance, acquisition and relocation of structures out of the flood-
plain, sediment and erosion control actions, and stream corridor and wetland
restoration projects all help restore the natural function of the floodplain. Also,
vegetation management in areas susceptible to wildfires can greatly reduce
the potential for large wildfires that would be damaging to the community and
the environment. Such mitigation actions benefit the environment while creat-
ing sustainable communities that are more resilient to disasters.


Key team members include the local health department, conservation com-
missions, environmental or water resources agency, building officials, environ-
mental groups, fish and game commissions, etc.


SUMMARY.  In many cases, it will not be possible to simply attend a planning
meeting and answer these questions. In those cases, designated team mem-
bers will need to investigate the issues further and report back to the team.
See Table 2-1 for considerations and sources of information for each mitiga-
tion evaluation criterion.
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Table 2-1 suggests some considerations and sources of information
for each STAPLEE criterion to use when completing Worksheet #4.







2-20 STATE AND LOCAL MITIGATION PLANNING how-to guide: Developing the Mitigation Plan


)deunitnoc(airetirCEELPATSgnihcraeseR:1-2elbaT


noitaulavE
yrogetaC snoitaredisnoC noitamrofnIfosecruoS


lageL ytirohtuAetatS �


�
sedocetatsfohcraeseR


eciffos'larenegyenrottaetatshtiwtcatnoC


ytirohtuAlacoLgnitsixE �


�
secnanidrodnasedoclacolfohcraeseR


lesnuoclagellacoL


yllaitnetoPnoitcA
lageLottcejbuS


ybegnellahC
stnenoppO


ohwsredlohekats(
ylevitagenebdluow


)detceffa


�


�
lesnuoclagellacolybhcraeseR


snalp,susnec,spaM


cimonocE noitagitiMfotifeneB
noitcA


�


�


�


�


�


ygolodohtem/erawtfossisylanatsoc-tifeneB
strepxefotnemgduJ


erutaretilgnitsixE
snoitcadetnemelpmiralimisfoseidutsesaC


tnemssessatcapmicimonocE


noitcAnoitagitiMfotsoC �


�


�


�


semitevifstsocAnoitcA,.g.e(etamitsetsocedutingamforedrO
)BnoitcAnahterom
strepxefotnemgduJ


srotcartnoclacoL
seidutsesaC


otsetubirtnoC
slaoGcimonocE


�


�
strepxefotnemgduJ


cimonoce,nalpevisneherpmocs'ytinummocfonoitaulavE
seicilopdnasnalpytinummocrehtodna,nalptnempoleved


gnidnuFedistuO
deriuqeR


�


�
etamitsetsocedutingamforedrO


smargorpgnidnuflaredefdnaetatsfonoitaulavE


latnemnorivnE retaW/dnaLstceffA
seidoB


�


�
snalp,seiduts,spaM


gnidulcni,seicnegaecruoserlaredefdnaetatshtiwnoitanidrooC
snoitalugerdnasetutatstnavelerllahtiwecnailpmoc


deregnadnEstceffA
seicepS


�


�
snalp,seiduts,spaM


gnidulcni,seicnegaecruoserlaredefdnaetatshtiwnoitanidrooC
snoitalugerdnasetutatstnavelerllahtiwecnailpmoc


suodrazaHstceffA
etsaWdnaslairetaM


setiS


�


�


�


snalp,seiduts,spaM
sesabatadetisetsawsuodrazaH


gnidulcni,seicnegaecruoserlaredefdnaetatshtiwnoitanidrooC
snoitalugerdnasetutatstnavelerllahtiwecnailpmoc


htiwtnetsisnoC
s'ytinummoC


slaoGlatnemnorivnE


�


�


�


htworgdetcejorp,saeraevitisnes,gninoz,esudnalfospaM
ffatstnemnrevoghtiwsweivretnI
seicilopdnasnalplacolfoweiveR


laredeFhtiwtnetsisnoC
swaL


� seicnegalaredefhtiwtcatnoC







2-21Version 1.0    April 2003


identify and prioritize mitigation actions 2


Worksheet #4 Evaluate Alternative Mitigation Actions step 


1. Fill in the goal and its corresponding objective. Use a separate worksheet for each objective. The considerations
under each criterion are suggested ones to use; you can revise these to reflect your own considerations (see
Table 2-1).


2. Fill in the alternative actions that address the specific objectives the planning team identified in Worksheet #1.


3. Scoring: For each consideration, indicate a plus (+) for favorable, and a negative (-) for less favorable.


When you complete the scoring, negatives will indicate gaps or shortcomings in the particular action, which can
be noted in the Comments section. For considerations that do not apply, fill in N/A for not applicable. Only leave
a blank if you do not know an answer. In this case, make a note in the Comments section of the “expert” or source
to consult to help you evaluate the criterion.


Goal: Minimize losses to existing and future structures within hazard areas.


Objective: Reduce potential damages to the manufactured home park in the floodplain.
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A community can go through a process of identifying and evaluat-
ing alternative mitigation actions and discover that everything is in
place to undertake a certain type of action that would be very effec-
tive and easily affordable. However, the community simply may not
like some of the social or environmental implications of that ac-
tion. The Town of Hazardville faces this type of issue with its his-
toric lighthouse. One solution would be to move the lighthouse
inland to remove it from the danger it faces from the eroding cliffs.
But, the community would then lose the historic and cultural value
of its long-standing position at the main entrance to town overlook-
ing the sea. As such, the planning team may decide to undertake a
more expensive or difficult action that it is not necessarily as
equipped for but feels strongly should be the preferred alternative.
Table 2-2 presents five possible situations the planning team could
encounter.


As you start the
prioritization pro-
cess, look for ways
to eliminate from consider-
ation those actions that,
from a technical standpoint, will not
meet your objective, even though they
may have been indicated as generally
applicable to your situation. For ex-
ample, if an alternative mitigation ac-
tion is to relocate a building out of the
floodplain, the building may be struc-
turally unsound and may not survive a
move. Such an action can now be elimi-
nated from your list and there is no need
to undertake a detailed evaluation of the
remaining criteria, thereby saving you
time. You should provide comments—a
short summary of your reasoning—in
Worksheet #4 indicating why you be-
lieve your actions will not work. If you
cannot judge the action on its technical
merits because of a lack of data, docu-
ment that fact in the “Comments” sec-
tion. Items in the “Comments” section
can then lead to developing a list of nec-
essary implementation steps, such as
conducting additional studies.


At times, you may feel that your community does
not have enough information about a specific situation to
recommend a particular mitigation action. In these cases, your miti-
gation action can be to recommend further study. For example, if your
community has 20 critical facilities that should be addressed in the


plan, how do you decide which ones should be dealt with first, and what type of
action should be used for mitigation? In a situation like this, your recommenda-
tion could be to “Conduct an investigation of the 20 critical facilities over the next
three years to determine the most appropriate mitigation actions to protect them
from flooding, high winds, and seismic hazards.”


HAZUS can provide information to help evaluate
different mitigation approaches for a given
problem. Sophisticated HAZUS users interested in developing
more detailed damage and loss estimates for individual or groups of
buildings can use HAZUS-MH, which comes with two useful tools:


AEBM (Advanced Engineering Building Module) and InCast (Inventory Collec-
tion and Survey Tool). For earthquake mitigation purposes, using the AEBM cre-
ates building-specific damage and loss functions that could be used to assess
losses for an individual building (or group of similar buildings) both in their exist-
ing condition and after some amount of seismic rehabilitation. Building-specific
damage and loss functions are based on the properties of a particular building.
The particular building of interest could be either an individual building or a typi-
cal building representing a group of buildings. The procedures are highly techni-
cal, and users should be qualified seismic/structural engineers who, for example,
might be advising a local jurisdiction regarding the merits of adopting an ordi-
nance to require cripple-wall strengthening of older wood-frame residences. The
AEBM concept will be expanded to other hazards in future HAZUS models.


For better characterization of damages to individual structures or groups of build-
ings, the multi-hazard InCast tool allows users to input building-specific charac-
teristics such as location, occupancy type, and structural information. The InCast
data integrates seamlessly within HAZUS-MH and can provide enhanced and
more complete building inventories, thus improving the reliability of risk assess-
ment results.
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2. Summarize and document recommended mitigation actions.


After you have evaluated the potential alternative mitigation ac-
tions, pull out from Worksheet #4 those actions that the planning
team has determined to be appropriate for your community. Clean
up the comment notes or expand them to explain any special cir-
cumstances that must be kept in mind in the next step. For ex-
ample, if you found that one action is more effective when
undertaken in conjunction with another, then note this fact.


3. Prioritize selected mitigation actions.


Now that the planning team has a list of acceptable and doable ac-
tions for your community, it’s time to prioritize them. You may
have identified a dozen actions for each of the hazards affecting
your community and are now faced with deciding where to start
when you may have more than 50 possible actions. You may want to
review your goals and objectives to see if you decided from the on-
set to address a particular hazard first (e.g., flooding or earth-
quakes) if the risk assessment and loss estimate found that these
occurred more frequently and caused major losses. You should also
review and take into account the results of your efforts earlier in
Task C, in which you evaluated the alternative mitigation actions
appropriate to your particular hazards. You now know, given state
and local capabilities, what it would take to implement the alterna-
tive actions you ultimately select. Some common ways to rank ac-
tions follow. Use Worksheet #5: Prioritized Alternative Mitigation
Actions to complete this step.
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During this final step, the following considerations should be kept
in mind when prioritizing your mitigation actions:


� Ease of implementation.  To initiate and/or maintain interest
in the planning process, particularly if support is tentative,
you may want to select those actions that are easily imple-
mented first. Initiatives such as media attention to hazards
and risks cost little and reach a large number of citizens.


� Multi-objective actions.  Some mitigation actions may work
toward achieving multiple community goals. For example, an
acquisition and demolition project can lead to new open
space that provides additional natural storage for floodwaters.
This solves the problem of repetitively flooded structures,
which are now removed, and provides opportunities for recre-
ational use such as hiking/biking paths.


� Time.  To demonstrate more immediate progress, you may
choose to initiate mitigation actions that are quickly accom-
plished over those that would take a long time to obtain the
necessary approvals or funding to carry out the project. For
example, if you decide to implement both riverine and coastal
flooding mitigation actions, you may decide to address the
riverine flooding first in areas where homeowners and busi-
nesses have already expressed an interest in reducing flood
damage. After initiating riverine mitigation actions, you may
then focus on mitigating coastal flooding in areas where the
property owners are perhaps not as aware of the potential ben-
efits of hazard mitigation, and therefore getting their coopera-
tion may take time.


� Post-disaster mitigation.  A number of potential mitigation
actions being evaluated by the planning team may not be able
to be implemented in the near term due to funding availabil-
ity or political and social considerations. In a post-disaster sce-
nario, however, the extent of damages, political will, and
access to state and federal mitigation funds can dramatically
alter the feasibility of implementation. The acquisition/demo-
lition of flood-prone structures and relocation of residents
outside of the floodplain is a prime example. In many cases,
this mitigation action becomes more feasible after a disaster.
Consider targeting specific mitigation actions for implementa-
tion following a major disaster.


A common way to rank actions is to have the planning team vote
on the actions; this approach is termed “multi-voting.” All of the


You may want to re-
fer to your compos-
ite vulnerability
map completed during
your risk assessment to re-
view the areas that are highly vulner-
able to multiple hazards. One option is
to move to the top of the list those ac-
tions that address these problem areas.
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mitigation actions under consideration must be listed so that the
entire planning team can see them. Each team member is then
given half the total number of potential actions to use as individual
votes. See the following table as an example. Assume the planning
team consists of nine people; because there are four actions, each
member is given two votes to apply to the mitigation actions he or
she feels are most important, resulting in a total of 18 votes. The
action that receives the most votes is the highest priority; the item
with the second most votes is the second priority, etc.


Numerical ranking is another way to prioritize mitigation actions.
Again, all of the mitigation actions are listed and the planning
team reviews the entire list. After careful evaluation, the members
assign a numerical ranking to each action. You then add the ranks
given to the action and the one with the lowest number is the high-
est priority. If there are a large number of actions and many people
voting, you can average the rankings instead of counting each one.
See the following table as an example of averaging the rankings.
Assume that the planning team consists of four people and each
person ranks all four actions from 1-4. The rankings for each ac-
tion are added and then divided by the number of votes.


For example, in the following table, acquire flood-prone structures
received three “1” votes and one “2” vote. These add up to five,
which is then divided by four to equal 1.25. Since it is closest to the
“1” rank, it becomes the first priority.


gniknaRgnitoV-itluM


noitcAnoitagitiM forebmuN
setoV ytiroirP


.serutcurtsetavelE 3 3


.krapdnuoramrebadliuB 2 4


.serutcurtsenorp-doolferiuqcA 8 1


.stcejorphcaertuodnanoitacudecilbuphsilbatsE 5 2


SETOVFOREBMUNLATOT 81







2-28 STATE AND LOCAL MITIGATION PLANNING how-to guide: Developing the Mitigation Plan


Los Alamos County, New Mexico, experienced a
major wildfire in 2000, which led to the burning of approxi-
mately 48,000 acres. When developing its hazard mitigation plan, the
county identified a number of objectives, including reducing direct
exposure of individual structures to wildfires. For this objective, the


planning team examined several wildfire alternative mitigation actions and
narrowed them down to two main alternatives. Several hundred houses were
located in the high fire-hazard area. Due to the architectural style of the area,
many houses had wood shake shingles as roofing material. The alternative con-
sidered was to replace all the wood roofs with fire-retardant shingles. The sec-
ond alternative was to create defensible space around the houses by strategically
managing vegetation to decrease the fuel available for fires adjacent to the struc-
tures. The planning committee weighed the cost, the necessary time frame, and
the longer-term effects of both alternatives. The cost of the roof replacements
was an order of magnitude higher than the vegetation management action, would
take longer to implement, and still result in fuel close to the houses. The defen-
sible space action was relatively inexpensive, could be accomplished quickly,
and would be effective as long as the vegetation was managed. The defensible
space action was determined to be the best solution for the county.
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Worksheet #5 Prioritized Alternative Mitigation Actions step 


List the Alternative Mitigation Actions, in order of priority. Identify the goal(s) and corresponding objective(s)
each action addresses, and note the sources of information for easy reference and any comments or issues to keep
in mind when implementing the action. Note that the prioritized actions in this example cover more than one
goal.
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Summary
Once you have finished with this step, you will have a list of socially
acceptable, prioritized actions that address the problems identified
in your community or state. They will be technically and adminis-
tratively feasible, politically acceptable, legal, economically sound,
and not harmful to the environment. You will have consulted a va-
riety of sources, and obtained input from the public, community
planners, subject matter experts from appropriate government
agencies, and relevant business and trade associations. The
worksheets that the planning team used to develop and rank the
actions can serve as documentation when you write up your mitiga-
tion strategy in Step 3, and in the final step, when you document
the mitigation planning process.
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The Hazardville Post
Vol. CXII No. 297 Thursday, October 24, 2002


THORR Identifies Mitigation Actions
(Part 2 of a 4-Part Series on the Mitigation Strategy Process)


[Hazardville, EM] The Town of
Hazardville Organization for Risk
Reduction (THORR) has identified
several mitigation actions to get
Hazardville on the road to being
disaster resistant. The mitigation
actions were developed by five dif-
ferent workgroups consisting of a
diverse group of citizens from all
sections of town. Each workgroup
was given one of the goals developed
on February 4, 2002, and the accom-
panying objectives to help them de-
velop mitigation strategies. The
workgroups then researched each
problem over the course of one
month and developed a list of alter-
natives to solve the problem. In or-
der to come up with viable
alternative mitigation actions, each
group gathered to discuss the goals
and associated objectives, brain-
storming to create a list of all pos-
sible mitigation actions to address
the problems. Each idea was thor-
oughly discussed and debated
within the group.


In the end, all of the alternative
mitigation actions were evaluated
based on the following criteria,
known as STAPLEE:


1. Social: Is the action socially ac-
ceptable (is it compatible with
present and future community
values)?


2. Technical: Is the measure tech-
nically feasible?


3. Administrative: Does the com-
munity have the capability to
implement and maintain the ac-
tion?


4. Political: Is there public support
both to implement and maintain
the action?


5. Legal: Does the community have
the authority to implement the
proposed action?


6. Economic: Is the action cost-ef-
fective?


7. Environmental: Does this action
affect the environment (land/
water/endangered species)?
Based on concerns expressed by


community members and a vote
taken by THORR, it was decided
that projects that would help solve
the biggest and most recurring
problems in the town should be ad-
dressed first. For example, since
Hazardville is most likely to be af-
fected by flooding, the first objective
identified was to reduce damages to
the manufactured home park in the


floodplain. The town has now made
it a priority to buy houses that re-
petitively flood and to demolish
them, leaving the land as open
space. Mayor McDonald has pro-
posed turning this open space into
a greenway that the entire commu-
nity can use, and would include a
bike path and jogging trail running
along the Raging River.


Some of the other actions dis-
cussed are, by order of priority:
� Establish a wildfire public edu-


cation and outreach project;
� Elevate structures in the manu-


factured home park that are not
purchased;


� Construct a berm around the
manufactured home park to pro-
tect units subject to shallowest
flooding;


� Reinforce the boardwalk to with-
stand storm surge damage;


� Eliminate potential fuels for
wildfires;


� Retrofit older masonry buildings
to withstand earthquakes; and


� Build retaining walls to limit
landslides.
These actions are still important,


but they have a lower priority than
the floodplain property buyouts.







step
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3
prepare an
implementation
strategyOverview


In this step, the planning team will prepare a strategy for imple-
menting the mitigation actions decided upon in Step 2. The


implementation strategy identifies who is responsible for which
actions, what funding mechanisms (e.g., grant funds, capital bud-
get, or in-kind donations) and other resources are available or will
be pursued, and when the actions are to be completed. It describes
the way the community will use its resources to achieve its goals of
reducing losses from future hazard events. It also focuses on coor-
dination between the various individuals and agencies involved in
the implementation to avoid duplicating or conflicting efforts.
Bringing the Plan to Life: Implementing the Hazard Mitigation Plan
(FEMA 386-4) provides more information on implementing the
hazard mitigation strategy.


Procedures & Techniques


Task A. Identify how the mitigation actions will be
implemented.


In this task, the planning team will identify the responsible party or
parties, funding resources, and a time frame for implementing the
actions selected in Step 2. Table 3-1: Preparing an Implementation
Strategy, on the following page, summarizes the subtasks involved
and the process for obtaining the end results to include in the
implementation strategy. The planning team should apply this pro-
cess to all of the selected actions.


1. Identify parties, define responsibilities, and confirm partners.


The capability assessment will be very helpful in completing this
subtask. The planning team should review the list of agencies and
organizations identified in the assessment and how they function
so that the team can match the appropriate department or agency
with the actions called for in the implementation strategy. For ex-
ample, if your community decided that enacting a more stringent
floodplain ordinance is a top priority, and you know that the


Now that projects
have been identi-
fied, this is a good time to
examine partnerships and
search for organizations


that could contribute or support the
implementation process. (See Getting
Started, FEMA 386-1, for information
on building partnerships.)


Funding Your
Actions
 Some actions, such as de-
veloping policies or initiating


public information activities, will require
little or no new funds to implement, as
these may be integrated into the day-
to-day operations of appropriate agen-
cies. Other actions, such as building
houses for low-income residents
through Habitat for Humanity, may rely
on donated time or materials from local
individuals, organizations, or busi-
nesses. Many of the actions, such as
structural retrofits of critical facilities,
may involve identifying new sources of
funding or programming the expenses
into the next capital improvement bud-
get. The planning team may designate
one member or create a subcommittee
to be responsible for identifying sources
of financial and technical assistance.
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Environmental Protection Department is listed as administering
this ordinance, then you would list this department as the lead
agency.


It is also important to review the capability assessment findings to
better understand the administrative process necessary to see an
action through to completion. For example, after the Environmen-
tal Protection Department prepares an amendment to the flood-
plain ordinance to make it more effective, the city council would
be requested to review and adopt the regulations, triggering a pub-
lic hearing and possibly a public comment period before the coun-
cil can vote on the amendment. Knowing the process will assist the
planning team in developing a more realistic time frame to accom-
plish the action.


This is a good time for team members to contact or meet with the
community manager and  lead and support agency heads who will
play a role in implementing the actions. This will provide an oppor-
tunity to confirm their commitment and cooperation. This is also a
good time for these partners to provide input on the steps neces-
sary to carry out the actions, allowing the planning team to fine-
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tune the proposed schedules. Department or agency heads should
make sure the person(s) responsible for each task under each ac-
tion has the time and ability to follow through; otherwise, imple-
mentation may be delayed.


2. Identify resources to implement the actions.


Resources include funding, technical assistance, and materials. The
team should prepare a preliminary cost estimate or budget, broken
out by task, for each of the actions. Knowing the cost will help the
planning team target a variety of sources to fund the action. The
planning team should also prepare a list of materials (equipment,
vehicles, and supplies) that would be required to effectively imple-
ment the action. Oftentimes, these items are overlooked. When
preparing the list, note which items you have and which you would
need to purchase and include these costs in the budget. Addition-
ally, long-term maintenance may be required for projects such as
acquisitions. Be certain to factor the necessary maintenance fund-
ing into cost estimates and assign responsibility for the mainte-
nance to the proper party. The team will probably need to seek
help in preparing these budgets. To back up these estimates, the
team should work with the agency or organization that will be re-
sponsible for the action.


The planning team should look at the state and local capability
assessments to identify resources to implement the identified miti-
gation actions. The team should examine resources from all levels
of government, private sector organizations, and universities to ex-
plore all possible sources of assistance. More information on re-
sources is presented in Securing Resources for Mitigation Planning
(FEMA 386-9).


a. Local and state governments are granted the authority under
their police power to protect the health, safety, and welfare of
citizens. This includes enacting and enforcing building codes
and zoning ordinances, and developing public education pro-
grams to alert residents to risks and how they can reduce haz-
ard losses. If the local government is the party responsible for
enacting one or more of the mitigation actions, it will need to
earmark resources for implementing these actions. A primary
funding source for state and local emergency management
activities is the Emergency Management Performance Grant.
This annual grant is provided by FEMA.


b. Sources of local revenue often used to fund emergency man-
agement activities include general taxes, property taxes, exac-
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tions, connection fees, impact fees (usually paid by private
developers), and special assessment districts. An example of a
special fee is a stormwater management fee used to maintain
streams, culverts, and other flood control systems. In some
cases, local governments use the proceeds to acquire struc-
tures in the floodplain.


The planning team should take appropriate action to ensure
that funding for mitigation projects is incorporated into state
or local budgets. These include:


����� Capital improvement budgets can incorporate mitigation costs
into capital improvement project budgets (e.g., including
costs to retrofit a municipal building to current seismic or
high wind standards). A key goal of the mitigation planning
process is for mitigation to be considered in all capital im-
provement projects vulnerable to hazards or located within
hazard areas.


����� Operating budgets of specific departments such as public
works, planning, building, or environment can include costs
for consultants, supplies, and salaries to complete mitigation
actions.


����� Special funds can be established to deal with post-disaster
funding needs. Many states have initiated “rainy day funds” to
help provide the local match required for most federal grant
programs.


����� Staff time can be very cost-beneficial to use in hazard mitiga-
tion projects. Most planning, policy, and regulatory actions
require only staff time and political commitment. Staff time
can be used as an in-kind match to most federal grants. In a
post-disaster setting, employees can coordinate projects and
volunteers, assist in the clean-up effort, or help with other ac-
tivities that can reduce losses and business interruption. It is
critical to obtain city or county manager support for mitiga-
tion early on in order to have departments commit to
significant staff time.


Year-end money may become available toward the end of the mu-
nicipal, state, or federal fiscal year. To capitalize on this situation,
the planning team should:


����� Make priority projects known to the appropriate local, state,
or federal agencies. Regional or district offices of federal
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agencies are usually responsible for maintaining an under-
standing of local needs. If state and federal representatives
have been included in the planning process all along, your
jurisdiction may be well positioned to hear about these oppor-
tunities and successfully apply for funding.


����� Assign a team member to track information on new federal,
state, and regional grant programs.


����� Examine how a project could be broken into parts or phases
that could be quickly completed when funding becomes avail-
able.


In addition to funding, the planning team should keep in mind
that states have experts available to assist local jurisdictions. Many
of these experts were probably consulted when the team profiled
the hazards during Phase 2 of the planning process. Most states
have one or more of the following staff and/or technical capabili-
ties:


����� State Hazard Mitigation Officer


����� State Geologist


����� State Floodplain Manager


����� State Climatologist


����� State Forester


����� Geographic Information System Specialist


c. The federal government is a good source of many grant pro-
grams and technical assistance for mitigation. In addition to
FEMA, which is the lead federal agency in providing pre-and
post disaster mitigation assistance to states, tribes, and com-
munities, several other key departments or agencies are in-
volved in mitigation assistance. These include the U.S.
Department of Agriculture for watershed planning, the De-
partment of Housing and Urban Development and its Com-
munity Development Block Grant program (CDBG), and the
Small Business Administration with pre- and post-disaster
loans. Keep in mind, however, that most FEMA funding is dis-
tributed by states to the local level. Having an approved miti-
gation plan in place is required in most cases to receive these
federal funds. The library in Appendix B contains more infor-
mation on federal resources. Following is a sampling of rel-
evant Web sites:
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d. Private sector organizations and businesses have a lot to gain
by engaging in activities to reduce risks in the community.
Businesses and other private interests may be willing to con-
tribute time, labor, materials, space, and other support as part
of their commitment to community improvement.


The planning team should also consider securing private
grant funds that are available for environmental and natural
resource protection, and for sustainable community develop-
ment and redevelopment. The link between hazard mitigation
and sustainability may not be as clear to some private funding
sources and they may not list mitigation goals in their requests
for proposals. In this case, the planning team may decide to
submit a grant application to fund that portion of the project
that most closely matches the sustainability grant require-
ments. See Planning for a Sustainable Future (FEMA 364) for
more information on the links between sustainability and miti-
gation.


e. Academic Institutions can provide valuable resources in the
form of technical expertise and low-cost staff (students), meet-
ing facilities, the latest data related to your state or commu-
nity, and training resources for planning and related tools
such as HAZUS.


Home- or business-
owners carrying
flood insurance auto-
matically have Increased
Cost of Compliance (ICC) coverage.
ICC provides benefits for bringing build-
ings up to code if they have been sub-
stantially damaged. This is important
information to have when costs for ret-
rofitting structures after a flood are es-
timated.


Benefits of the
Hazard Mitigation
Plan
After November 1, 2004,
only communities, tribes, and states
with a FEMA-approved mitigation plan
will become eligible to receive mitiga-
tion funds following a presidentially de-
clared disaster. Having an approved
plan in place will be required in order to
receive HMGP funds. Furthermore, af-
ter November 1, 2003, plans will be re-
quired in order to receive funding for
“brick and mortar” projects under
FEMA’s Pre-Disaster Mitigation Pro-
gram.


setiSbeWtnaveleR


sreenignEfosproCymrA /lim.ymra.ecasu.www//:ptth


erutlucirgAfotnemtrapeD mth.adn/retsasid/ad/vog.adsu.www//:ptth


ecivreSnoitavresnoCsecruoseRlarutaN,erutlucirgAfotpeD lmth.DIR/DIR/vog.adsu.scrn.www//:ptth


tnempoleveDnabrUdnagnisuoHfotnemtrapeD /tnempolevedytinummoc/dpc/seciffo/vog.duh.www//:ptth
mfc.stcafkciuqird/ird/smargorp


noitatropsnarTfotnemtrapeD lmth.feilere/nimdamargorp/vog.tod.awhf.www//:ptth


margorPecnatsissAnoitagitiMdoolFAMEF mths/patm/amif/vog.amef.www//:ptth


margorPtnarGnoitagitiMdrazaHAMEF /pgmh/amif/vog.amef.www//:ptth


margorPecnatsissAlaudividnIAMEF mths.tsissani/rrr/vog.amef.www//:ptth


margorPytefaSmaDlanoitaNAMEF efasmad/amif/vog.amef.www//:ptth


margorPekauqhtraElanoitaNAMEF /sekauqhtrae/sdrazah//vog.amef.www//:ptth


margorPecnarusnIdoolFlanoitaNAMEF pifn/vog.amef.www//:ptth


margorPenacirruHlanoitaNAMEF /senacirruh/sdrazah/vog.amef.www//:ptth


margorPnoitagitiMretsasiD-erPAMEF mths.mdp/amif/vog.amef.www//:ptth


margorPecnatsissAcilbuPAMEF ap/rrr/vog.amef.www//:ptth


noitartsinimdAssenisuBllamS retsasid/vog.abs.www//:ptth







prepare an implementation strategy 3


3-7Version 1.0    April 2003


Private Sector Funding at Work
Tulsa Child Care Center Retrofit, Tulsa County, Oklahoma
In June 2000, the City of Tulsa, its insurance committee led by State
Farm Insurance, and Sunglow, Inc. conducted a Tulsa area childcare


center retrofit, a non-structural approach to making buildings stronger during
storms and tornadoes. Crosstown Learning Center, located in the Second Pres-
byterian Church in Tulsa, was retrofitted by covering all windows with impact-
resistant film to prevent shattering during tornadoes (the labor was supplied by
Sunglow, Inc. and protective film by Madico); two vending machines were an-
chored to the wall; and plastic sleeves were added to fluorescent light bulbs to
prevent injuries from shattered bulbs. The City of Tulsa also helped the childcare
center obtain a programmable weather radio to warn caregivers of severe storms
approaching Tulsa County and assisted in the designation of the basement as a
safe place during emergencies.


Miami-Dade County Residential Shuttering Program, Miami-Dade County,
Florida
The Miami-Dade County Residential Shuttering Program offers free hurricane
shutters and installation to elderly low-income residents who qualify for the pro-
gram. Applications are entered into a database maintained by the American Red
Cross Miami and the Keys Chapter, with assistance from Friend, Inc., a coalition
of local religious organizations. Eligible applicants are then placed into a lottery
and chosen randomly. The program’s goal is to shutter approximately 1,300 homes
in eligible areas.


If residents cannot put up the shutters themselves, they can apply for this assis-
tance from Friend, Inc. and the Miami-Dade County Community Emergency Re-
sponse Team (CERT).


“FireFree! Get In the Zone” Program, Deschutes County, Oregon
In an effort to address wildfire danger in the Bend, Oregon, area, four local agen-
cies and a Fortune 500 corporation joined together in 1997 to create “FireFree!
Get in the Zone,” a public education campaign designed to reduce the risk of
damage by wildfires in Deschutes County and beyond. The campaign aims to
educate the public about wildfire safety and promote behaviors and attitudes that
translate into creating defensible space around homes and businesses. Initiated
by SAFECO Corporation, the partnership originally included the Bend Fire De-
partment, Deschutes County Fire Agencies, City of Bend Development Services,
and The Deschutes National Forest. The Oregon Department of Forestry,
Deschutes County, and a number of local government organizations and private
businesses joined the program shortly thereafter. The campaign uses a combi-
nation of mass media advertising, public relations efforts, and educational mate-
rials, and engages in cooperative programs with other local organizations.


IBM Global Crisis Response Team Preparedness Assessments for
Businesses, City of Sparks, Nevada
In 2000, on-site preparedness assessments were conducted on more than 40
businesses through a partnership between the City of Sparks, Nevada, and di-
saster specialists from the IBM Global Crisis Response Team. Business owners
were given a Disaster Readiness Questionnaire to help them take notes for making
improvements, correcting exposures, or implementing recommendations made
during the on-site walk-through portion of the assessment. The evaluations cov-
ered mitigation issues, such as non-structural earthquake bracing, storage prac-
tices, utility shut-offs, data storage backups, the impact of business interruptions,
and how to obtain and properly use sandbags to protect against flooding. The
on-site business reviews provided practical recommendations on how to protect
businesses from the adverse effects of disasters, such as floods, earthquakes,
and fires, and provided tips on how to minimize downtime after a disaster. Busi-
nesses were also given information on the National Flood Insurance Program,
what to do in the event of a disaster, and a suggested list of on-hand supplies to
include in their Corporate Office Survival Kits.
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3. Define the time frame for implementing the actions.


The planning team and responsible agencies should develop a spe-
cific time frame for implementing each mitigation action that your
community has decided to pursue. Determining the time frame
with staff members from the departments or agencies that are re-
sponsible for the mitigation action will greatly enhance the chance
of your mitigation plan succeeding. The time frame should detail
when the action will be started, when interim steps will be com-
pleted, and when the action should be fully implemented.


When identifying start dates, keep in mind any special scheduling
needs, such as seasonal climate conditions, funding cycles, agency
work plans, and budgets. Funding cycles will affect when you can
begin implementing an action.


After you have identified the start dates, you may want to review
the priority you initially gave to the actions to ensure that you ad-
dress the issues in that order, whenever possible. If the order of
priorities has changed, the planning team should make sure to
document the reasons why. Once implementation begins, the plan-
ning team should periodically revisit the plan and actions to make
sure they fit the changing needs of your community. These issues
are discussed in more detail in Bringing the Plan to Life (FEMA
386-4).


Task B. Document the implementation strategy.


After completing the process summarized in Table 3-1 for each
action, you are now ready to document your results. Determine the
format for presenting your implementation strategy. This, along
with discussions of goals and objectives, and identification and
prioritization of actions, will comprise your overall mitigation
strategy.


There are many ways to present the implementation strategy. A for-
mat that the planning team can use is listed in the adjacent sidebar.
If an action is currently being implemented, indicate it as ongoing
under the time frame and indicate an end date, when applicable.
Be sure to indicate long-term maintenance activities as ongoing. If
you choose short-term and long-term time frames, make sure you
define, at the beginning of the implementation strategy, the time
period you consider to be short and long term (e.g., short-term
actions are usually considered to be those that can be accom-
plished within one year of plan adoption).


For projects or ac-
tivities with longer
time frames, it would
be advantageous to estab-
lish milestones or bench-
marks, so that incremental progress can
be monitored and interim successes
documented.


Example
Implementation
Strategy Format
Action: (From your list of


selected actions)


Goal(s) and Objective(s) Addressed:
(Sometimes the action will address
more than one goal and objective)


Lead Agency: (Provide the name and
a brief description of the agency)


Support Agency or Agencies: (Pro-
vide the name and a brief description
of each support agency)


Budget: (Provide the dollar amount or
an estimate, if known; put TBD—to be
determined, if not known; and/or indi-
cate staff time if staff will be used)


Funding Source(s): (List the funding
sources—e.g., operating budget, capi-
tal improvement budget, XYZ grant,
XYZ foundation, etc.)


Start and End Date: (Indicate start and
end dates; short-term, long-term, or on-
going; and milestones for longer term
projects)







3-9Version 1.0    April 2003


prepare an implementation strategy 3


Task C. Obtain the consensus of the planning team.


The planning team should review the resulting strategy and come
to a consensus on the timing of the mitigation actions and on the
agencies or other parties responsible. When the team confirms that
the timeline and use of resources are realistic, and the appropriate
agencies or individuals are designated the appropriate responsibili-
ties, it confirms that the strategy is headed in the right direction.


Planning for Post-Disaster Recovery and
Reconstruction
Although no community wants to be faced with the daunting task of
disaster recovery, the fact remains that many disasters are followed


by the largest infusion of federal and state development capital that most com-
munities will ever see at one time. Communities that have paid careful attention
to hazard mitigation actions that could be implemented in that “Window of Op-
portunity” following a disaster, can quickly articulate their needs to state and
federal officials. Time is a compelling factor in determining local recovery deci-
sions and outcomes. By addressing these issues before a disaster strikes, com-
munities can rally around a recovery strategy that considers long-term sustainable
development objectives rather than rebuilding back to pre-disaster conditions.
These communities will have a competitive edge when post-disaster funding
and technical assistance become available.


Communities are encouraged to incorporate a post-disaster recovery compo-
nent into the overall implementation strategy by addressing a set of priorities and
policies that will help guide the recovery and reconstruction process. At a mini-
mum, communities should consider a set of hazard mitigation actions that may
not be economically or politically feasible in the near term but may become a
realistic opportunity following a disaster event. These “on the shelf” mitigation
actions could be evaluated against the actual disaster damages and, if appropri-
ate, incorporated into a recovery strategy following a disaster event. Some com-
munities, such as Hilton Head, South Carolina, are expanding this concept by
developing a pre-event plan and establishing a recovery organization. This is an
emerging area of disaster management practice that crosses over into city plan-
ning, redevelopment, and urban design. The recovery organization builds upon
the existing framework of local government and often includes a Recovery Task
Force with representation from the public and private sectors. The pre-event plan
describes the policies, plans, implementation actions, and designated responsi-
bilities related to a rapid and orderly post-disaster recovery process that would
be activated following a natural disaster. The recovery organization differs from
immediate emergency response functions in that they extend over a much longer
period of time, involve a broader range of local land development powers, and
operate in a parallel fashion to traditional emergency response activities.


Adopting a recovery and reconstruction ordinance may not be an appropriate
course of action for many communities, particularly those located in less hazard-
prone regions of the nation. However, considering policies that would efficiently
and wisely guide post-disaster reconstruction in the implementation strategy would
be a wise investment of resources for any community developing a hazard miti-
gation plan. The FEMA booklet Planning for a Sustainable Future (Publication
364) and the FEMA/APA Planning for Post-Disaster Recovery and Reconstruc-
tion (FEMA 421) provide additional information on this topic. Both publications
can be ordered through the FEMA publications warehouse at 1-800-480-2520.
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Before finalizing the strategy, the team should take another look at
all of the mitigation actions to ensure that the projects, taken to-
gether, reflect the goals, objectives, and priorities of the commu-
nity and the team. It would also ensure that the timelines of the
actions show project completions spanning from a short time after
plan adoption through longer time frames. A consensus on the
implementation strategy, followed by the adoption of the plan, has
the essential ingredients of a functional plan that can truly help a
community mitigate its losses from hazards.


Summary
The implementation strategy you completed in this step will serve
as the roadmap for making your state, tribe, or community more
disaster resistant. The strategy clearly lays out who will be respon-
sible for undertaking the identified actions, what funding sources
are available, and the time frame for completing these actions. You
and the planning team now have all the essential elements for your
plan and are ready to complete Step 4: Document the Mitigation
Planning Process.
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The Hazardville Post
Vol. CXII No. 332 Thursday, November 28, 2002


The Implementation Strategy
(Part 3 of a 4-Part Series on the Mitigation Strategy Process)


[Hazardville, EM] Planning De-
partment Director Joe Norris, lead
planner of the Town of Hazardville
Organization for Risk Reduction
(THORR), reported that the imple-
mentation strategy for the first
draft of the Hazardville Hazard
Mitigation Plan was complete and
available for public review. Council
Members, Town Department
Heads, and community members
have 30 days to submit their com-
ments to Norris. THORR developed
the implementation strategy with
the help of all of the Town of
Hazardville Department Heads. At
the direction of the Town Manager,
each Department Head has agreed
to allow a portion of staff time to be
used to help secure funding and
eventually monitor the mitigation
actions. Below is an excerpt of the
implementation strategy. A com-
plete copy of the draft plan is avail-
able at the Hazardville Library.


The State Office of Planning and
the Office of Emergency Prepared-


ness helped THORR by providing
guidance on coordinating the plan-
ning process and providing feedback
on the development of mitigation
strategies. The state also provided
THORR with information on the
types of mitigation projects likely to
receive outside funding and how to
look for existing sources of funding
not typically used for hazard miti-
gation or emergency management
activities. THORR found that the
Hazardville Housing Acquisition
Fund, normally used to purchase
and demolish substandard housing,
could be used for purchasing flood-
prone houses. The relationship was
beneficial to both parties—THORR
received invaluable feedback and
assistance, and the state helped one
of its local communities protect it-
self from hazards.


When asked about the next step
for Hazardville, Norris replied,
“Now that the draft implementa-
tion strategy is complete, we have
identified where our biggest losses


would be and have agreed on what
we should do about them. It is time
to roll up our sleeves, get to work,
and put our money where our
mouth is. We still have a very im-
portant document to write, which
will show how we developed this
plan and the process we went
through to help protect Hazardville
from future hazards.”


THORR completed the
Hazardville Risk Assessment last
November and has applied for
grants to undertake its most impor-
tant mitigation project, the pur-
chase and demolition of houses in
the floodplain. “Mitigation is the
only hope for Hazardville to remain
a viable, sustainable community
long into the future. I am dedicated
to ensuring that Hazardville and its
citizens are safe from the effects of
future hazards,” vowed Mayor
McDonald.


Action: Acquire and demolish five houses identified as repetitive loss structures located in the floodplain.
Goal(s) and Objective(s) Addressed:


Goal 1: Minimize losses to existing and future structures within hazard areas.
Objective 1.1: Reduce damages to the manufactured home park in the floodplain.


Lead Agency: Department of Planning: Responsible for land-use planning, permitting, and economic
development.
Support Agency: Department of Housing: Responsible for increasing and improving the housing stock,
managing the Section 8 Program, and demolishing dilapidated or unsafe residential structures.
Budget: $30,000 per house
Funding Source(s): Hazardville Housing Acquisition Fund (yearly appropriation and grants)
Start and End Date: July 2003 – August 2006
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4
document
the
mitigation
planning
process


Overview


One of the most important reasons for having a hazard mitiga-
tion plan is to help the community make decisions that will


reduce its vulnerability to hazards. Activities that local governments
do every day, such as issuing building permits, approving develop-
ment plans, and repairing roads and bridges, should reflect the
community’s mitigation vision and goals, whether it’s using the
most up to date building code, restricting growth in hazard-prone
areas, or making infrastructure decisions based on the latest risk
assessment findings. The hazard mitigation plan is a guide to keep
you on track and serves as documentation of the thoughts and con-
siderations that were the foundation of the planning process. As
community leadership changes, and during intense decision-mak-
ing situations (such as the post-disaster setting and when undertak-
ing major land development decisions), the plan will serve as the
representation of the community’s principles for hazard loss reduc-
tion.


When it is time to put pen to paper, communities and states just
initiating or beginning to upgrade existing mitigation plans will
not necessarily have the ability to complete all the details of the
planning process because of a lack of resources. In these cases, con-
sideration and approval of the plans may be based on the level of
documentation provided by the jurisdictions. For example, a com-
munity may not be able to complete a risk assessment for all parts
of the community, but it may have dealt with the most populated
areas first. Documenting in the plan the decision made to under-
take this approach is just as important as providing a proposed
schedule for completing the risk assessment.


Writing the mitigation plan document should have already begun
in the previous steps of the planning process. Now it is time to fi-
nalize the plan.
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Procedures & Techniques
Task A. Make decisions about the style of the document.


1. Decide how to make the document readable.


a. Length. Sometimes the length of the document can be intimi-
dating to readers. There is no “one size fits all” for state or
local mitigation plans. Generally, the plan should be long
enough to address all of the required elements in the DMA
2000 regulations; however, it should still be functional and
easy to read.


b. Format/Sections. There is no required plan format under
DMA 2000 regulations. However, the information required in
the regulations lends itself to organizing the plan in the fol-
lowing manner: planning process, risk assessment, mitigation
strategy, and plan maintenance. Detailed technical informa-
tion should be contained in appendices, along with detailed
maps or financial information.


c. Language level. The language of the plan should not be overly
technical or complex, nor overly simplified.


2. Determine how detailed the planning document should be.


Determine how much information should be included in the plan-
ning document, and if there is any information that should be
included in an appendix. For example, should the entire risk as-
sessment be included in the main text of the mitigation plan, or
should it be referenced as an attachment or appendix? A detailed
risk assessment is usually put in an appendix to ensure that the
mitigation plan is easy to follow and review; a description of the
approach and summary findings, however, should be included in
the text.


3. Establish the schedule for writing the plan.


A schedule for completing your planning process was set earlier in
the process. Your schedule should allow time for drafting and re-
viewing the plan. The planning team, affected or interested agen-
cies, the public, the state, and FEMA regional staff should review
the plan before it goes to your local governing body for approval. If
you have not done so already, assemble a list of agencies to receive
the draft plan. You should also schedule a public forum to give the
public a chance to comment on the plan.


Review existing
mitigation plans,
such as those from other
communities or from your
state, for ideas on how to
structure your plan.


The state may wish
to suggest a common
format and style for all of its
community plans.


For multi-jurisdic-
tional plans, DMA
2000 criteria require that
hazard and vulnerability
data and projects unique to
each jurisdiction be included in the plan
[44CFR §201.6(c)(3)]. Refer to Multi-Ju-
risdictional Approaches to Mitigation
Planning (FEMA 386-8) for more infor-
mation on multi-jurisdictional plans.
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Keep in mind that DMA 2000 requires state plans to be updated
every three years and local plans every five years.


4. Determine who should write the plan.


You probably identified someone early in the planning process to
write the plan. This person is not necessarily the same person who
recorded the meetings. The person selected, however, should be
someone who has been involved from the beginning. Possibilities
include someone on the planning team, a consultant, intern, or
agency staff. Keep in mind that this person has to have good writ-
ing and editing skills. If more than one person writes different sec-
tions, it is recommended that one person be responsible for final
editing.


Task B. Write the plan.


1. Assemble information and write-ups from previous phases of the pro-
cess.


This includes:


� Meeting notes that document the planning process;


� Risk assessment and capability assessment findings and results;


� Your mitigation strategy; and


� Other existing plans, models, and state and program require-
ments to provide an organizational framework.


2. Write the plan in conformance with FEMA program requirements.


By using this how-to series, you are undertaking a planning process
that conforms to several FEMA mitigation programs. FEMA’s DMA
2000 requirements are written to fulfill the mitigation planning
elements of all FEMA programs; however, refer to program guid-
ance for the specific program to which you are applying, as re-
flected in Table 1: Hazard Mitigation Planning Process – Local
Planning Requirements by Program (found in the Introduction
section), for suggestions on how to organize your plan.


To meet DMA 2000 requirements, the plan should include:


a. Description of the planning process [44CFR §201.6(c)(1)].
This section outlines the process you used to create the plan,
as well as a definition of the planning area. Identify who was
involved in the process, how they were involved, and the
methods of public participation that were employed, as well as
a detailed description of the decision-making and
prioritization processes.


The hazard mitiga-
tion plan should be:
Complete. Does it list all of
the action steps to be imple-


mented in all relevant parts of the
community? Does it document all the
activities of the state, tribe, or com-
munity?


Clear. Is it apparent who will do what
by when? Are there easily identifi-
able inter-relationships between the
loss estimation, problem statements,
goals and objectives, the capability
assessment, and the list of actions?


Current. Does the plan reflect the cur-
rent work that is being accom-
plished? Does it anticipate newly
emerging opportunities or chal-
lenges such as pending state legis-
lation?


The DMA 2000 State
and Local Plan In-
terim Criteria (G-318)
guidance document ex-
plains what a mitigation plan


should include to meet DMA 2000 re-
quirements. The CD ROM can be or-
dered through the FEMA publications
warehouse at 1-800-480-2520.
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b. Risk assessment [44CFR §201.6(c)(2)]. Include your analysis
of the hazards and risks facing your community, tribe, or state,
including a discussion of your community’s hazards and haz-
ard history. Summarize the key elements of the risk assessment
in the plan. You can use the hazard profile, maps, and loss
estimation summary chart, or you can refer to your risk assess-
ment included as an appendix (See Understanding Your Risks,
FEMA 386-2, for more details.)


c. Mitigation strategy [44CFR §201.6(c)(3)]. Describe how the
community and/or state intends to reduce losses identified in
the risk assessment, including:


� Goals and objectives to guide the selection of activities to
mitigate and reduce potential losses;


� A discussion of pre- and post-disaster hazard management
policies and programs to mitigate hazards, including a
capability assessment;


� Identification of mitigation actions that were considered
in both pre- and post- disaster environments;


� A prioritized list of cost-effective, environmentally sound,
and technically feasible mitigation actions; and


� Current and potential sources of federal, state, tribal,
local, or private funding and other resources to imple-
ment the mitigation actions.


d. A plan maintenance process section [44CFR §201.6(c)(4)].
This section describes how you plan to:


� Monitor, evaluate, and update the mitigation plan;


� Incorporate the requirements of the mitigation plan into
other planning mechanisms, such as comprehensive or
capital improvement plans; and


� Review progress on achieving goals and activities identi-
fied in the mitigation strategy.


Although maps are
not required as part of
the hazard profiles, it is a
good idea to include them
in the plan. Graphics help
the reader visualize the geographic re-
lationships between the loss estimation
and the mitigation activity chosen. Note
that the Community Rating System re-
quires a floodplain map to obtain cred-
its under this program.


See Bringing the
Plan to Life (FEMA
386-4) for more information
on how to adopt the plan
and monitor its progress.


FEMA is currently
developing a guide
on how to use HAZUS to
meet DMA 2000 risk as-
sessment requirements.
This guide will be based in part on the
results of pilot risk assessments being
completed in Warren County, Kentucky;
Marion County, Indiana; Austin, Texas;
the state of Wyoming; Scottsdale, Ari-
zona; and Portland, Oregon.
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Task C. Review the plan.


1. Planning Team Review.


The planning team should have an opportunity to review the plan
and provide comments.


2. Agency Review.


Agencies involved in plan implementation should receive a draft
copy for review.


3. Public Review.


Whether a public forum to review the plan is held following the
receipt of agency comments, or concurrently as agencies review the
draft, the public should have an opportunity to review the draft
plan before it is presented for formal adoption. Provide a draft
copy to your State Hazard Mitigation Officer (SHMO) for review
prior to formal local adoption to see if the plan meets state and
federal requirements. FEMA mitigation staff should review the
document prior to formal local adoption to ensure that the govern-
ing body is acting on a document that meets federal requirements.


Now that you are organized and have all the appropriate
information, you can begin writing the plan. Here are a few things to
keep in mind:


� Technical jargon should be avoided whenever possible. The plan
should clearly and effectively communicate risks and hazards to
all community members, including laypersons.


� Include definitions of all technical terms. People writing the plan are probably
familiar with such terms as retrofitting, flood-proofing, and special use overlay
district, but most people are not. Make sure a definition is included, either in
the text or a glossary.


� Avoid the use of acronyms. While HMGP and NFIP make sense to mitigation
planners, most people do not know what they mean. Sometimes, the use of
acronyms is unavoidable, but make sure the term is explained the first time it
is used in the document. Acronyms can also be included in a glossary.


� Technical or lengthy analyses should be included as appendices. Such infor-
mation is good to include as background or as justification for certain parts of
the plan, but it should not be included in the text portion of the document.


Give the plan to someone
who has not been involved


in the planning process to
review. If it is clear to that re-
viewer, you are well on your
way to having an under-
standable draft.


Under the Commu-
nity Rating System,
a public meeting must be
held at least two weeks be-
fore the plan is voted on by


the governing board, and the meeting
must be properly publicized.
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4. Final Draft.


After comments have been received, revise the plan and prepare a
final draft. Once comments from all relevant parties have been in-
corporated, you are ready for the next step: Presenting the plan to
your local government body for adoption. This step is covered in a
subsequent guide, Bringing the Plan to Life (FEMA 386-4).


Summary
The mitigation plan document is the culmination of everything
you have gathered and produced up to this point, but it is also your
key to implementing the policies and projects that have been iden-
tified. It is a record of the process you used to develop your goals,
objectives, and mitigation actions. The plan is a tool to be used to
help identify and obtain funding, and your community, tribe, or
state will use it to measure progress, including the success of
adopted mitigation actions. The plan guides your entire decision-
making process by assigning priorities to the mitigation actions.


C o m m u n i t i e s
should check with
their State Hazard
Mitigation Officer
(SHMO) to determine the
state’s requirements for reviewing the
plan. The SHMO must review the draft
plan to get feedback on how well the
plan addresses program requirements.
The plan should meet all DMA 2000 re-
quirements before it is presented to the
local governing body for adoption. If the
governing board has to approve mul-
tiple versions of the plan, it will prob-
ably lose some of its credibility.


States should check
with their FEMA Re-
gional Office to deter-
mine the procedures
established for reviewing
draft plans.
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The Hazardville Post
Vol. CXIII No. 16 Thursday, January 16, 2003


The Hazardville Mitigation Plan
(Part 4 of a 4-Part Series on the Mitigation Strategy Process)


[Hazardville, EM] The members
of the Town Council were presented
with a draft copy of the Hazardville
Hazard Mitigation Plan at last
night’s public meeting. According to
Planning Department Director Joe
Norris, lead planner of the Town of
Hazardville Organization for Risk
Reduction (THORR), the feedback
received from the Town Depart-
ment Heads and community mem-
bers was very helpful, and he
confirmed that all of the comments
would be taken into consideration
in the final draft version of the plan.
“Overall,” Norris stated, “the com-
ments we’ve received have been
positive and supportive, indicating
our plan is in line with the
community’s needs and interests.
We plan to incorporate the citizen


feedback we received last night to
ensure that we haven’t missed the
boat on any issue that is important
to our community.”


Norris said, “The mitigation plan
was written by a graduate student
intern from the Emergency State
University’s Planning Department,
with oversight and assistance from
all of the THORR members.” In
order to document the planning pro-
cess, the student attended THORR
meetings and took notes on the pro-
cess, discussions, and decisions of
the group. Norris pointed out to the
Town Council that the plan itself is
very straightforward, with many of
the details presented in separate ap-
pendices. “We wanted this plan to
be easy to read and to understand
so we organized it clearly and in-


cluded an annotated outline in the
introduction.” Norris added that
THORR would submit a draft plan
to the State Hazard Mitigation Of-
ficer and the FEMA Regional Office
for review to ensure all require-
ments have been properly ad-
dressed under the Disaster
Mitigation Act of 2000, prior to sub-
mitting the final plan for approval.


According to Norris, the final plan
and overall strategy will be pre-
sented to the Town Council for ap-
proval on February 13, 2003, and
will then be forwarded to the State
for final review. The State will re-
view the final plan and send it to
the FEMA Regional Office for ap-
proval.
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afterword


You have a mitigation plan. Now what?


A common failure of some mitigation plans is that they are
never implemented. Therefore, in the next phase of the miti-


gation planning process you will learn how to present the mitiga-
tion plan to your governing authority for adoption, formally
authorizing the responsible bodies to implement the plan. DMA
2000 requires adoption of the plan by the local government to be
eligible for consideration of approval by FEMA. Additionally, multi-
jurisdictional plans must be adopted by all of the communities in-
cluded in the plan in order for each jurisdiction to be eligible.
Refer to Multi-Jurisdictional Approaches to Mitigation Planning (FEMA
386-8) for more information. If you followed the suggestions in this
guide and kept everyone informed of your progress, and you solic-
ited public input and addressed all of your important hazard re-
lated goals, your community should be well positioned for the final
phase of the planning process—Implement the Plan and Monitor
Progress.


As detailed in the Foreword,
the hazard mitigation planning process
consists of four basic phases.


The next how-to in the series, Bringing
the Plan to Life, will assist you in main-
taining an up-to-date, relevant plan.
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appendix a


glossary
Acquisition of hazard-prone


structures


Base Flood Elevation (BFE)


Benefit-cost analysis (BCA)


Best Management Practices
(BMPs)


Bond


Building


Building codes


Capability assessment


Channel maintenance


Coastal zone


Local governments can acquire lands in high hazard areas through conser-
vation easements, purchase of development rights, or outright purchase of
property.


Elevation of the base flood in relation to a specified datum, such as the
National Geodetic Vertical Datum of 1929. The Base Flood Elevation is used
as a standard for the National Flood Insurance Program.


Benefit-cost analysis is a systematic, quantitative method of comparing the
projected benefits to projected costs of a project or policy. It is used as a
measure of cost effectiveness.


Appropriate, site-specific management techniques that maximize the
benefits of land and natural resource management actions, while minimiz-
ing impacts.


A debt obligation issued by states, cities, counties, and other governmental
entities to raise money to pay for public projects, such as government
facilities and infrastructure.


A structure that is walled and roofed, principally above ground and perma-
nently affixed to a site. The term includes a manufactured home on a
permanent foundation on which the wheel and axles carry no weight.


Regulations that set forth standards and requirements for the construction,
maintenance, operation, occupancy, use, or appearance of buildings,
premises, and dwelling units. Building codes can include standards for
structures to withstand natural hazards.


An assessment that provides an inventory and analysis of a community or
state's current capacity to address the threats associated with hazards. The
capability assessment attempts to identify and evaluate existing policies,
regulations, programs, and practices that positively or negatively affect the
community or state's vulnerability to hazards or specific threats.


Ensuring that flood channels, storm sewers, retaining ponds, etc. do not
become blocked by debris, sedimentation, overgrowth, or structural failure.


The area along the shore where the ocean meets the land as the surface of
the land rises above the ocean. This land/water interface includes barrier
islands, estuaries, beaches, coastal wetlands, and land areas with direct
drainage to the ocean.
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Regulations enacted to control growth and protect natural resources along
coastlines. Under the federal Coastal Zone Management Act (CZMA)
enacted in 1972, states and local governments adopt coastal zone manage-
ment regulations designed to preserve, protect, and, where possible, restore
or enhance valuable natural coastal resources such as wetlands, floodplains,
estuaries, beaches, dunes, barrier islands, and coral reefs, as well as the
wildlife dependent on those habitats.


CRS is a program that provides incentives for National Flood Insurance
Program communities to complete activities that reduce flood hazard risk.
When the community completes specified activities, the insurance premi-
ums of the policyholders in those communities are reduced.


A document, also known as a "general plan," covering the entire geographic
area of a community and expressing community goals and objectives. The
plan lays out the vision, policies, and strategies for the future of the commu-
nity, including all of the physical elements that will determine the
community's future development. This plan can discuss the community's
desired physical development, desired rate and quantity of growth, commu-
nity character, transportation services, location of growth, and siting of
public facilities and transportation. In most states, the comprehensive plan
has no authority in and of itself, but serves as a guide for community
decision-making.


Protective structures, such as berms and retaining walls, created by grading
or filling areas with soil meant to keep flood waters from reaching
buildings.


Facilities vital to the health, safety, and welfare of the population and that
are especially important following hazard events. Critical facilities include,
but are not limited to, shelters, police and fire stations, and hospitals.


Dams are artificial barriers which impound water, wastewater, or any liquid-
borne material for the purpose of storage or control of water. For a more
detailed definition, see the National Dam Safety Program Act (as amended
through P.L. 106-580, December 29, 2000).


The scattered remains of assets broken or destroyed in a hazard event.
Debris caused by a wind or water hazard event can cause additional damage
to other assets.


Regulations that manage growth by limiting the density of development,
often expressed in terms of the number of dwelling units per acre. Density
controls allow the community to plan in an orderly way for infrastructure.


Guidelines enacted by local governments requiring new development to
meet certain appearance and aesthetic standards and establishing a process
by which local officials can examine site plans or structure blueprints to
assess compliance with those standards. Design review standards can help
ensure new development blends with existing buildings and the landscape
or meet other priorities, including hazard loss reduction.


A set of guidelines pertaining to the appearance and aesthetics of buildings
or improvements that governs construction, alteration, demolition, or
relocation of a building or improvement of land.


Coastal zone management
regulations


Community Rating System (CRS)


Comprehensive plan


Construction of barriers
around structures


Critical facilities


Dams


Debris


Density controls


Design review standards


Design standards
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Disaster Mitigation Act of 2000
(DMA 2000)


Dune and beach restoration


Earthquake


Easements


Elevation of structures


Emergency response services


Eminent domain


Environmental review standards


Erosion


Federal Emergency Management
Agency (FEMA)


Fire-proofing


Flood Mitigation Assistance
(FMA) Program


Floodplain development
regulations


DMA 2000 (Public Law 106-390) is the latest legislation to improve the
planning process. It was signed into law on October 30, 2000. This new
legislation reinforces the importance of mitigation planning and empha-
sizes planning for disasters before they occur.


Actions taken to re-establish dunes and beaches that serve as natural
protection against coastal flooding and storm surge. Dune and beach
restoration activities consist of replenishing sand, re-planting protective
vegetation, controlling or restricting foot and vehicles traffic, and construct-
ing sand traps or wind barriers.


A sudden motion or trembling that is caused by a release of strain accumu-
lated within or along the edge of earth's tectonic plates.


Grant a right to use property, or restrict the landowner's right to use the
property in a certain way.


Raising structures above the base flood elevation to protect structures
located in areas prone to flooding.


The actions of first responders such as firefighters, police, and other
emergency services personnel at the scene of a hazard event. The first
responders take appropriate action to contain the hazard, protect property,
conduct search and rescue operations, provide mass care, and ensure public
safety.


The right of a government to appropriate private property for public use,
with adequate compensation to the owner.


Guidelines established to ensure new development adheres to certain
construction and site design standards to minimize the impact on the
environment.


Wearing away of the land surface by detachment and movement of soil and
rock fragments during a flood or storm over a period of years, through the
action of wind, water, or other geologic processes.


Independent agency created in 1979 to provide a single point of account-
ability for all federal activities related to disaster mitigation and emergency
preparedness, response, and recovery.


Actions taken on and around buildings to prevent the spread of fires.


A program created as part of the National Flood Insurance Reform Act of
1994. FMA provides funding to assist communities and states in implement-
ing actions that reduce or eliminate the long-term risk of flood damage to
buildings, manufactured homes, and other NFIP insurable structures, with a
focus on repetitive loss properties.


Regulations requiring flood insurance and mandating certain design
aspects of new or substantially improved structures that lie within regulated
flood-prone areas. Current federal regulations through the National Flood
Insurance Program require that, at a minimum, new residential buildings in
the Special Flood Hazard Area have their lowest floor at or above the base
flood elevation.
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Zoning regulations that prescribe special uses for and serve to minimize
development in floodplain areas.


Actions that prevent or minimize future flood damage. Making the areas
below the anticipated flood level watertight or intentionally allowing
floodwaters to enter the interior to equalize flood pressures are examples of
flood proofing.


The management of forests and vegetation so they are resilient to land-
slides, high-winds, and other storm-related hazards.


Minimizing fuel loads in forested areas by clearing excess ground cover and
thinning diseased or damaged woodland to create healthier forests and to
decrease the vulnerability to the devastation of forest fire.


A bond secured by the taxing and borrowing power of the municipality
issuing it.


General guidelines that explain what you want to achieve. They are usually
broad policy statements, long-term in nature.


A source of potential danger or adverse condition.


Information booths, publication kiosks, exhibits, etc. that display informa-
tion to educate the public about hazards that affect the jurisdiction and
hazard mitigation activities people can undertake.


Sustained actions taken to reduce or eliminate long-term risk from hazards
and their effects.


Authorized under Section 404 of the Robert T. Stafford Disaster Relief and
Emergency Assistance Act, HMGP is administered by FEMA and provides
grants to states, tribes, and local governments to implement hazard mitiga-
tion actions after a major disaster declaration. The purpose of the program
is to reduce the loss of life and property due to natural disasters and to
enable mitigation activities to be implemented as a community recovers
from a disaster.


A description of the physical characteristics of hazards and a determination
of various descriptors, including magnitude, duration, frequency, probabil-
ity, and extent.  In most cases, a community can most easily use these
descriptors when they are recorded and displayed as maps.


The process of identifying possible hazards and estimating potential
consequences.


Systems or equipment such as community sirens and National Oceanic
Atmospheric Administration (NOAA) weather radios designed to provide
advanced warning of an impending hazard. Warning systems allow commu-
nities to take protective actions before a hazard event occurs, including
taking cover, finding shelter, or moving furniture, cars, and people out of
harm's way.


Floodplain zoning


Flood-proofing


Forest and vegetation
management


Forest fire fuel reduction


General obligation bond


Goals


Hazard


Hazard information center


Hazard mitigation


Hazard Mitigation Grant Program
(HMGP)


Hazard profile


Hazard threat recognition


Hazard warning systems
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HAZUS, HAZUS-MH


Health and safety maintenance


Hillside development regulations


Levees and floodwalls


Loss estimation


Mitigation actions


National Flood Insurance Program
(NFIP)


Objectives


Open space preservation


Ordinance


Performance standards


Planning team


Policy


A GIS-based, nationally standardized, loss estimation tool developed by
FEMA. HAZUS-MH is the new multi-hazard version that includes earth-
quake, wind, hurricane, and flood loss estimate components.


Sections of emergency response/operations plans that provide for the
security of affected areas, including clean up and special precautions for
each type of hazard (e.g., draining standing water after a flood, cautioning
about aftershocks after an earthquake or successive tsunami waves, etc.).


Site design and engineering techniques prescribed through regulations
such as selective grading, drainage improvements, and vegetation clearance
to eliminate, minimize, or control development on hillsides, thereby
protecting the natural features of hillsides and reducing the likelihood of
property damage from landslides.


Flood barriers constructed of compacted soil or reinforced concrete walls.


Forecasts of human and economic impacts and property damage from
future hazard events, based on current scientific and engineering knowl-
edge.


Activities, measures, or projects that help achieve the goals and objectives of
a mitigation plan.


Federal program created by Congress in 1968 that makes flood insurance
available in communities that enact minimum floodplain management
regulations as indicated in 44 CFR §60.3.


Objectives define strategies or implementation steps to attain the identified
goals. Unlike goals, objectives are specific and measurable.


Preserving undeveloped areas from development through any number of
methods, including low-density zoning, open space zoning, easements, or
public or private acquisition. Open space preservation is a technique that
can be used to prevent flood damage in flood-prone areas, land failures on
steep slopes or liquefaction-prone soils, and can enhance the natural and
beneficial functions of floodplains.


A term for a law or regulation adopted by a local government.


Standards setting the allowable effects or levels of impact of development.
Often used in conjunction with traditional zoning, the standards typically
address specific environmental conditions, traffic, or stormwater runoff.
Can also be imposed on structures in hazard areas to ensure they withstand
the effect of hazards.


A group composed of government, private sector, and individuals with a
variety of skills and areas of expertise, usually appointed by a city or town
manager, or chief elected official. The group finds solutions to community
mitigation needs and seeks community acceptance of those solutions.


A course of action or specific rule of conduct to be followed in achieving
goals and objectives.
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Mitigation actions taken after a disaster has occurred, usually during
recovery and reconstruction.


An ordinance authorizing certain governmental actions to be taken during
the immediate aftermath of a hazard event to expedite implementation of
recovery and reconstruction actions identified in a pre-event plan.


The process of planning those steps the jurisdiction will take to implement
long-term reconstruction with a primary goal of mitigating its exposure to
future hazards. The post-disaster recovery planning process can also involve
coordination with other types of plans and agencies, but it is distinct from
planning for emergency operations.


A bond whose interest may or may not be federally taxable. Under the
Internal Revenue Code, private activity bonds are described generally as any
bond: (1) of which more than 10% of the proceeds is to be used in a trade
or business of any person or persons other than a governmental unit, and
which is to be directly or indirectly repaid, or secured by revenues from, a
private trade or business; and (2) in which an amount exceeding the lesser
of 5% or $5 million of the proceeds is to be used for loans to any person or
persons other than a governmental unit. Certain private activity bonds are
tax exempt when used to finance private water, wastewater, and multifamily
housing projects.


Any campaign to make the public more aware of hazard mitigation and
mitigation programs, including hazard information centers, mailings,
public meetings, etc.


Laws requiring the buyer and lender to be notified if a property is located in
a hazard-prone area.


Most states have granted local jurisdictions broad regulatory powers to
enable the enactment and enforcement of ordinances that deal with public
health, safety, and welfare. These include building codes, building inspec-
tions, zoning, floodplain and subdivision ordinances, and growth manage-
ment initiatives.


A mitigation technique that features the process of demolishing or moving
a building to a new location outside the hazard area.


Large water storage facilities that can be used to hold water during peak
runoff periods for controlled release during off-peak periods.


Resources include the people, materials, technologies, money, etc., re-
quired to implement strategies or processes. The costs of these resources are
often included in a budget.


See definition for structural retrofitting.


The estimated impact that a hazard would have on people, services, facili-
ties, and structures in a community; the likelihood of a hazard event
resulting in an adverse condition that causes injury or damage. Risk is often
expressed in relative terms such as a high, moderate, or low likelihood of
sustaining damage above a particular threshold due to a specific type of
hazard event. It also can be expressed in terms of potential monetary losses
associated with the intensity of the hazard.


Post-disaster mitigation


Post-disaster recovery ordinance


Post-disaster recovery planning


Private activity bond


Public education and
outreach programs


Real estate disclosure


Regulation


Relocation out of hazard areas


Reservoirs


Resources


Retrofitting


Risk
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A small interior room constructed above grade and used to provide protec-
tion from tornadoes and other severe storm events. Bathrooms and large
closets often double as safe rooms.


Vertical coastal walls that are built and designed to protect buildings against
shoreline erosion. May also protect against storm surge.


Regulations that stipulate the amount of sediment and erosion that is
acceptable for land undergoing development.


Regulations that establish a minimum distance between the existing
shoreline and buildable areas.


A bond secured by the pledge of a specific special tax.


Permits granted by local governments for land uses that have the potential
for creating conflicts with uses on adjacent properties.


Individual or group that will be affected in any way by an action or policy.
Stakeholders include businesses, private organizations, and citizens.


The representative of state government who is the primary point of contact
with FEMA, other state and federal agencies, and local units of government
in the planning and implementation of pre- and post-disaster mitigation
activities.


Regulations governing the maintenance and improvement of urban storm
water systems and the implementation of land treatment actions to mini-
mize the effects of surface water runoff. Land treatment actions include
maintenance of vegetative cover, terracing, and slope stabilization.


Collection of actions to achieve goals and objectives.


The restoration of the areas bordering creeks, including the stream bank
and vegetation.


Regulations prohibiting dumping in the community's drainage system,
thereby maintaining stream carrying capacities and reducing the possibility
of localized flooding.


Modifying existing buildings and infrastructure to protect them from
hazards.


The division of a tract of land into two or more lots for sale or development.


Regulations and standards governing the division of land for development
or sale. Subdivision regulations can control the configuration of parcels, set
standards for developer-built infrastructure, and set standards for minimiz-
ing runoff, impervious surfaces, and sediment during development. They
can be used to minimize exposure of buildings and infrastructure to
hazards.


Safe room/shelter


Seawalls/bulkheads


Sediment and erosion control
regulations


Shoreline setback regulations


Special tax bond


Special use permits


 Stakeholder


State Hazard Mitigation Officer
(SHMO)


Storm water management
regulations


Strategy


Stream corridor restoration


Stream dumping regulations


Structural retrofitting


Subdivision


Subdivision and development
regulations
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Taxation


Transfer of development rights
(TDR)


Urban forestry and landscape
management


Vulnerability


Wetlands development
regulations


Wind-proofing


Zoning


Zoning or land use map


Zoning ordinance


Taxes and special assessments can be an important source of revenue for
governments to help pay for mitigation activities. The power of taxation can
also have a profound impact on the pattern of development in local
communities. Special tax districts, for example, can be used to discourage
intensive development in hazard-prone areas.


A growth management technique through which development rights are
transferred from a designated "sending" area to a designated "receiving"
area. The sending area is generally prohibited from development and the
receiving area is a targeted development area that can be built at a higher
density.


Forestry management techniques that promote the conservation of forests
and related natural resources in urbanized areas, with a focus on obtaining
the highest social, environmental, and economic benefits.


Describes how exposed or susceptible to damage an asset is. Vulnerability
depends on an asset's construction, contents, and the economic value of its
functions.


Regulations designed to preserve and/or minimize the impact of develop-
ment on wetlands.


Modification of design and construction of buildings to withstand wind
damage.


The division of land within a local jurisdiction by local legislative regulation
into zones of allowable types and intensities of land uses.


A map that identifies the various zoning district boundaries and the uses
permitted by a zoning ordinance within those boundaries.


Designation of allowable land use and intensities for a local jurisdiction.
Zoning ordinances consist of two components: a zoning text and a zoning
map.
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library


Federal Emergency Management Agency
(FEMA)


FEMA Publications Warehouse


FEMA Mitigation Publications Library


American Planning Association


Catalog of Federal Domestic
Assistance Programs


Community Rating System


FEMA Individual Assistance Program


FEMA Mitigation Planning


FEMA Public Assistance Program


Flood Hazard Mitigation


Flood Mitigation Assistance Program


Habitat for Humanity


Hazard Mitigation Grant Program


HAZUS and HAZUS–MH


Home Rule and Dillon Rule


Institute for Business and Home Safety


Institute for Local Self Government


Landslide Hazard Mitigation


Maxwell Campbell Public Affairs Institute:
City and County Report Cards


General Contact Information


http://www.fema.gov
FEMA Headquarters
500 C Street, SW, Washington, D.C. 20472
Phone: 202-646-4600


800-480-2520


http://www.fema.gov/library/prepandprev.shtm


Web Sites
http://www.planning.org


http://aspe.os.dhhs.gov/cfda


http://www.fema.gov/nfip/crs.htm


http://www.fema.gov/rrr/inassist.shtm


http://www.fema.gov/fima/planning


http://www.fema.gov/rrr/pa


http://www.fema.gov/hazards/floods


http://www.fema.gov/fima/mtap.shtm


http://www.habitat.org/


http://www.fema.gov/fima/hmgp/


http://www.fema.gov/hazus/index.shtm


http://www.naco.org/pubs/research/briefs/dillon.cfm


http://www.ibhs.org/


http://www.ilsg.org/


http://www.fema.gov/hazards/landslides


http://www.governing.com/gpp/2000/gp0intro.htm and
http://www.governing.com/gpp/2002/gp2intro.htm
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http://www.fema.gov/fima/success.shtm


http://www.hazardmaps.gov


http://www.narc.org


http://www.fema.gov/fima/damsafe/


http://www.fema.gov/hazards/earthquakes/eqmit.shtm


http://www.fema.gov/nfip


http://www.fema.gov/hazards/hurricanes/nhp.shtm


http://www.nlc.org


http://nativeedge.hud.gov


http://www.fema.gov/fima/pdm


http://www.fema.gov/hazards/tornadoes/presskit3.shtm


http://www.fema.gov/fima/how2001


http://www.fema.gov/fima/how2002.shtm


http://www.fema.gov/fima/how2018.shtm


http://www.fema.gov/mit/saferoom


http://www.sba.gov/disaster


http://www.tgci.com/resources/foundations/searchGeoLoc.asp


http://www.findlaw.com/01topics/21indian/index.html


http://www.usace.army.mil


http://www.usda.gov/da/disaster/nda.htm


http://www.nrcs.usda.gov


http://www.hud.gov/offices/cpd/communitydevelopment/
programs/dri/driquickfacts.cfm


http://www.fhwa.dot.gov/programadmin/erelief.html


http://www.epa.gov/


Mitigation Success Stories


Multi-hazard Mapping Initiative


National Association of Regional Councils


National Dam Safety Program


National Earthquake Hazard
Reduction Program


National Flood Insurance Program


National Hurricane Program


National League of Cities


Native eDGE


Pre-Disaster Mitigation Program


Protecting Your Home


Protecting Your Property from Fire: Dealing
with Vegetation and Combustible Materials


Protecting Your Property from Fire: Roofing


Protecting Your Property from Wind


Protecting Yourself from Tornadoes:
Safe Rooms


Small Business Administration


The Grantsmanship Center:
Community Foundations


Tribal Governments: Laws, Legislation,
and Related Topics


U.S. Army Corps of Engineers


U.S. Department of Agriculture


U.S. Department of Agriculture, Natural
Resources Conservation Service


U.S. Department of Housing and
Urban Development


U.S. Department of Transportation


U.S. Environmental Protection Agency
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U.S. State and Local Government Gateway


Wildfire Hazard Mitigation


Burns, James MacGregor et al., 2001


Schwab, Jim et al., 1998


Schwab, Jim and IBHS, 2002


FEMA


http://www.firstgov.gov/Government/State_Local.shtml


http://www.fema.gov/hazards/fires


NOTE: The World Wide Web is an ever-changing source of information and web addresses and the information they contain
can change over time.


Publications
State and Local Politics. Available at http://cwx.prenhall.com/
bookbind/pubbooks/burns6/.


Planning for Post-Disaster Recovery and Reconstruction (FEMA
421) and APA Planning Advisory Service Report 483/484.


Summary of State Land Use Planning Laws. Available at http://
www.ibhs.org/research_library/view.asp?id=302.


A Guide to Using HAZUS for Mitigation, April 2002.


Answers to Questions about Substantially Damaged Buildings
(FEMA 213).


Bringing the Plan to Life: Implementing the Hazard Mitigation
Plan (FEMA 386-4).


Coastal Construction Manual (FEMA 55), Third Edition, 2000.


Comprehensive Earthquake Preparedness Planning Guidelines
(FEMA 71).


Example Plans. National Flood Insurance Program, Community
Rating System, November 10, 2002 (Draft).


Flood Proofing Non-Residential Structures (FEMA 102).


Getting Started: Building Support for Mitigation Planning
(FEMA 386-1), 2002.


HAZUS Video, HAZUS: What Could Happen? (FEMA 410), May
2002.


Homeowner's Guide to Retrofitting: Six Ways to Protect Your
House from Flooding (FEMA 312), 1998. Available at http://
www.fema.gov/mit/tsd/dl_rfit.


How to Create a HAZUS User Group (FEMA 404), April 2002.


Mitigation Resources for Success (FEMA 372).


Multi-Jurisdictional Approaches to Mitigation Planning (FEMA
386-8).


Planning for a Sustainable Future (FEMA 364).
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Institute for Business and Home Safety


Metropolitan University and URS


North Carolina Division of
Emergency Management


Oregon Department of Land Conservation
and Development (DLCD)


U.S. Army Corps of Engineers


U.S. Department of Commerce,
Economic Development Agency


Village of Gurnee, Illinois


Protecting Building Utilities From Flood Damage (FEMA-348),
2000. Available at http://www.fema.gov/hazards/floods/
lib06b.shtm.


Reducing Flood Losses through the International Code Series,
2000. Available at http://www.fema.gov/hazards/floods/
fldlosses.shtm.


Securing Resources for Mitigation Planning (FEMA 386-9).


State and Local Plan Interim Criteria under the Disaster
Mitigation Act of 2000, July 11, 2002, FEMA Publication G-318.


Understanding Your Risks: Identifying Hazards and Estimating
Losses (FEMA 386-2), 2001.


Community Land Use Evaluation for Natural Hazards
Questionnaire. Available at http://www.ibhs.org/land_use_
planning/.


Summary of State Mandated Codes, 1999. Available at http://
www.ibhs.org/dg.lts/id.112/research_library.view.htm.


Integrated Hazard Assessment for the Island of Puerto Rico,
Final Report, 2002 (HMGP).


Hazard Mitigation in North Carolina: Measuring Success (Vol.
II) February 2000. Available at http://www.dem.dcc.state.nc.us/
mitigation/planning_publications.htm.


State Mitigation Plan, August 2001. Available at http://
www.dem.dcc.state.nc.us/mitigation/document_index.htm.


Tools and Techniques for Mitigating the Effects of Natural
Hazards, 1998. Available at http://www.dem.dcc.state.nc.us/
mitigation/Library/Full_Tools_and_Tech.pdf.


Planning for Natural Hazards: Oregon Technical Resource
Guide. Available at http://www.lcd.state.or.us/hazhtml/
Guidehome.htm.


Partners for Disaster Resistance: Oregon Showcase State
Program: Household Natural Hazards Preparedness
Questionnaire, January 2003.


Flood Proofing Performance: Successes & Failures, 1998.
Available at http://www.usace.army.mil/inet/functions/cw/
cecwp/NFPC/nfpc.htm.


Flood Proofing: How to Evaluate Your Options, July 1993.


Job Creation and Job Skills Development in Indian Country.
Available at http://www.osec.doc.gov/eda/html/
1g3_researchrpts.htm.


Local Mitigation Plan, November 2001.
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worksheets


Worksheet #1 Identify Alternative Mitigation Actions


Worksheet #2 State Mitigation Capability Assessment


Worksheet #3 Local Mitigation Capability Assessment


Worksheet #4 Evaluate Alternative Mitigation Actions


Worksheet #5 Prioritized Alternative Mitigation Actions







Worksheet #1 Identify Alternative Mitigation Actions step 


Fill in the goal and its corresponding objective developed in Step One. Use a separate worksheet for each objective.
Make sure you note the sources of information. Use Worksheet Job Aid #1 in Appendix D as a starting point for
identifying potential mitigation actions.


Goal: _______________________________________________________________________


Objective: ____________________________________________________________________


Have you considered alternative mitigation actions from other mitigation action categories?
Check off ones that apply to this objective.


�  Prevention


�  Property Protection


�  Public Education and Awareness


�  Natural Resource Protection


�  Emergency Services


�  Structural Projects
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Worksheet #2 State Mitigation Capability Assessment step 


List the name of the agency and its mission and function in the first column. By identifying the missions and
functions, as well as programs, plans, policies, regulations, funding, and other practices administered by agen-
cies, states create an inventory of resources that can be brought to bear on mitigation efforts within the state.


List any programs, plans, policies, etc., this agency has in the second column. It is important to include
within this column any legal authorities (which will be found within state regulations) that govern how land
would be developed within hazard areas. Typically, these types of regulations are found in state codes under
emergency management or public safety codes, building and construction codes, or planning codes. You should
also take the opportunity to include any resources that this organization has developed for either state or local
use as part of each respective program. Include any appropriate legal citations or source references for programs,
regulations, policies, etc.


If you know a point of contact, list it in the third column.


Check off what type of effect the programs, plans, policies, etc., have on loss reduction. States should now
evaluate the effects or implications of these activities on efforts to reduce losses within the state (fourth column).
This evaluation should address the implications for both the state and local levels. The essential questions to be
answered are: Does/would this program/plan/policy etc., support or facilitate mitigation efforts, or does/would
it hinder these efforts? How or why? Put these reasons in the Comments column. At this point, you will not yet
try to resolve any issues (such as if a particular program or policy could negatively affect proposed mitigation
efforts). However, the planning team will carry forward this information as input into the evaluation of specific
actions in Task C.


Finally, add any other comments you may have about the agency or its activities in the last column.







*Definitions:
Support: Programs, plans, policies, regulations, funding, or practices that help the implementation of mitigation actions.
Facilitate: Programs, plans, policies, etc., that make implementing mitigation actions easier.
Hinder: Programs, plans, policies, etc., that pose obstacles to implementation of mitigation actions.
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Worksheet #3 Local Mitigation Capability Assessment step 


List the name of the agency and its mission in the first column. By identifying the missions and functions, as
well as programs, plans, policies, regulations, funding, and other practices administered by that agency, local
and tribal jurisdictions create an inventory of resources that can be brought to bear on mitigation efforts within
the community or tribe. Use Worksheet #2: State Mitigation Capability Assessment and Worksheet Job Aid #2 in
Appendix D to complete this worksheet.


List any programs, plans, policies, etc., this agency has in the second column. It is important to include
within this column any legal authorities (which can be found by reviewing the state capability assessment) that
govern how land would be developed within hazard areas. Typically, these types of regulations are found in lo-
cal zoning, building, subdivision, and other special land development codes (such as floodplain management
ordinances, hillside ordinances, etc.). You should also take the opportunity to include any resources that this
organization has developed for local use as part of each respective program. Include any appropriate legal cita-
tions or source references for programs, regulations, policies, etc.


If you know a point of contact, list it in the third column.


Check off whether the programs, plans, policies, etc., have an effect on loss reduction. Communities and
tribes should now evaluate the effects or implications of these activities on efforts to reduce losses within the ju-
risdiction (fourth column). The essential questions to be answered are: Does/would this program/plan/policy
etc., support or facilitate mitigation efforts, or does/would it hinder these efforts? How or why? Put these rea-
sons in the Comments column. At this point, you will not try to resolve any issues (such as if a particular pro-
gram or policy could negatively affect proposed mitigation efforts), but the planning team will carry this
information forward as input into the evaluation of specific actions in Task C.


Finally, add any other comments you may have about the agency or its activities in the last column.
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*Definitions:
Support: Programs, plans, policies, regulations, funding, or practices that help the implementation of mitigation actions.
Facilitate: Programs, plans, policies, etc., that make implementing mitigation actions easier.
Hinder: Programs, plans, policies, etc., that pose obstacles to implementation of mitigation actions.







Worksheet #4 Evaluate Alternative Mitigation Actions step 


1. Fill in the goal and its corresponding objective. Use a separate worksheet for each objective. The considerations
under each criterion are suggested ones to use; you can revise these to reflect your own considerations (see
Table 2-1).


2. Fill in the alternative actions that address the specific objectives the planning team identified in Worksheet #1.


3. Scoring: For each consideration, indicate a plus (+) for favorable, and a negative (-) for less favorable.


When you complete the scoring, negatives will indicate gaps or shortcomings in the particular action, which can
be noted in the Comments section. For considerations that do not apply, fill in N/A for not applicable. Only leave
a blank if you do not know an answer. In this case, make a note in the Comments section of the “expert” or source
to consult to help you evaluate the criterion.


Goal: _______________________________________________________________________


Objective: ____________________________________________________________________
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Worksheet #5 Prioritized Alternative Mitigation Actions step 


List the Alternative Mitigation Actions, in order of priority. Identify the goal(s) and corresponding objective(s)
each action addresses, and note the sources of information for easy reference and any comments or issues to keep
in mind when implementing the action.
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worksheet
job aids


Worksheet Job Aid #1:
Alternative Mitigation Actions by Hazard
You can use this job aid when filling out Worksheet #1. This job aid
shows you at a quick glance the type of actions that can address the
selected seven hazards. A description of each action is included in
the glossary in Appendix A.
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Worksheet Job Aid #2:
Local Hazard Mitigation Capabilities
This job aid will assist the planning team in identifying the various
capabilities and capacities in your jurisdiction when completing
Worksheet #3. Many of the terms below are defined in Appendix A.


Legal authority and administrative, technical, and fiscal capabilities
and capacities in states and local jurisdictions vary greatly through-
out the country.  You should first use the results of your evaluation
of state capabilities to identify any financial or technical assistance
the state may be able to provide to local jurisdictions for mitigation
purposes.  Some states have tasked regional planning agencies with
supporting local hazard mitigation planning initiatives.  Discuss
state and local capabilities with your State Hazard Mitigation Of-
ficer (SHMO) to identify outside resources that may be able to as-
sist in plan implementation.


Section 1: Legal and Regulatory Capability


The following section encourages the planning team to think
about the legal authorities available to your community and/or
enabling legislation at the state level affecting all types of planning
and land management tools that can support local hazard mitiga-
tion planning efforts in your community.


The following planning and land management tools are typically
used by states and local and tribal jurisdictions to implement haz-
ard mitigation activities.  Which of the following does your jurisdic-
tion have?  If the jurisdiction does not have this capability or
authority, does another entity/jurisdiction have this authority at a
higher level of government (county, parish, or regional political
entity), or does the state prohibit the local jurisdictions from hav-
ing this authority? You should include this information in the sec-
ond column on Worksheet #3.
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Section 2: Administrative and Technical Capacity


The following section encourages the planning team to inventory
existing personnel and technical resources that can be used for
mitigation planning and implementation of specific mitigation ac-
tions.  Think about the types of personnel employed by your juris-
diction and the public and private sector resources that may be
accessed to implement hazard mitigation activities in your commu-
nity.


For smaller jurisdictions with limited capacities, no local staff re-
sources may be available for many of the categories noted below.  If
so, the planning team should identify public resources at the next
higher level of government that may be able to provide technical
assistance to the community.  For example, a small town may be
able to turn to county planners or engineers to support its mitiga-
tion planning efforts or a regional planning agency may be able to
provide assistance. For some hazard mitigation actions, consider
federal agencies that provide technical assistance, such as the U.S.
Department of Agriculture (USDA) Cooperative Extension Service,
which has offices in most counties.  The planning team in rural
communities must be creative in identifying outside resources to
augment limited local capabilities. For larger or more urban juris-
dictions, this inventory task may involve targeting specific staff in
various departments that have the expertise and may be used to
support hazard mitigation initiatives.


You will need this information when completing Worksheet #4:
Evaluate Alternative Mitigation Actions and when preparing your
mitigation strategy in Step 3.
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Section 3. Fiscal Capability


Identify whether your jurisdiction has access to or is eligible to use
the following financial resources for hazard mitigation. Use this
information to fill in the second column on Worksheet #3 and
when preparing your mitigation strategy in Step 3.
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example
questionnaire
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foreword


introduction


STEP ONE adopt the mitigation plan


task A  brief local leadership


task B  demonstrate the support
of partner organizations


task C  have the plan adopted by the proper
legislative or executive authorities


task D  submit your plan for approval


task E  publicize the adoption and approval of the plan


STEP TWO implement the plan recommendations


task A  confirm and clarify responsibilities


task B  begin to integrate mitigation actions
throughout government operations


task C  monitor and document the implementation
of your projects and actions


task D  establish indicators of effectiveness or success
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STEP THREE evaluate your planning results


task A  evaluate the effectiveness of the planning process


worksheet #2


task B  evaluate the effectiveness of your actions


worksheet #3


task C  determine why the actions worked (or did not work)


task D  keep the community updated and involved,
and celebrate your successes


STEP FOUR revise the plan


task A  review those factors that affect your
community’s planning context


worksheet #4


task B  analyze your findings and determine whether to
revise your planning process or mitigation strategy


task C  incorporate your findings into the plan


worksheet #5
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the
hazard


mitigation
planning
process


Hazard mitigation planning is the
process of determining how to re-
duce or eliminate the loss of life and
property damage resulting from
natural and manmade hazards. As
shown in this diagram, the hazard
mitigation planning process consists
of four basic phases.


For illustration purposes, this dia-
gram portrays a process that ap-
pears to proceed sequentially. How-
ever, the mitigation planning process
is rarely a linear process. It is not
unusual that ideas developed while
assessing risks should need revision
and additional information while de-
veloping the mitigation plan, or that
implementing the plan may result in
new goals or additional risk assess-
ment.


foreword
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foreword


The Federal Emergency Management Agency (FEMA) has
developed this series of mitigation planning “how-to” guides to


assist states, tribes, and communities in enhancing their hazard
mitigation planning capabilities.


These guides are designed to provide the type of information
states, tribes, and communities need to initiate and maintain a
planning process that will result in safer and more disaster-resistant
communities. These guides are applicable to states, tribes, and
communities of various sizes and varying ranges of financial and
technical resources.


This how-to series is not intended to be the last word on any of the
subject matter covered; rather, it is meant to provide easy to under-
stand guidance for the field practitioner. In practice, these guides
may be supplemented with more extensive technical data and the
use of experts when necessary.


mit-i-gate\ 1: to cause to be-
come less harsh or hostile;
2: to make less severe or
painful.


As defined by DMA 2000—


hazard mitigation\ : any sustained ac-
tion taken to reduce or eliminate the
long-term risk to human life and prop-
erty from hazards.


plan-ning\ : the act or process of mak-
ing or carrying out plans; specif: the es-
tablishment of goals, policies and
procedures for a social or economic unit.


The Disaster Mitigation Act of 2000 State governments have certain responsibilities for implement-
ing Section 322, including:


� Preparing and submitting a standard or enhanced state
mitigation plan;


� Reviewing and updating the state mitigation plan ev-
ery three years;


� Providing technical assistance and training to local gov-
ernments to assist them in developing local mitigation
plans and applying for HMGP grants; and


� Reviewing and approving local plans if the state has
an approved enhanced plan and is designated a man-
aging state.


DMA 2000 is intended to facilitate cooperation between state
and local authorities. It encourages and rewards local, tribal,
and state pre-disaster planning and promotes sustainability
as a strategy for disaster resistance. This enhanced planning
network will better enable local, tribal, and state governments
to articulate their needs for mitigation, resulting in faster allo-
cation of funding and more effective risk reduction projects.
To implement the new DMA 2000 requirements, FEMA pre-
pared an Interim Final Rule, published in the Federal Regis-
ter on February 26, 2002, at 44 CFR Parts 201 and 206,
which establishes planning and funding criteria for states,
tribes, and local communities.


In the past, federal legislation has provided fund-
ing for disaster relief, recovery, and some hazard
mitigation planning. The Disaster Mitigation Act of


2000 (DMA 2000) is the latest legislation to improve the haz-
ard mitigation planning process. DMA 2000 (Public Law 106-
390) was signed by the President on October 30, 2000. The
new legislation reinforces the importance of mitigation plan-
ning and emphasizes planning for disasters before they oc-
cur. As such, DMA 2000 establishes a pre-disaster hazard
mitigation program and new requirements for the national
post-disaster Hazard Mitigation Grant Program (HMGP).


Section 322 of DMA 2000 specifically addresses mitigation
planning at the state and local levels. This section identifies
new requirements that allow HMGP funds to be used for plan-
ning actions, and increases the amount of HMGP funds avail-
able to states that have developed a comprehensive,
enhanced mitigation plan prior to a disaster. States, tribes,
and communities must have an approved mitigation plan in
place before receiving HMGP funds. Local and tribal mitiga-
tion plans must demonstrate that their proposed mitigation
actions are based on a sound planning process that accounts
for the risk to and the capabilities of the individual communi-
ties.
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The how-to guides cover the following topics:


� Getting started with the mitigation planning process, includ-
ing important considerations for how you can organize your
efforts to develop an effective mitigation plan (FEMA 386-1);


� Identifying hazards and assessing losses to your community,
tribe, or state (FEMA 386-2);


� Setting mitigation priorities and goals for your community,
tribe, or state and writing the plan (FEMA 386-3);


� Implementing the mitigation plan, including project funding
and maintaining a dynamic plan that changes to meet new
developments (FEMA 386-4);


� Evaluating and prioritizing potential mitigation actions
through the use of benefit-cost analysis and other techniques
(FEMA 386-5);


� Incorporating special considerations into hazard mitigation
planning for historic structures and cultural resources (FEMA
386-6);


� Incorporating mitigation considerations for manmade haz-
ards into hazard mitigation planning (FEMA 386-7);


� Using multi-jurisdictional approaches to mitigation planning
(FEMA 386-8); and


� Finding and securing technical and financial resources for
mitigation planning (FEMA 386-9).


Why should you spend the time to read
these guides?


� It simply costs too much to address the effects of disasters only
after they happen;


� State and federal aid is usually insufficient to cover the extent
of physical and economic damages resulting from disasters;


� You can prevent a surprising amount of damage from hazards
if you take the time to anticipate where and how they occur,
and then take the appropriate action to minimize damages;


� You can lessen the impact of disasters and speed the response
and recovery process for both natural and manmade hazards;
and
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� The most meaningful steps in avoiding the impacts of hazards
are taken at the state, tribal, and local levels by officials and
community members who have a personal stake in the out-
come and the ability to follow through on a sustained process
of planning and implementation.


The guides show how mitigation planning:


� Can help your community become more sustainable and disas-
ter resistant through selecting the most appropriate mitigation
actions, based on the knowledge you gained in the hazard
identification and loss estimation process;


� Can be incorporated as an integral component of daily govern-
ment business;


� Allows you to focus your efforts on the hazard areas most important
to you by determining and setting priorities for mitigation
planning efforts; and


� Can save you money by providing a forum for engaging in part-
nerships that provide the technical, financial, and staff re-
sources in your effort to reduce the effects, and hence the
costs, of natural and manmade hazards.


These guides present a range of approaches to preparing a hazard
mitigation plan. There is no one right planning process; however,
there are certain central themes to planning, such as engaging citi-
zens, developing goals and objectives, and monitoring progress.
Select the approach that works best for your state, tribe, or commu-
nity.


The process used
to develop a suc-
cessful hazard miti-
gation plan is just as
important as the plan itself.


This how-to guide focuses on the fourth
phase of the hazard mitigation planning
process and will help you develop a miti-
gation plan that meets DMA 2000 re-
quirements.
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introduction


Your community now has a plan that is a result of the planning
team’s effort and work with stakeholders concerned about re-


ducing losses from hazards in your community. This plan resulted
from a process that included a risk assessment, capability assess-
ment, and the development of a mitigation strategy that features
prioritized mitigation actions based upon your goals and objec-
tives. The implementation process puts your planning team’s hard
work into motion and focuses on the actions necessary to establish
and maintain the effectiveness of the plan as a fundamental tool
for risk reduction.


An added benefit of having a plan is that its printed form is famil-
iar, even reassuring, to citizens who have been part of a compre-
hensive planning process or, even more importantly, have suffered
losses due to a hazard. In addition, those new to the community, as
well as non-residents, will have easy access to this information as
well. The text and accompanying graphics concisely and coher-
ently document the hazards faced by the community, their location
and extent, previous losses, actions to mitigate future hazards, and
goals for a sustainable future. The development of the plan by
community members increases the likelihood of hazard mitigation
becoming, like transportation and education, one of the standard
considerations in the evolution and growth of the community.


Once the plan has been adopted and the recommendations imple-
mented, your accomplishments, issues, programs, policies, and
project results should be accurately documented. This documenta-
tion will be very useful when it is time to evaluate, update, or revise
the plan. Plans are living documents that require adjustments to
maintain their relevance. You and the planning team prepared the
mitigation plan to articulate your community’s values and strate-
gies at a particular point in time, but like every other plan, it must
be reviewed periodically to remain a useful tool to guide growth
and change in your community.


Updates and revisions may be necessary to incorporate changes in
your community or tribe, new hazard information, new tribal, com-
munity, or state priorities, or lessons learned as mitigation projects
are completed. It is recommended, but not required, that you com-


This series of guides shows
how to identify, plan, and implement


cost-effective actions
through a compre-
hensive approach
known as Hazard
Mitigation Planning.


The process
consists of four
basic phases:


� Organize resources involves
organizing resources, mobilizing the
community, and getting started with
the planning process;


� Assess risks identifies hazards and
estimates the losses associated with
these hazards;


� Develop a mitigation plan de-
scribes how to identify, plan, and ini-
tiate cost-effective actions; and


� Implement the plan and monitor
progress, the topic of this guide—
Bringing the Plan to Life: Implement-
ing the Hazard Mitigation Plan
(FEMA 386-4)—leads communities
and states through the formal adop-
tion of the plan and discusses how
to implement, monitor, and evaluate
the results of mitigation actions to
keep the mitigation plan relevant over
time.
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plete an internal review of the plan annually and revisit your plan
after all hazard events. DMA 2000 regulations require updates ev-
ery three years for state plans, and every five years for local plans,
in order for states, tribes, and communities to remain eligible for
disaster-related grants and assistance. This guide will help you de-
termine when and how to review and revise your mitigation plan.


How do you use this how-to guide?
This guide will help you address the following questions:


1. How can we make sure the plan is officially recognized?


Proof of formal adoption is required under DMA 2000 regulations.
Getting the plan adopted ensures the support and approval of the
governing authority in your jurisdiction. Step 1, Adopt the Mitigation
Plan, discusses ways of securing the adoption of the plan by your
governing body.


2. What is the most effective mechanism to implement each recommenda-
tion? What resources are available? How can we keep the public in-
formed and actively involved now that initiatives are underway?


Your mitigation strategy probably contains various short- and long-
term recommendations. While you identified potential sources of
funding in the plan, the actual sources of funding, staff time, and
staffing needs may change before project implementation gets un-
derway. The planning team always must be on the lookout for alter-
native sources of funding, new opportunities, and new
partnerships through which to carry out the recommendations.


Determining who will bear responsibility for implementing
planned actions is key to getting the implementation phase off to a
successful start. Ensuring that there are appropriate authorities to
implement actions is covered in Step 2, Implement the Plan Recom-
mendations.


3. How will we know if our mitigation strategy is working?


Monitoring and evaluating the outcomes of the mitigation actions
are essential to knowing whether to stay the course or change it.
Step 3, Evaluate Your Planning Results, discusses how to determine
whether or not the planned course of action has had the desired
effect. The successes and limitations of your efforts should be
documented as part of the evaluation process.


Celebrating successes, and keeping citizens actively involved and
informed of the progress of the hazard mitigation initiatives, are


The implementa-
tion and evaluation
processes ensure that
you accomplish the mitiga-
tion actions in a timely way
and provide the foundation for an on-
going mitigation program. This allows
you to:


� Ensure that the mitigation strategy
is implemented in an effective man-
ner;


� Provide for the long-term institution-
alization and monitoring of hazard
mitigation practices so that the plan
remains relevant in the face of
change;


� Establish new protocols. The plan-
ning process educates community
officials on their roles (and those of
their departments) in reducing risks.
Local officials will need to develop
protocols for integrating mitigation
principles into their daily job respon-
sibilities; and


� Maintain momentum. The imple-
mentation phase is a good time to
renew the spirit of cooperation
among all partners in the planning
process, particularly now that ac-
tions to reduce risk are imminent.


States should con-
tinually work with
local jurisdictions to
ensure that local plans are
in conformance with state
guidelines and complement the goals
and strategies outlined in the state haz-
ard mitigation plan, particularly as state
priorities change.
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just as important in the adoption, implementation, and revision
phases as in any other phase. Keeping everyone up to date on
progress also will help sustain support for mitigation as a local,
tribal, or state priority. During the implementation phase, the me-
dia will become an especially important tool in communicating the
progress of the mitigation plan.


4. When should we reexamine the plan?


As has been noted throughout the how-to series, the community
and its assets are constantly changing, requiring the mitigation
plan to be updated periodically. While DMA 2000 regulations re-
quire a formal review and revision of the community plan once
every five years for local jurisdictions and every three years for
states, the planning team should reevaluate its implementation
strategy as new opportunities, unforeseen challenges, and disasters
arise. Additionally, as mitigation issues are resolved, the plan
should be reexamined to determine whether there is a need to re-
prioritize, add, or reconfigure actions in light of what has been
accomplished. Step 4, Revise the Plan, addresses how to incorporate
new knowledge about the community, tribe, or state and ongoing
mitigation efforts into your strategy.


Type of information found in the how-to
series
The how-to series contains a wide variety of information, some of
which is highlighted with icons. Additional information can be
found in Appendix B, Library. To illustrate how the guide can be
used, newspaper articles from the fictional Town of Hazardville are
provided.


Icons


Guidance focused solely on the role of states and tribes
that serve as grantees under HMGP is identified as a
sidebar with the “States” icon. Tribes that choose to
serve as grantees under HMGP should follow the state


icons. Although much of the information will be the same for lo-
cal, tribal, and state governments, there are different requirements
for state and local mitigation plans. Furthermore, states have addi-
tional responsibilities to assist local entities in their planning ef-
forts. For tribes that choose to serve as subgrantees under HMGP,
guidance focusing on local governments applies to these entities as
well.


Under DMA 2000
regulations, local gov-
ernments may be defined in
many different ways. A local
government may be defined


by a political boundary, such as an in-
corporated city, county, parish, or town-
ship, or it may not have a distinct political
boundary, for example, a watershed or
metropolitan region.  “Local govern-
ment” is formally defined in 44 CFR
§201.2 of DMA regulations.


Be sure to allow
sufficient time to com-
plete Phase 4. If you decide
to revise the plan, or if you
are required to revise it as


described under DMA 2000, consider
the time it will take to do the following:


� Include the public and identify any
new stakeholders in the evalua-
tion process;


� Gather and evaluate data;


� Brief the public and political lead-
ership;


� Incorporate changes into plan-
ning documents; and


� Adopt the new plan.
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The “Advanced” icon indicates an additional step you
can take or when specialists may be needed.


The “Caution” icon alerts you to important information
and ways to avoid sticky situations later in the planning
process.


The “DMA” icon provides information relating to the
mitigation planning requirements outlined in the Disas-
ter Mitigation Act of 2000 (DMA 2000).


The “Glossary” icon identifies terms and concepts for
which a detailed explanation is provided in the Glossary
included in Appendix A.


The “Tips” icon identifies helpful hints and useful in-
formation that can be used in the planning process.


Library


A mitigation planning “Library” has been included in Appendix B.
This library has a wealth of information, including Web addresses,
reference books, and other contact information to help get you
started. All of the Web sites and references listed in the how-to
guide are included in the library.


Town of Hazardville articles


Applications of the various steps in the mitigation planning process
are illustrated through a fictional community, the Town of
Hazardville, located in the State of Emergency. Hazardville, a small
community with limited resources and multiple hazards, is in the
process of developing a multi-hazard mitigation plan. Newspaper
accounts illustrate the various steps in the mitigation planning pro-
cess.


Worksheets


Finally, to help track your progress, worksheets have been devel-
oped that correspond with the structure of this guide. Worksheets
have been completed with Hazardville examples to illustrate the
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The Hazardville Post
Vol. CXIII No. 28 Tuesday, January 28, 2003


Public Responds to Hazardville Mitigation Plan
Howard, an advocate for the town's
less privileged citizens in the Rag-
ing River Views Park was perhaps
the most outspoken opponent of the
plan. At first, Howard worried that
the benefits of this plan might not
help the people he felt needed it the
most.


"I have tried for years to get the
community to help the poor resi-
dents in the low-income neighbor-
hood who get flooded out every
spring when the snow begins to
melt. The town never knew how
they could help the residents other
than to assist in clean-up and de-
bris removal. The residents could
not afford to relocate on their own.
All of the houses that are affected
year after year were identified in the
hazard identification and risk as-
sessment as being in a 10-year flood
zone, and are very vulnerable to any
sort of flash floods or even a heavy
rain." (A 10-year flood has a 10 per-


cent chance of occurring in any one
year.)


"While I was deeply saddened by
this information," Howard said, "I
was relieved to see that it turned
out to be a good thing after all. Once
the town and the Council learned
what a dangerous area that was, the
entire neighborhood was prioritized
for buyouts, which will allow these
residents to get fair market value
for their home and help them move
out of harm's way."


In an interview, THORR's outreach
coordinator, Charity Jones, who
works for the Hazardville Depart-
ment of Health and Human Services,
said, "The citizens of Hazardville
should feel good about what they did
to develop this plan. I know I am
proud of all the work that THORR
and Hazardville community mem-
bers have put into its creation. This
is truly a plan driven by the
community's concerns and needs."


[Hazardville, EM] The Town of
Hazardville Organization for Risk
Reduction (THORR) has received
over 50 comments regarding the
Hazardville Mitigation Plan. The
plan was created to help reduce the
community's risk to hazards such
as flooding, earthquakes, and other
natural hazards.


Joe Norris, lead planner for
THORR, said the team has been
working closely with citizens, busi-
nesses, and other community rep-
resentatives to develop a plan that
would create a safer, more resilient
Hazardville. THORR was commit-
ted to having community input
throughout the planning process.
"At first, we had a hard time get-
ting the community interested. The
citizens didn't know what to expect,"
Norris said.


Many in the community were
skeptical of exactly what the plan
was supposed to accomplish. Riley


type of information to include. Blank worksheets are included in
Appendix C. You can photocopy the worksheets to record your
progress as you undertake the processes of implementing and
evaluating the mitigation plan.
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1
adopt the
mitigation
plan


Overview


C ongratulations! You have reached Phase 4 of the planning
process. After organizing resources, assessing risks, and devel-


oping a mitigation plan, you are now ready to take the first step in
Phase 4—guiding the plan through a formal adoption process.
Completion of this step will establish the plan’s authority and legiti-
macy. In order to meet DMA 2000 regulations, your jurisdiction’s
governing body must formally adopt the plan in accordance with
state and local laws. Their involvement and support of the process
all along should help gain approval, as you will see below. Local
plans are adopted by the lead governing body (City Council, Board
of Supervisors, etc.) and state plans are usually submitted to the
state director of emergency management for approval and signa-
ture. Adopting the mitigation plan is the final challenge for the
planning team before plan implementation can begin. The rela-
tionships you have already established with stakeholders, elected
officials, and government agencies, as well as the thorough nature
of your work thus far, will be important assets during the adoption
process.


In addition to being required by DMA 2000, adoption of the plan
is necessary because:


� It lends authority to the plan to serve as a guiding document
for all local and state government officials;


� It gives legal status to the plan in the event it is challenged in
court;


� It certifies to program and grant administrators that the plan’s
recommendations have been properly considered and ap-
proved by the governing authority and the jurisdiction’s citi-
zens; and


� It helps ensure the continuity of mitigation programs and
policies over time because elected officials, staff, and other
community decision-makers can refer to the official document
when making decisions about the community’s future.


Linking the plan’s
policies to those in other
land development tools en-
sures that development de-
cisions are made in


consideration of the loss reduction goals
of the community. Formal adoption of
the plan lets public or private funding
sources know that the plan has the sup-
port of citizens, elected officials, and
business owners. For example, land
developers should use the adopted plan
to make informed decisions about their
ventures with respect to mitigation poli-
cies and potential hazards.


Before you seek
adoption of the plan,
check with your State Haz-
ard Mitigation Officer
(SHMO) on administrative


procedures for reviewing plans under
DMA 2000 requirements. The SHMO
may have established a procedure with
the FEMA Regional Office to review the
draft plan to make sure you included all
elements for meeting the DMA 2000 or
other program requirements. This may
include reviewing the planning process
and your documentation before you ask
the governing body to adopt the plan, a
step to ensure that you have to submit
the plan only once to the governing body
for formal adoption. A tribal jurisdiction
that submits a plan as a state-level en-
tity works directly with the appropriate
FEMA Regional Office.
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Procedures & Techniques


Task A. Brief local leadership.


An excellent way to facilitate adoption of the plan is to periodically
brief community decision makers and elected officials on the
progress of your planning efforts. This is a great opportunity to
demonstrate to the governing body that the plan is sound and has
broad support. Plan adoption should not be difficult if the plan-
ning team has conducted activities throughout the planning pro-
cess that have lent credibility to the team, the plan, and the
planning process. The briefings will also allow you to address any
concerns of elected officials, and to obtain their input. Having the
planning team recognized, garnering public input, and communi-
cating the progress and successes of the team will help get the plan
adopted.


Task B. Demonstrate the support of partner
organizations.


One way to ensure the credibility and eventual passage of the miti-
gation plan is to present the adopting body with letters of support
from organizations and agencies on the planning team, as well as
those not on the team. The community’s governing body may view
the plan more favorably if it has the support of neighborhood and
civic organizations. Some organizations may show their commit-
ment to implementing the plan by passing a resolution supporting
it and outlining specific responsibilities that they will assume. Fur-
thermore, supporting organizations should be encouraged to pro-
vide testimony if the plan will be adopted at a public hearing. This
testimony should provide specific information on the benefits that
the mitigation plan will bring to the organization’s constituencies.
Such testimony becomes part of the public record of the hearing.


For example, if a member of a community
watershed advocacy group was part of the
planning team, that group might review
the plan and give its full support to the
plan by outlining the group’s commit-
ment to sponsor an annual watershed
clean-up day or to plant native vegetation
in the open space that resulted from the
acquisition of flood-prone structures. See
Getting Started (FEMA 386-1) for more de-
tails on garnering community support.


Partners in Mitigation
Citizens, businesses, and technical experts in southwest
Tulsa are partnering with the City of Tulsa and the National
Park Service in the development of a greenway plan for a


local creek (Mooser Creek). Flood mitigation, preservation of natural
resources, recreation, and sustainable development are part of a com-
munity vision shared by both citizens and government. Community lead-
ers got involved by forming committees and identifying issues important
to them. The Mooser Creek Greenway Citizens and Technical Commit-
tees agreed upon a vision statement in an effort to preserve the natural
functions and beauty of Mooser Creek and to create recreational and
educational opportunities.


Ensuring Plan
Adoption
The planning team has al-
ready performed activities


that will help ease passage of the plan:


Recognizing the Committee. As de-
scribed in Getting Started (FEMA
386-1), the team is formally recognized
by the community’s governing body as
the local authority on mitigation, and has
been entrusted to make recommenda-
tions about mitigation on behalf of the
community. This formal recognition by
elected officials extends to the planning
team’s scope of work as well.


Garnering Public Input. As covered in
Getting Started (FEMA 386-1) and De-
veloping the Mitigation Plan (FEMA
386-3), the planning team identified
stakeholders to join the planning team,
briefed elected officials, informed the
public of the team’s progress and find-
ings, and involved the public in its work.
By including the citizens of the commu-
nity throughout the planning process,
you can expect that the adoption and
implementation of the plan will be
broadly supported by the public and
elected officials.


Communicating Information. By keep-
ing citizens involved in the planning pro-
cess and informed of progress, the
planning team can maintain the
community’s interest in mitigation. The
community now knows and understands
that there is a significant risk of losing
assets because of hazards, that several
alternatives are being considered, and
that projects and initiatives will soon be
underway.
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Task C. Have the plan adopted by the proper legislative
or executive authorities.


The mitigation plan will be adopted through your government’s
normal legal process. Depending on the laws in your state and ju-
risdiction, adoption of the plan will give the jurisdiction legal au-
thority to enact ordinances, policies, or programs to reduce hazard
losses and to implement other mitigation actions. Generally, most
local governing bodies will adopt a hazard mitigation plan by reso-
lution.


Build time into your planning schedule to meet federal and state
deadlines for submitting the plan. Make sure you allow sufficient
time for formal adoption procedures. Your local governing body
may meet only once a month and may require agenda items to be
submitted well ahead of time.


Task D. Submit your plan for approval.


Once your local governing body has approved the plan, it must be
submitted to the State Hazard Mitigation Officer (SHMO). The
SHMO should already be familiar with your plan because he or she
should have reviewed a draft to determine if the plan meets DMA
2000 and other state program requirements. Someone should be
designated as the point of contact with the state to answer any
questions about the plan. For multi-jurisdictional plans, each juris-
diction requesting approval of the plan must document that it has
been formally adopted by its respective governing body. The
SHMO is responsible for forwarding the plan to the FEMA Re-
gional Office for review.


Task E. Publicize the adoption and approval of the plan.


Once the plan has been approved, stakeholders should be in-
formed of your success. You may want to package the message dif-
ferently to reach various audiences. This can be accomplished by
sending a press release to your local newspaper, holding a press
conference with important civic leaders, sending a mailing, or post-
ing a notice on the community’s Web site. You may also want to
celebrate your success by beginning a project immediately. For ex-
ample, after the plan is approved, you may request that the govern-
ing body vote on a resolution or ordinance that is important to
accomplishing your mitigation goals, or to authorize funding to
undertake a highly visible project, such as flood-proofing City Hall
or some other important public facility.


44 CFR §201.4(c)(6)
and §201.6(c)(5) of
the Interim Final
Rule require plans to be
adopted before being sub-


mitted to FEMA for formal review and
final approval. A copy of the resolution
of adoption must be included with the
plan.


Resolutions are ex-
pressions of a governing
body’s opinion, will, or inten-
tion and can be legally bind-
ing or not. Most planning


documents must undergo a legally bind-
ing council resolution, which, in order
to be adopted, must be supported by
an official vote of the majority of mem-
bers.


Formal adoption of
the state plan will vary
according to state protocols.
Generally, states should ob-
tain the signature of the


state emergency management director
as approval of the plan. The plan also
can be distributed to members of the
state legislature to broaden support for
the plan and to potentially pave the way
for any new legislation or budget items
that may be necessary to carry out the
plan recommendations. States must
submit plans to their FEMA Regional
Office for review and approval. Depend-
ing upon regional procedures, states
also may opt to submit the results of the
risk assessment or draft plan to FEMA
for an informal review before officially
adopting it and sending it to FEMA for
official review and approval. Once any
necessary changes have been made,
the state can proceed with formal adop-
tion and final FEMA review. If a tribal
organization has developed a state-level
plan, it should be submitted directly to
the FEMA Regional Office.
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Summary
By the time you finish Step 1, you will have a plan that has the sup-
port of the community, state, tribe, and elected officials. Adoption
of the plan gives the plan greater authority, fulfills certain FEMA
program eligibility requirements, and will ease implementation of
your mitigation actions. Once the mitigation plan has been
adopted, your state, tribe, or community is ready to begin imple-
menting the mitigation strategy.


Consider develop-
ing an executive
summary of the plan for
use in publicizing it with
other government agencies
or partners. A brochure may be appro-
priate for citizens while you also make
the executive summary or entire plan
available to them.
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The Hazardville Post
Vol. CXIII No. 45 Friday, February 14, 2003


Town of Hazardville Adopts THORR’s Plan
(Part 1 of a 4-Part Series on the Hazard Mitigation Implementation Process)


[Hazardville, EM] The Hazard-
ville Town Council adopted the
Hazardville Hazard Mitigation Plan
on Thursday by resolution (included
below) to serve as the town’s guide
in reducing risks to citizens and
property. Marion Jackson, Chair-
person of the Town Council, an-
nounced that “in light of the
community’s involvement and ob-
vious support for the plan, indicated


by citizen turnout at the hearing
and letters of support submitted for
the record by respected community
organizations, the Council unani-
mously voted to adopt the
Hazardville Hazard Mitigation Plan
as an official plan of the Town of
Hazardville.” The plan will take ef-
fect immediately.


The Town of Hazardville Organi-
zation for Risk Reduction (THORR)


was instrumental in developing the
plan and marshaled its forces to sup-
port adoption of the plan through
written support from the commu-
nity. “This plan is one of the few
community initiatives that is rela-
tively unopposed, no doubt due to
THORR’s diligent public outreach
efforts,” Jackson said.


Resolution #2003-53
WHEREAS the Town of


Hazardville has experienced se-
vere damage from hurricanes,
flooding, earthquakes, wildfires,
landslides, and tornadoes on many
occasions in the past century, re-
sulting in property loss, loss of life,
economic hardship, and threats to
public health and safety;


WHEREAS a Hazard Mitiga-
tion Plan (the Plan) has been de-
veloped after more than one year
of research and work by the Town
of Hazardville Organization for
Risk Reduction and the people of
the Hazardville community;


WHEREAS the Plan recom-
mends many hazard mitigation
actions that will protect the people
and property affected by the natu-
ral hazards that face Hazardville;


WHEREAS a public meeting
was held to review the Plan as re-


quired by law;
NOW THEREFORE BE IT RE-


SOLVED by the Mayor and Town
Council of the Town of Hazardville
that:
1.The Hazard Mitigation Plan is


hereby adopted as an official plan
of Hazardville.


2.The respective town officials iden-
tified in the strategy of the Plan
are hereby directed to implement
the recommended actions as-
signed to them. These officials will
report quarterly on their activi-
ties, accomplishments, and
progress to the Town of
Hazardville Organization for Risk
Reduction.


3.The Town of Hazardville Organi-
zation for Risk Reduction will pro-
vide annual progress reports on
the status of implementation of
the plan to the Mayor and Town


Council. This report shall be
submitted to the Town Council
by February 28th of each year.


PASSED by the Town Council of
Hazardville, this 13th day of Feb-
ruary 2003.


Council Chairperson


APPROVED by me this 13th day
of February 2003.


Mayor


ATTESTED and FILED in my of-
fice this 13th day of February 2003.


Clerk
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2
implement
the plan
recommendations


Overview


C itizens and officials who participated in creating the plan
will expect to see results from their hard work and effort.


This step describes how to place the recommendations of the plan
within the administrative framework of your state, tribe, or commu-
nity. The section presents ideas on how the planning team can get
the recommendations implemented on schedule and, over time,
integrate mitigation actions into the day-to-day operations of gov-
ernment agencies. It will also show how to bring action items
within the mitigation strategy to fruition through creative use of
available resources.


When implementing the plan, various stakeholders will have distinct roles and
responsibilities:
The Planning Team. During the implementation of the mitigation strategy, the planning team’s role may change to
one of overseer. As the developers of the mitigation plan, the planning team should also regularly monitor its progress.


The planning team can help ensure that the spirit of the plan is not sidetracked by political or personal concerns, and keep the
community energized so citizens can hold the government accountable for the legitimate performance of the plan. The team
can also alert officials to issues that may affect emergency management and hazard mitigation.


Elected Officials and Local Administrators. The executive or delegated administrator may be a likely candidate for keeping
all participating local agencies or departments on track. Elected officials play a unique role in the implementation of the plan.
They will be pressured by those opposed to the plan as well as those who expect to see it enacted as intended. Furthermore,
elected officials have the capacity and responsibility to distribute resources among competing interests. The planning team will
have identified supportive elected officials not only when organizing to prepare the plan (Phase 1, Getting Started, FEMA 386-
1), but also when evaluating the relevant political factors of potential mitigation actions (see Developing the Mitigation Plan,
FEMA 386-3, Step 2).


Elected officials and local administrators should provide:


� Oversight. Officials not only can assign staff and provide incentives to implement planning initiatives, they also can
support the hard work of the professional staff and volunteers.


� Visibility. Community leaders must keep the spotlight on the identified hazard-related problems and opportunities
and make sure that problems are not overlooked by any relevant department or office—community planning, emer-
gency services, zoning, public service, and economic development, for example.


� Budgets. Elected officials and local administrators must ensure that the community’s annual budget includes fund-
ing to implement previously adopted long-term actions. This includes commitments that the community has made to
cost-share, maintain, operate, repair, or otherwise bear the burden for activities that may have been undertaken with
outside assistance.


(continued on page 2-2)
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In the third phase of the planning process, the planning team
identified mitigation actions and implementation strategies that
included target dates for the completion of projects and assigned
responsibilities to agencies, departments, organizations, or specific
people (see Steps 2 and 3 of Developing the Mitigation Plan, FEMA
386-3). This information should help the planning team meet the
objectives of the plan on time and provide indicators by which the
implementation will be monitored and evaluated.


It is important to decide how success will be determined before
implementation and evaluation occur. From an administrative
standpoint, success may be simply a measure of whether the
project was finished on time, and within budget. On the other
hand, even projects that are well thought out and executed may
not be completed for a long period of time due to the nature of
the project, the lack of available funding, or other reasons beyond
the control of the community. In this case, it is important to iden-
tify successes in the short-term, even if completion is not in sight.
For example, if a community decides to pursue zoning changes in
flood hazard areas, the actual changes may not occur for years due
to administrative procedures that must be followed within the con-
text of local and state zoning and land use law. However, successes
(in the form of completion of milestones) can and should be iden-
tified along the timeline that is appropriate for that type of mitiga-
tion action. In this zoning example, short-term successes can
include key meetings or briefings held to present risk information
to support zoning changes.


(continued from page 2-1)


Partners–Nonprofit Organizations and Businesses. Throughout implementation of the plan, the planning team should
consider innovative ways for its partners to facilitate the implementation of projects. The nonprofit and private sectors can help
in a number of ways, including lending expertise, discounted materials, staff or volunteer time, or meeting space. The planning
team can, in turn, offer the private organizations an opportunity for greater public exposure, and thus greater name recognition.
The planning team can also offer tips and expertise in mitigation; businesses often do not realize the danger that their property
or sources of income face from hazards. The planning team can inform partners about the hazards they potentially face, the
ways they can mitigate these hazards, and how their staff can mitigate hazards at home.


Citizens. Citizens have an ongoing role to play in project implementation. The planning team should actively seek volunteers
to help implement programs and activities. Knowledgeable citizens also can be recruited to provide expertise in specific
subject areas. The more you involve people in implementing the plan, the greater the support it will receive.


State Agencies. State agencies can lend their time, expertise, and funds to the implementation of hazard mitigation projects.
Make sure your list of state contacts is very broad, as the resources of one state agency may be unknown to another.


Academic Institutions. Colleges and universities can provide technical expertise to projects that may require Geographic
Information System (GIS), engineering, planning, or other technical assistance. They can also provide meeting space, labora-
tories, and other logistical support.
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In Step 3, you will also measure the effectiveness of your mitigation
actions. It will be therefore important in Step 2 to establish indica-
tors of effectiveness.


The planning team should also determine the manner in which
plan implementation will be monitored. In any incorporated com-
munity, there are elected or appointed officials who have the ulti-
mate responsibility for carrying out specific community policies
and programs. The planning team should continue to serve as a
resource to the community by helping its leaders identify, measure,
and publicize successes, and mobilize community members to con-
tribute and participate where appropriate. The planning team can
also work to secure funding to implement the plan.


Your team may decide that frequent meetings are no longer practi-
cal. It may consider an alternative, such as periodically issuing a
memorandum to keep team members informed of progress in
implementing the plan. An annual internal review of progress by
the planning team is also a good monitoring method. Keep in
mind that the need for maintaining sustained communication is
more important than the form of communication selected.


Procedures & Techniques


Task A. Confirm and clarify responsibilities.


In Step 3 of Developing the Mitigation Plan (FEMA 386-3), the plan-
ning team identified who would be involved in implementation of
the mitigation actions. Now is the time to revisit those assignments
and confirm that the responsible parties understand their duties.
One way to communicate your expectations to public agencies and
other organizations with specific responsibilities is to draw up a
Memorandum of Agreement (MOA) among the different agencies
and organizations. An MOA is a non-binding statement that de-
fines the duties, responsibilities, and commitment of the different
parties or individuals as established by the hazard mitigation strat-
egy developed in Phase 3. It provides a clear statement of values,
principles, and community hazard mitigation goals, and establishes
an organizational structure to assist in measuring and evaluating
the plan’s progress.


The MOA should include:


� A vision or goal statement;


� An organizational structure to maintain the effort over time;
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� A statement that specifies the duration of the MOA and how it
will be reviewed or revised;


� A statement indicating how decisions will be made to con-
tinue the MOA;


� A statement describing the circumstances under which part-
ners should consult each other;


� A statement requiring the organization to submit periodic or
annual reports on the progress of its projects or programs;


� A statement regarding responsibility for actions; and


� A resource commitment statement on the staffing, technical
resources, and funding that the department, agency, or orga-
nization is expected to provide.


Example of a Memorandum of Agreement
Agreement is made this 4th day of March 2003 by these parties:


The Town of Hazardville (the Town) and its local corporate and nonprofit partners, and the State of Emer-
gency and its partners


WHEREAS the parties:


Strive to create sustainable communities that are resistant to the human and economic costs of disasters;


Recognize that actions taken in advance of disasters are effective in reducing losses; that partnerships among government
agencies, private companies, voluntary and professional associations, educational institutions, and community organizations
are essential for the success of these efforts;


Recognize that vulnerable conditions exist in public and private facilities, and the utility and transportation systems that serve
them; that increasing population growth and diversity, escalating disaster costs, and other factors increase the Town’s vulner-
ability to disaster;


Recognize that financial support is necessary to enable the expansion and integration of public and private mitigation efforts;


Agree to continue to receive and encourage the input of stakeholders with the State, Town, businesses and nonprofit organi-
zations in Hazardville, neighboring communities, citizens, and other appropriate partners;


NOW, THEREFORE, it is mutually agreed that the parties voluntarily enter into this non-binding Agreement to establish the
Town of Hazardville Partnership for Disaster Mitigation (the Partnership).


The principal objective of this Agreement is to further develop private, volunteer, and public-sector capabilities (people, poli-
cies, resources, working relationships, long-term plans, and a schedule for accomplishments) necessary to carry out projects
that will reduce vulnerability to risk and minimize losses.


1. MEMBERSHIP. Membership in the Partnership is open and can be expanded to include new (additional) partners in the
future. The Partnership will work together to advise the Town and participate in the implementation of the Town of
Hazardville Hazard Mitigation Plan to further mutual loss-reduction goals subject to the terms and conditions recited
below.


2. TERM. The respective duties, responsibilities, and commitments of the parties hereto shall commence on the date this
Agreement is signed by the parties and may be periodically renewed or revised at the option of the parties.


(continued on page 2-5)
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(continued from page 2-4)


3. CONSULTATIONS. The Partners shall make their representatives available to consult with the Town of Hazardville on
ways in which the Hazard Mitigation Initiative (see Appendix A below) can be improved and applied successfully. The
Partners, in consultation and conjunction with other public-sector entities and related community-wide initiatives, shall
consult with each other on:


� Identification and delineation of natural and manmade hazards within the Town;


� Assessment of risk to and vulnerability of buildings, facilities, utilities, communications, and transportation systems in
the public and private sectors;


� Techniques to plan for, reduce, and manage expected losses; and


� Technical and financial assistance and incentives to facilitate loss reduction projects.


4. ANNUAL EVALUATION. The parties shall annually review the Partnership created by this Agreement to determine and
document successes achieved over the past year and discuss actions to be undertaken in the following year. The
Partnership will prepare an Annual Report describing accomplishments resulting from the Hazardville Hazard Mitigation
Initiative and implementation of the Hazardville Hazard Mitigation Plan. The Partnership shall also make recommenda-
tions for improving this Agreement and other disaster mitigation/recovery strategies.


5. RESOURCE COMMITMENT. The parties will consider committing human, technical, and financial resources, coordi-
nate with current and future partners, and carry out the fundamental actions of this voluntary, non-binding Agreement.


6. THE HAZARD MITIGATION INITIATIVE. This Agreement includes two Appendices. Appendix A offers an overview of
the Hazardville Hazard Mitigation Initiative. Appendix B lists commitments made by the parties to be included as part of
the Hazardville Hazard Mitigation Plan that will be acted upon after execution of this Agreement. These actions will
constitute steps toward accomplishing the loss-reduction goal. The period of time for completing defined actions will be
set and reported by the Partnership.


IN WITNESS WHEREOF, each party has caused this Agreement to be executed by its duly authorized representatives on the
date first mentioned above.


Appendix A – Hazardville Hazard Mitigation Initiative – Proposed Actions:


The Hazardville Hazard Mitigation Initiative is an element of this Memorandum of Agreement. In summary, the Initiative ad-
dresses the following:


A. Reducing flood hazards to low-income, residential structures. The Town of Hazardville Emergency Management
Agency, the Hazardville Department of Planning, and the Hazardville Habitat for Humanity are working to acquire flood-
prone, low-income housing in the manufactured-housing park and other low-income areas in the floodplain, and to find
appropriate, affordable housing for displaced residents.


B. Establishing public education and outreach projects. The Partnership will cooperate to inform the public about the
accomplishments of the Hazardville Hazard Mitigation Initiative, progress of projects, and upcoming public planning
efforts. Working with Hazardville Hardware, the Partnership will also educate the public on insurance, family disaster
preparedness planning, and other safety tips to protect houses from natural and technological hazards.


C. Strengthening the community’s resistance to seismic and landslide hazards by retrofitting vulnerable struc-
tures. This project component will strengthen the community’s housing stock to resist damage from earthquakes by (1)
developing a consistent, sustainable retrofit capability among local builders, contractors, and homeowners; (2) seismically
retrofitting vulnerable structures in the downtown business district; and (3) incorporating standardized retrofit practices
into home and downtown commercial rehabilitation programs.


Under this component, the Partnership will also strive to find additional funding to complete the retrofit of the Town’s
lighthouse, threatened by coastal erosion.


Appendix B – Hazardville Hazard Mitigation Initiative – Resource Commitments:


The Town of Hazardville will:


1. Provide leadership for the Partnership and serve as the point of contact for the Hazardville Hazard Mitigation Initiative.


(continued on page 2-6)
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(continued from page 2-5)


2. Provide financial management of the grant funds provided to the Town for hazard mitigation projects, including Hazard
Mitigation Grant Program funds, Flood Mitigation Assistance funds, Pre-Disaster Mitigation funds, etc.


3. Procure the support and assistance of appropriate Town departments and agencies to further the objectives of the
Hazardville Hazard Mitigation Initiative.


4. Supply meeting space and other logistical support for Partnership meetings.


The State of Emergency will:


1. Supply peer review of plans, planning processes, and project implementation to identify potential problems, recommend
solutions, or procure appropriate State support.


2. Attend project review meetings to meet with partners implementing the projects.


3. Facilitate Federal grants applied for by the Town and the Partnership.


Hazardville Department of Planning will:


1. Supervise the acquisition and demolition of vulnerable structures in the floodplain.


2. Designate the resultant publicly owned open space as an area precluded from future development.


Hazardville Department of Housing will:


1. Support the acquisition and demolition of the flood-prone houses of low-income residents by providing additional fund-
ing for replacement housing in non-hazardous areas.


Hazardville Habitat for Humanity will:


1. Solicit its corporate and other partners to supply building materials for new, affordable housing.


2. Organize volunteers to build new, affordable housing in non-hazard areas for current residents of the manufactured
home park and other low income areas in the floodplain.


Hazardville Hardware will:


1. Design and fund public education brochures advising the public about hazard mitigation for homeowners, safety during
hazard events, and the importance of purchasing insurance.


2. Develop a marketing display for the Hazardville Hardware store advertising hazard mitigation for homeowners and
related products that can be purchased at the store.


Task B. Begin to integrate mitigation actions throughout
government operations.


The planning team should work with chief administrative officials
to begin to integrate the newly adopted hazard mitigation goals
and actions into the general operations of its government and part-
ner organizations. By initially working within existing administra-
tive mechanisms, communities and states can quickly and
efficiently implement and finance their hazard mitigation projects
and programs, and incorporate them into their governing systems.
The following sections discuss several options to consider.


1. Use processes that already exist.


A good initial strategy is to take advantage of tools and procedures
that were identified in your capability assessment in Step 2 of


Capability
Assessment
Results
In completing your capabil-
ity assessment in Phase 3 of the plan-
ning process, you identified policies,
programs, practices, and procedures
that could be modified to accommodate
hazard mitigation actions. Consider de-
veloping an implementation strategy
that addresses recommendations that
can be easily implemented first, fol-
lowed by those that need to be modi-
fied, and last, those that require the
adoption of new regulations or policies
or infusion of outside funding sources
for implementation.
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Developing the Mitigation Plan, FEMA 386-3. Your research of So-
cial, Technical, Administrative, Legal, Economic, and Environ-
mental (STAPLEE) criteria for mitigation activity should have
uncovered information on the administrative, financial, or legal
mechanisms in your state, tribe, or community. These mecha-
nisms are already in use and familiar to the governmental de-
partments and organizations. This will give the planning
implementation phase a strong initial boost, especially if your
plan calls for expanding existing agency mandates or depart-
mental funds, or creating new programs later on.


Administrative


� Departmental or organizational work plans, policy, and pro-
cedural changes. Updating the work plans, policies, or pro-
cedures to include hazard mitigation concepts and
activities can help integrate the plan into daily operations.
These changes can include how major development
projects and subdivision reviews are addressed in hazard-
prone areas or ensure that hazard mitigation concerns are
considered in the approval of major capital improvement
projects.


� Job descriptions. Working with department or agency
heads to revise job descriptions of government staff to in-
clude mitigation-related duties could further institutional-
ize hazard mitigation. This change would not necessarily
result in great financial expenditures or programmatic
changes.


Budgetary


� Capital and operational budgets. Instead of solely relying
on funding from hazard mitigation programs or other ex-
ternal sources of grant monies, states, tribes, and communi-
ties might consider a line item for mitigation project
funding in their capital or operational budgets. Having a
line item in these budgets may not guarantee funding every
year, but it is certainly easier to get the money allocated if it
is already there. Examples include a revolving fund to fi-
nance a buyout program or a low-interest program to fund
retrofits.


Examples of using existing
resources to accomplish
mitigation:
� The Department of Public Works could


adopt more rigorous procedures for in-
specting and cleaning debris from
streams and ditches. Instead of clean-
ing only after storms or complaints from
citizens, the Department could require
inspections of streams and ditches at
least semi-annually.


� The Planning Department could add
hazard vulnerability to subdivision and
site plan review criteria and incorporate
any necessary actions at the planning
stage.


� A community conservation society or
other interested voluntary organization


could perform inventories of his-
toric sites in hazard areas that
might require special treatment
to protect them from specific
hazards.


You may want to add
some or all of the following lan-
guage into job descriptions for
a community planner, floodplain
manager, emergency manager,


building code official, or water resources en-
gineer in the Public Works Department:


Knowledge, Skills, and Abilities


Knowledge. Knowledge of the principles
of emergency management, specifically
hazard mitigation. Knowledge of the prin-
ciples and practices of sustainable devel-
opment and how it is incorporated into
hazard mitigation planning. Knowledge of
FEMA’s pre- and post-disaster mitigation
programs, as well as other federal agency
programs (HUD, EPA, SBA) that provide
technical and/or financial assistance for
implementing pre- or post-disaster mitiga-
tion planning. Knowledge of private/non-
governmental programs that can support
reconstruction and mitigation strategies.


Skills. Consensus building and team build-
ing, communication (verbal and written)/in-
terpersonal skills.


Abilities. Ability to apply planning principles
and tools to the goals of hazard loss reduc-
tion.
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Regulatory


� Executive Orders, ordinances, and other directives. The gov-
erning body or local executive often has the authority to issue
directives to require departments and agencies to carry out
certain hazard mitigation actions. Using one of these mecha-
nisms, the governing body or executive can direct department
heads to provide progress reports to the planning team on the
hazard mitigation initiatives that the departments are respon-
sible for carrying out.


� Comprehensive planning. Adding a hazard
element to the comprehensive plan is one of
the most effective mechanisms to institution-
alize hazard mitigation for new construction.
For communities with a comprehensive plan,
Getting Started (FEMA 386-1) listed several
reasons why a community should integrate
mitigation planning and comprehensive
planning. A primary benefit of combining
these processes is that they both influence
the location, type, and characteristics of
physical growth, specifically buildings and
infrastructure. While planning in and of itself
may not be regulatory, it uses regulatory
mechanisms (zoning, development ordi-
nances, etc.) for implementing goals and ob-
jectives. Additionally, in many parts of the
country, the comprehensive planning process
is an established activity that is already famil-
iar to the public, and it usually generates a
great deal of interest and public participa-
tion.


2. Secure traditional sources of financing.


In Phase 3 of the planning process, potential
sources of funding to implement the priorities
in your mitigation strategy were identified. Now
that the plan has been adopted, you have a
strong basis for obtaining these resources. Com-
munities and states have a range of tools to fi-
nance projects. Use of fees, taxes, bonds, and
loans to finance projects are options if there is
proper state enabling legislation, local author-


See Developing
the Mitigation Plan
(FEMA 386-3) for more
information on using the fol-
lowing implementation tools
for hazard mitigation:


� Building Codes


� Zoning Ordinances


� Subdivision Ordinances


� Special Hazard Area Regulations


Integrating Hazard Elements into
Comprehensive Planning
� For guidance on what to include in a local hazard


element, see the American Planning Association’s
Growing Smart Legislative Guidebook at
www.planning.org/growingsmart.


� In July 2002, the Institute for Business & Home Safety (IBHS)
published a report entitled Summary of State Land Use and
Natural Hazards Planning Laws. This report focused on the
relationship between state planning laws and other statutes
that addressed natural hazards and their effect on local-level
comprehensive planning and land-use regulations. More in-
formation about the results of this report is available at http:/
/www.ibhs.org/research_library/view.asp?id=302.


� Oregon has long been recognized as a pioneer in local plan-
ning for natural hazards. In 1969, Oregon adopted Senate
Bill 10, which required every city and county in the state to
have comprehensive land use plans that met state require-
ments. This mandate, however, did not grant any authority to
enforce the requirement or provide for any technical support
or training to the communities. Subsequently, Senate Bill 100
was passed to address these issues, creating the Land Con-
servation and Development Commission (LCDC). Among its
responsibilities, the LCDC was charged with establishing
statewide planning goals that were to be congruent with re-
gional, county, and city concerns; preparing statewide plan-
ning guidelines, model ordinances, and regulations; and
ensuring widespread citizen involvement and input through-
out all phases of the planning process.


One of the state planning goals requires Oregon communi-
ties to inventory known natural hazards and to implement
appropriate safeguards for development in hazard areas. On
behalf of the LCDC, the Department of Land Conservation
and Development (DLCD) developed Planning for Natural
Hazards: Oregon Technical Resource Guide to help com-
munities appraise and potentially improve the effectiveness
of the natural hazard planning element in their comprehen-
sive plans. The guide also provides useful information on
how to identify and plan for a variety of natural hazards, and
implement programs to address them. The publication is avail-
able online at http://www.lcd.state.or.us/hazhtml/
Guidehome.htm.
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ity, and enough political will. Once the plan has been adopted,
there is a legitimate basis for initiating the process required to use
these financial tools.


All of your plan’s mitigation recommendations probably cannot be
implemented using local funding sources. Furthermore, it may
take some time to work through the legal and administrative pro-
cesses to use proceeds from bond issues and similar vehicles. To
supplement local funds, communities can apply for grants from
federal or state governments, nonprofit organizations, and founda-
tions, as well as seek funding from other private sources. The ad-
vantage of applying for grants is that they do not have to be paid
back or generate long-term debt; however, most federal grants re-
quire state and/or local governments to provide some matching
funds.


State and federal grants are a logical source of funding for some of
the larger, more costly mitigation initiatives. Many federal grant
mechanisms allow local “in-kind services” as a match for federal
dollars, as well as the possibility of using state grant funds to meet
the local match requirements. Review your capability assessment
from Phase 3 and consider looking to regional planning agencies,
universities, or economic development districts, if present and ac-
tive in your state, for research or grant-writing technical assistance.
The adjacent sidebar describes three major FEMA mitigation grant
programs. Don’t forget the potential of other federal grant pro-
grams for community development, even if they are not specifically
disaster or mitigation related—the U.S. Department of Housing
and Urban Development’s Community Development Block Grant
(CDBG), for example. For more on funding sources, see Planning
for a Sustainable Future: The Link Between Hazard Mitigation and
Sustainability (FEMA 364), and the Mitigation Resources for Success CD
(FEMA 372).


3. Develop creative partnerships, funding, and incentives.


Incentives that minimize financial or administrative burden can
stimulate momentum to undertake mitigation initiatives. For ex-
ample, states and communities can provide tax rebates for code
upgrades, offer reduced property taxes and insurance premiums
for citizens and businesses that take steps to lower their exposure
to hazards, or provide low interest loans for retrofit projects.


Some states, tribes, and communities have developed creative ways
to get things done without spending a lot of their money. These


Three FEMA pro-
grams that provide fund-
ing for hazard mitigation
actions are the Pre-Disas-
ter Mitigation Program


(PDM), Flood Mitigation Assistance
Program (FMA), and the Hazard Miti-
gation Grant Program (HMGP). Web
access to information on these pro-
grams is available at www.fema.gov/
fima/.


� PDM, authorized under DMA 2000,
provides pre-disaster funding to
states, tribal, and local governments,
and tribal organizations for mitigation
planning and projects through a com-
petitive process. A FEMA- approved
mitigation plan is required to receive
project funding. Check with your
FEMA Regional Office or SHMO for
the latest information on availability
of funds.


� FMA provides annual grants to com-
munities, tribes, and states to reduce
the risk of flood damage to structures
with flood insurance coverage. This
funding is available for mitigation
planning, implementation of mitiga-
tion actions, and technical assis-
tance. An approved flood mitigation
plan is required to receive project
grants, but is not required for plan-
ning or technical assistance grants.
Interim final regulations implement-
ing this program can be found at 44
CFR Part 78.


� HMGP provides post-disaster grants
to states, tribes, and local govern-
ments to implement long-term haz-
ard mitigation actions after a major
disaster declaration. FEMA can fund
up to 75% of the eligible costs of each
project, and up to 7% of HMGP funds
available per state may be used for
planning. An approved mitigation
plan is required to receive project
funding. See Interim Final Rules at
44 CFR §201 and §206.
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Some examples of different types of partnerships that can provide funding or other resources
to implement hazard mitigation actions are provided below. See Mitigation Resources for Success (FEMA 372) for
additional examples and a more detailed discussion of funding mitigation actions.


Public-Private Partnerships. Partnership agreements between local governments and businesses or organiza-
tions can be advantageous for all parties involved. Private organizations and businesses routinely offer discounted or free
goods and services to local governments in exchange for publicity or other benefits. In the end, the governments, organiza-
tions, businesses, and the public can all benefit from working together. Examples of successful public/private partnerships
include the following:


� In Houston, Texas, FEMA and two prominent home improvement stores teamed up to provide information and advice on
cleaning up and rebuilding after flooding caused by Tropical Storm Allison. FEMA Hazard Mitigation Teams staffed
booths at both stores for three days, providing information on mitigation methods and techniques and the importance of
flood insurance. By providing space, the stores played an important role in promoting community awareness of flooding
hazards and helped foster public involvement in recovery.


� In Kinston, North Carolina, affordable housing was disproportionately affected by Hurricanes Fran and Floyd. The Per-
manent Housing Initiative, a partnership between the North Carolina Division of Emergency Management, the North
Carolina Department of Corrections, and private sector home improvement companies, was formed to help address the
housing shortage and subsequent housing acquisitions. Using a Habitat for Humanity housing model, energy efficient
and hazard-resistant affordable housing was constructed in already established neighborhoods. Homes were con-
structed by volunteers using prefabricated wall panels (made by prison labor experienced in construction) and other
donated tools and materials. The foundation, electrical system, and ductwork were done by certified professionals.


� In an effort to promote awareness of hurricanes and flooding in the coastal community of Virginia Beach, Virginia, the
city held a Home Safety and Preparedness Exposition that included a section devoted to building disaster-resistant
communities. More than 20 local businesses and organizations and the Virginia Department of Emergency Manage-
ment sponsored the event. In return, sponsors were given display booths at the event to promote their goods and
services.


Community Volunteers. State and local governments rely upon their citizens to perform work that might otherwise have to be
paid for by money from government coffers. Some governments have institutionalized volunteerism by requiring students to
contribute volunteer hours to local and regional initiatives. Others have partnered with nonprofit agencies, organizations,
schools, and businesses to give their time and energy to help further community goals.


� Citizen Corps is a program within the USA Freedom Corps that promotes several initiatives to engage volunteers in
Homeland Security efforts, including mitigation actions, across the country. These community-based efforts include
Community Emergency Response Teams (CERTs), Neighborhood Watch, Volunteers in Police Service, Operation TIPS,
and the Medical Reserve Corps.


� Following flooding in 1993, the City of Petersburg, Illinois, bought out riverfront property that had been flooded and
engaged a group of high school students, the Community Problem Solvers (CmPS), to formulate a creative solution for
rehabilitating the area as perpetual open space. The CmPS developed a garden and a preschool playground, a solution
that was responsive to the needs of the neighborhood, city government requests, and federal government requirements.
To fund the project, the CmPS team applied the same initiative and creativity that they had used to design it. The team
organized a “Decorate an Abe” contest in honor of former Petersburg resident Abraham Lincoln. Area businesses
sponsored and decorated Abe silhouettes, and residents paid to vote for their favorites. The “Abes” were later auctioned
off to raise additional funds. In addition, the team designed and sold Historic Petersburg placemats. Volunteers from civic
organizations donated funds to sponsor specific pieces of playground equipment, and a local business donated Lincoln
Bears to be sold. Preschool children participated in a clean-up day at the site. Overall, many Petersburg residents


governments have engaged untapped resources by developing rela-
tionships with businesses, nonprofit organizations, and volunteers.
Time spent earlier in the planning process developing relation-
ships with citizens, businesses, and other communities can really
pay off at this point in the process (see Getting Started, FEMA
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contributed their funds, talents, and energy to make the project successful. The CmPS members not only helped
minimize its community’s vulnerability to flooding, they did it in a way that promoted community pride and civic involve-
ment.


� Oakland, California, developed a community partnership called Safety and Future Empowerment (SAFE). Two initia-
tives, the Week of Caring and Spring Break, brought together city firefighters, corporate employees, students, the
California Office of Emergency Services, and AmeriCorps members to make homes in the community safer and less
vulnerable to earthquakes and fire. Four volunteer teams spread out across the city for a week to make the homes of
elderly and low-income residents more disaster resistant. The teams installed smoke alarms and cupboard latches,
strapped water heaters and free-standing cabinets to house frames, and rigged safety releases on window security
bars. Local businesses donated or provided supplies at reduced costs in support of the effort.


State cooperation. Local governments often underestimate the wealth of resources that their states can provide. States are
excellent sources of funding, support, and technical assistance. State geological surveys, water resources agencies, and
departments of planning or natural resources often have useful data related to hazard identification and risk assessments.
Your state may also have a GIS department that can provide data and support.


Unfortunately, localities sometimes pay for studies that have already been conducted by the state. You can avoid these
duplications by inviting your state officials to participate in the planning process to help ensure that studies or reports can be
compiled from readily available sources.


State fairs and other state-sponsored events can be great places for displays on hazard reduction techniques and hazard
awareness campaigns. States can further help publicize awareness and generate interest by declaring a Hazard Awareness
Week and promoting related local events on their Web sites.


In-kind resources. Federal or state grants often require the awarded locality to provide matching funds to cover a percentage
of hazard mitigation project costs. In-kind resources, however, substitute monetary outlay with services that the community
can perform. For example, HMGP pays up to 75% of the eligible costs of a hazard mitigation project, but the remaining amount
must also be contributed to the project by non-federal sources. A municipality without sufficient resources can ask the state to
help fund the match through state or Community Development Block Grant funds, or it can use in-kind resources. In-kind
resources can be labor or salaries contributed toward the implementation of the project (such as technical or administrative
support from community officials and personnel). The dollar value of the resource must be calculated, and those costs must
be allowable under the grant. Communities can have quite a bit of leeway in developing sources of in-kind resources; however,
your state’s specific program requirements must be verified first. Federal regulations regarding in-kind matches for FEMA’s
grant programs can be found at 44 CFR §13.24.


386-1). For more details on funding and creatively using planning
resources, see FEMA 372, Mitigation Resources for Success.


Task C. Monitor and document the implementation of
your projects and actions.


As mentioned earlier, the planning team must continuously moni-
tor and document the progress of the plan’s recommended ac-
tions. This documentation is essential for determining the progress
made on the hazard mitigation initiatives.


The planning team may decide to ask the agencies, departments,
organizations, or people with duties identified in the mitigation
strategy to periodically submit a work progress report on those
projects being implemented. This report will come in handy at
evaluation time. If there is a problem with the project or program,
the planning team will be better able to pinpoint where the prob-
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lem lies. An example of the report agencies could use should in-
clude the following information:


� The hazard mitigation action’s objectives;


� Who the lead and supporting agencies responsible for imple-
mentation are;


� How long the project should take, including a delineation of
the various stages of work along with timelines (milestones
should be included);


� Whether the resources needed for implementation, funding,
staff time, and technical assistance are available, or if other
arrangements must be made to obtain them;


� The types of permits or approvals necessary to implement the
action;


� Details on the ways the actions will be accomplished within
the organization, and whether the duties will be assigned to
agency staff or contracted out; and


� Current status of the project, identifying any issues that may
hinder implementation.


Requiring the responsible parties to explain exactly how and when
the project or programs will be carried out helps determine the
extent of the project’s progress. It also helps break the implemen-
tation process into smaller, more manageable tasks. The respon-
sible agency, department, or organization can decide the
particulars of incorporating these additional considerations into
their daily operations, while the planning team will know what to
expect and when to expect it. See Worksheet #1: Progress Report
to help you monitor progress.


Task D. Establish indicators of effectiveness or success.


In Step 3, you will measure or evaluate the effectiveness of your
mitigation project and initiatives. It will be important to establish
measurable indicators of effectiveness now so that those involved in
the projects understand how their actions contribute to the success
of the projects. Indicators should be tied to the goals and objec-
tives of the plan and its projects. They are often expressed as nu-
merical representations of planning objectives.


For example, if an objective of the planning process is to increase
community participation in risk reduction, and a related initiative
includes an outreach program to introduce new partners to
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Worksheet #1 Progress Report step 


Progress Report Period:_________________  to ___________________________________________________
(date)                               (date)


Project Title: _________________________________________  Project ID#: ____________________________


Responsible Agency: _________________________________________________________________________


Address: __________________________________________________________________________________


City/County: ________________________________________________________________________________


Contact Person: _______________________________________ Title:_________________________________


Phone #(s): ____________________________ email address: _______________________________________


List Supporting Agencies and Contacts:


_________________________________________________________________________________________


_________________________________________________________________________________________


Total Project Cost: ___________________________________________________________________________


Anticipated Cost Overrun/Underrun: _____________________________________________________________


Date of Project Approval: _________________________ Start date of the project: _________________________


Anticipated completion date: ___________________________________________________________________


Description of the Project (include a description of each phase, if applicable, and the time frame for completing each


phase): ___________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


October 1, 2003  December 31, 2003


Raging River Views Park Flood Acquisition Project HVMP-2003-01


Hazardville Department of Planning


1909 Burnham Way


Hazardville, Emergency


Eunice Euclid Grants Administrator


(555) 555-8473 eeuclid@town.hazardville.em


Hazardville Department of Housing: Noah Hudson (555) 555-8465


Hazardville Habitat for Humanity: Carter Goodman (555) 555-9432


$360,000


$N/A


July 21, 2003 November 15, 2003


Summer 2005


Acquire and demolish 14 structures located at the Raging River Views Park. Work with Habitat for Humanity and the Department of Housing


to construct new housing or rehabilitate existing housing for displaced low-income residents. The Department of Housing will also provide


funds for temporary housing to displaced residents.


senotseliM etelpmoC
detcejorP


foetaD
noitelpmoC


snoitaveleroolf-tsrifdnadnuorgfosyevrustcudnoC �


srenwoybtnetnIfosecitoNniatbO �


slasiarppaerutcurtstcudnoC �


srenwoemohotreffofosretteldneS 40/13/1


kroweltitmrofreP 40/03/3


serutcurtseriuqcA 40/03/6


stnediserdetacolerrofgnisuohgnitsixefonoitcurtsnocerrognisuohwenfonoitcurtsnocnigeB 40/03/6


sretnerotnoitacolerroftnemyapdneS 40/03/9


noitilomedroftcartnocezilaniF 50/21/1


serutcurtshsilomeD 50/62/4


slecrapnepoepacsdnaL 50/03/6
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Plan Goal(s)/Objective(s) Addressed:


Goal: _____________________________________________________________________________________


Objective: __________________________________________________________________________________


Indicator of Success (e.g., losses avoided as a result of the acquisition program):


In most cases, you will list losses avoided as the indicator. In cases where it is difficult to quantify the benefits in dollar
amounts, you will use other indicators, such as the number of people who now know about mitigation or who are tak-
ing mitigation actions to reduce their vulnerability to hazards.


_________________________________________________________________________________________


_________________________________________________________________________________________


Status (Please check pertinent information and provide explanations for items with an asterisk. For completed or


canceled projects, see Worksheet #2 — to complete a project evaluation):


Minimize losses to existing and future structures within hazard areas.


Reduce potential damages to the manufactured home park in the floodplain.


Losses Avoided. After a major flood (100-year), the Department of Economic Development will assist the Planning Department in


calculating the losses avoided.


Summary of progress on project for this report:


A. What was accomplished during this reporting period?


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


B. What obstacles, problems, or delays did you encounter, if any?


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


C. How was each problem resolved?


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


Project Cost Status


� Cost unchanged


� Cost overrun*


*explain: ___________________________________


_________________________________________


� Cost underrun*


*explain: ___________________________________


_________________________________________


Project Status


� Project on schedule


� Project completed


� Project delayed*


*explain: ___________________________________


_________________________________________


� Project canceled


� �


The Department of Planning contacted the owners of the properties vulnerable to floods to determine their willingness to sell their properties.


Of the 14 property owners contacted, 10 agreed to have their homes acquired. An appraiser contracted by the Department of Planning estimated


the value of the 10 properties.


The owners of four properties refused to sell. There has been some limited neighborhood opposition to various suggestions for the community


open space created by the acquisitions.


The Department of Planning has proposed to the residents a design charrette to develop alternatives for the open space that would be created,


with the understanding that no permanent structures can be constructed on the open parcels after acquisition and demolition has been


completed. Recreational activities will be limited to passive uses such as trails and bike paths.


Page 2 of 3
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Next Steps: What is/are the next step(s) to be accomplished over the next reporting period?


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


Other comments:


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


Adapted from the North Carolina HMGP Progress Report Form at http://www.dem.dcc.state.nc.us/mitigation/document_index.htm.


1. Send offer letters to homeowners.


2. Do title work.


3. Work with the Department of Housing and Habitat for Humanity to identify existing housing for rehabilitation and viable vacant parcels


to construct new housing for the displaced residents.


None


Page 3 of 3







2-16 STATE AND LOCAL MITIGATION PLANNING how-to guide: Bringing the Plan to Life


mitigation, an indicator could be the number of organizations that
are on the planning team.


Task E. Celebrate success.


It is important to maintain community support throughout the
implementation process. One particularly effective technique is to
simply keep the community informed about the incremental
progress and success of the program. Sharing the findings of
progress reports with interested organizations, neighborhood
groups, elected officials, and citizens keeps stakeholders up-to-date
on your accomplishments and possible setbacks. Posting these find-
ings on your local Web site or including them in your newsletter
will help everyone stay informed of your progress. Consider hold-
ing events to recognize key milestones to keep the public inter-
ested. Step 3 contains more information about how to maintain
this important part of the overall effort.


Summary
Implementation is the culmination of the initial planning process.
Monitoring progress and maintaining momentum is key to ensur-
ing success of the planning process. Through the implementation
of your plan, you will draw upon the diverse resources of your
state, tribe, or community. While many of the tools you use already
exist in one form or another, your team should try to use as much
creativity and resourcefulness as possible to advance your plan’s
goals and objectives.
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The Hazardville Post
Vol. CXV No. 252 Friday, September 9, 2005


Hazardville Partnership Completes First Home
(Part 2 of a 4-Part Series on the Hazard Mitigation Implementation Process)


[Hazardville, EM] “Yep, that’s my
new house,” Susan Harris grinned.
“I can’t believe how great it looks!”
As Mrs. Harris showed off the inte-
rior of the nearly completed house,
she noted where her furniture
would go. “I would have put my
mother’s sideboard over here,”
frowning as she pointed to a spot in
the dining room, “but it was ruined
in the flood in 2002. It had been
passed down from her mother, and
I had wanted to pass it down to my
daughter.”


Mrs. Harris is just one of the resi-
dents of Hazardville affected by
flooding in 2002. She and nine of her
neighbors have had their homes
bought by the town and are work-
ing with town, state, and federal
officials to build new homes out of
the floodplain. “My house really
wasn’t worth very much, and I don’t
have enough income to handle a big
mortgage payment,” Mrs. Harris
said, “but the town has been work-
ing with the Hazardville Habitat for


Humanity to help me build a new
one.”


Habitat for Humanity requires
contributions of “sweat equity” in
order to be eligible for participation
in their program. Mrs. Harris claims
that thanks to her contribution she
is now quite capable of fixing just
about everything in her new home.
“Since my husband passed away
almost 10 years ago, I have had to
rely on my friends to help out with
even simple repairs. Now that I have
helped with the construction of sev-
eral of my neighbor’s houses I am
very comfortable using all kinds of
tools!” Mrs. Harris is so comfortable
with her new skills that she is think-
ing about building her own shed
after she gets settled.


“The process is working!” beamed
Joe Norris, lead planner for
Hazardville. Norris, referring to the
hazard mitigation plan adopted by
the town in 2003, pointed to the
emphasis the Town of Hazardville
Organization for Risk Reduction


(THORR) had placed on reducing
flooding and disaster-related dam-
ages to existing structures while
recognizing the needs of residents
with limited resources. Part of that
emphasis was on creating and fol-
lowing through with community
partnerships.


The Town of Hazardville Partner-
ship for Disaster Mitigation is a
partnership of nonprofits, busi-
nesses, and local, state, and federal
agencies. The Partnership is an ini-
tiative that Hazardville established
in 2003, following adoption of the
hazard mitigation plan. Each part-
ner contributed something to the
effort. Funding from the FMA pro-
gram was used to purchase ten re-
petitive loss structures. Local busi-
nesses contributed to the project by
donating building materials and
supplies. Community volunteers
worked throughout the summer to
make this a reality for Mrs. Harris
and the other homeowners.







step
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3
evaluate your
planning
results


Overview


The evaluation step of the planning process allows the planning
team to review the plan, the planning process, and the results


of implemented actions. The evaluation assesses whether the plan-
ning process and actions have been effective, if the community’s
goals are being reached, and whether changes are needed. The
planning team should periodically evaluate the community’s
progress in implementing the plan. Regular evaluation keeps the
community informed of the plan’s status and, ideally, keeps those
responsible for implementing the mitigation actions motivated.
These periodic evaluations may reveal the need for small changes
that may not be necessary to incorporate into the plan annually,
but that accumulate over time until large-scale revision to the plan
is needed (see Step 4, Revise the Plan).


Communities that commit to conducting periodic evaluations give
themselves the opportunity to determine the effectiveness of their
procedures and recommendations, identify new areas of concern,
and renew enthusiasm for the cause of hazard mitigation. This step
will show you how to keep the planning team, the planning pro-
cess, and the implementation actions effective. The result is a haz-
ard mitigation process that people have confidence in, and are
willing to support.


What you learn in this evaluation will be used to determine
whether or not to revise the plan document, to be described in
Step 4. By looking impartially at what took place the previous year,
the planning team will create a foundation on which to base its
revision of the plan and a trigger to re-invigorate the cause for haz-
ard mitigation in the community.


DMA 2000 requires
communities to evalu-
ate their hazard mitigation
plan at least every five years.
The way in which this is to


be done must also be documented in
the plan. By including a provision in the
adoption mechanism to evaluate the
plan and the implementation process,
you have a built-in mechanism to insti-
tutionalize and sustain the mitigation ini-
tiative beyond the creation of the original
document.


Communities that
want credit for their
hazard mitigation plan under
the Community Rating Sys-
tem (CRS) must evaluate


their plan annually.


The plan should
also be evaluated and re-
vised following disasters, to
determine if the recom-
mended actions are appro-


priate given the impact of the event. The
risk assessment should also be revis-
ited to see if any changes are neces-
sary based on the pattern of disaster
damages.


According to DMA
2000 requirements,
states that want to be eligible
for the 20% share of HMGP
funds must develop a pro-


cess to assess the effectiveness of a
mitigation activity after its completion.
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Procedures & Techniques


Task A. Evaluate the effectiveness of the planning
process.


To evaluate the results of your planning efforts, begin by stepping
back and looking at the big picture. Governments must be highly
accountable to their citizens and able to defend their decisions.
Evaluating the planning process is a good way to discover if the
plan is working for the good of your state, tribe, or community. A
review of the planning process will give you an idea of how success-
fully mitigation has been integrated into your normal administra-
tive processes so far, and what procedural areas may need to be
refined or changed.


The first year of the planning process is the most critical because
you are beginning to implement the plan. While the energy and
momentum generated during this phase of planning are still
present, your state, tribe, or community may have established an
annual review process at the time of adoption to address the unan-
ticipated problems that may affect the success of your planning
efforts. An annual review is also a good opportunity to reflect on
whether certain relationships developed during the process should
be enhanced, and to initiate new partnerships based on experi-
ences from developing and implementing the plan. The planning
team should take this opportunity to reflect on the processes used
so far to engage partners and the public, to develop loss reduction
priorities, and to finance projects.


1. Reconvene the planning team.


The first step in evaluating the plan is to reconvene the planning
team. Ideally, the planning team was established as a permanent
working group within your state, tribe, or community to oversee
the development and implementation of the mitigation strategy.
Even after the plan is adopted, the planning team should meet at
least semi-annually to review the progress of the mitigation plan-
ning efforts.


At this point, however, your team may want to think about inviting
new stakeholders to join during the evaluation. These meetings are
a good opportunity to bring new members up to speed on the
planning team’s history, mitigation strategy, and planning process.
Use Worksheet #2: Evaluate Your Planning Team to assist you in
this task.


DMA 2000 regula-
tions do not require an-
nual evaluations. The
recommendations pre-
sented here will help you to
meet the five-year local update require-
ments.


The evaluation
phase should not
be anticipated with anxiety.
If the planning team, citi-
zens, government, and
other stakeholders have diligently
implemented the recommendations,
the evaluation phase will give the
community reasons to celebrate the
success of its mitigation efforts.
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If the planning team determines the answer to any of these questions is “yes,” some changes may be necessary.


Worksheet #2 Evaluate Your Planning Team step 
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2. Review your planning process.


One of the first areas for the planning team to assess is the plan-
ning process itself. With a year of hindsight, you can now step back
and see what you would have done differently had you known what
you know today. Look at each of the key elements of your planning
process, such as building the planning team, engaging the public,
gathering data to conduct your risk and capability assessments, and
coordinating with other agencies, and determine how well they
worked. The following are some suggested questions to ask:


a. Building the Planning Team. In continually building your
planning team, have you left anyone out? Are there roles
that need to be clarified or better defined? Has the plan-
ning team met as agreed upon? Have meetings been pro-
ductive? Are procedures for implementing, monitoring,
and evaluating the plan being followed? Are the lead
agency and staff still able to play the lead? Again,
Worksheet #2 will help with this task.


b. Engaging the Public. When looking at public involve-
ment, you may need to conduct a survey to gauge how
the public perceived your planning effort. Determine
whether stakeholders and citizens felt that they had
enough opportunities to provide input; the extent to
which they are now aware of their hazards and are willing
to support your efforts; what they think of the progress
you are making; and whether outreach efforts—public
meetings, workshops, Web site, newspaper notices, etc.
were effective. Ask them what they would like to see done
differently to involve them or keep them informed.  In
many cases, this may be a matter of simply asking resi-
dents if they now understand what hazards they are sus-
ceptible to, and what “hazard mitigation” means to them.


c. Data Gathering and Analysis. Are data gathering proce-
dures working? Did someone follow up with the local uni-
versity or other agencies to obtain research findings or
reports that were not available during the planning pro-
cess? Have team members provided copies of studies that
their agencies or organizations completed? Are there
more efficient methods of collecting data and maintain-
ing up-to-date information from established sources?


Evaluating Public
Involvement in
Hazard Mitigation
Surveys are a good tool to
assess how well your public education
and outreach projects are working, how
the community perceives your hazard
mitigation planning efforts, and to ob-
tain feedback on proposed mitigation ac-
tions. Following are a few sample
questions to ask:


� Do you have a greater under-
standing of the hazards to which
you are susceptible?  On a scale
of 1-5 (1=very little; 5=a great
deal), how much more do you
know than you knew before plan-
ning efforts began?


� Do you now have a greater un-
derstanding of what you and your
community can do to lessen the
effects of natural hazards?
(1=very little; 5=a great deal)
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d. Coordinating with other Agencies. How well did coordi-


nation work? Did agencies have sufficient notice for
meetings? Did they have enough time to review the draft
plan? Have agreements been followed? Do MOAs need to
be revised, due to changes in funding, priorities, staffing,
or other events?


Look at what worked and what didn’t as you prepared and imple-
mented the plan, and identify ways to improve the process.


Task B. Evaluate the effectiveness of your actions.


Measuring the effectiveness of your programs, policies, practices,
and projects is another important element of your evaluation. If
your plan called for strategies with a relatively short implementa-
tion time frame, their overall success can be evaluated if they have
been completed. Additionally, you can assess actual losses avoided
as a result of projects implemented following a disaster. Most miti-
gation projects, however, are done gradually, as resources and con-
ditions allow. The progress to date of these projects can therefore
be evaluated by reviewing whether the project is on time, in line
with the budget, and moving ahead as planned. Now is the time to
gather data to assess your progress toward meeting your objectives,
and ultimately meeting your plan goals. This is also a good time to
pull together the progress reports agencies submitted to you peri-
odically. These will enable you to answer the questions that follow
and help your planning team evaluate how effective the mitigation
projects and actions have been. Use Worksheet #3: Evaluate Your
Project Results to assist you in completing this task.


1. What were the results of the implemented actions? Did the results
achieve the goals/objectives outlined in the plan? Did the actions have
the intended results?


Review the goals and objectives of your plan. Be able to show how
(or whether) the project met the objective it was designed to
achieve.  This is where you can measure the results of the project
against the identified indicator of success.


Sometimes projects have unintended results, which can be good if
they provide an extra benefit to the state or community, or not as
good if they did not achieve or protect everything to the extent
planned. Examples of unintended results can extend to environ-
mental, social, or economic impacts.


If you received fed-
eral funds for the
project, you have been sub-
mitting quarterly reports to
the responsible agency on


its progress. These quarterly reports will
be very helpful in showing the project’s
current status, such as percentage com-
plete, total project costs obligated ver-
sus amount spent, problems with
implementation, and anticipated
completion date.
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IF YES


IF NO


Project Name and Number:


Raging River Views Park Flood Acquisition Project (HVMP-2003-01)


Project Budget:


$360,000


Project Description:


Acquisition and demolition of 14 flood-prone structures


Associated Goal and Objective(s):


Goal: Minimize losses to existing and future structures within
hazard areas


Objective: Reduce potential damages to the manufactured home park
in the floodplain


Indicator of Success (e.g., losses avoided):


Losses avoided by acquisition and demolition of flood-prone structures


Worksheet #3 Evaluate Your Project Results step 


Was the action implemented? YES             NO


What were the results of the implemented action?


Of the 14 proposed properties, 10 were acquired. The benefit-cost ratio is 2.19, based on project benefits of $789,000 and
costs of $360,274. Benefits are based on the net present value of the avoided damages over the project life. Furthermore,
about 40 people are no longer in the path of a potential flood, making emergency rescue operations in that area less likely
and evacuation easier.


Why not?


Was there political support for the action?


Were enough funds available?


Were workloads equitably or realistically distributed?


Was new information discovered about the risks or community that made
implementation difficult or no longer sensible?


Was the estimated time of implementation reasonable?


Were sufficient resources (for example staff and technical assistance) available?


YES   NO


�


page 1 of 2
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Sample Indicators to Measure Progress in
Reducing Risk
There are a variety of ways to measure effectiveness of mitigation
actions. You can look at dollar amounts in losses avoided, both ex-


pected (prior to implementing a project) and actual (following a disaster). You can
also look at how the mitigation actions have changed the number of households,
businesses, critical facilities, and environmental assets that are at risk. Some
other indicators are listed below.


For more on indicators, see the publication Hazard Mitigation in North Carolina:
Measuring Success, Chapter 6 available online at http://www.dem.dcc.state.nc.us/
Mitigation/Library/Success_Stories/Measuring_Success_Vol2/Chapter6.pdf.
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Cost-effectiveness
is a key evaluation crite-
rion for federal grant pro-
grams. Cost-effectiveness
has several possible defini-


tions, although for grant-making pur-
poses FEMA defines a cost-effective
project as one whose long-term ben-
efits exceed its costs. An easier way to
say this is that a project should prevent
more expected damages over the
course of its effective “life” than it costs
to fund the effort. This is done to ensure
that limited public funds are used in the
most efficient manner possible. Benefit-
cost analysis is one way to illustrate that
a project is meritorious and deserves
funding.


2. Were the actions cost-effective? Did (or would) the project result in the
reduction of potential losses?


It is not always enough to say whether an action was generally effec-
tive or not, especially when considering publicly funded projects.
This is particularly true for mitigation actions that may require a
subsequent hazard event to truly determine effectiveness. Absent
an event, the potential losses avoided can be estimated for most
“brick and mortar” mitigation projects. The term “brick and mor-
tar” mitigation actions in this context refers to projects such as ret-
rofit, acquisition, demolition, or relocation, and flood works such
as levees, dams, and floodwalls.


One of the most important indicators to evaluate the effectiveness
of mitigation actions undertaken by the state, tribe, or community
is Losses Avoided. This indicator provides a dollar value estimate
of the structural, content, and displacement costs that would have
occurred if the mitigation action were not taken. The losses
avoided are most easily estimated for structural mitigation actions.
Surveys and qualitative statements may have to suffice as indicators
for educational or regulatory actions and to address other objec-
tives that may be associated with specific mitigation actions.


If the cost-effectiveness of the hazard mitigation projects imple-
mented was originally determined by benefit-cost analyses (BCA),
the planning team may consider reviewing the old BCA to deter-
mine whether the costs and benefits were close to what was esti-
mated, or whether there were unforeseen costs or benefits. The
point of revisiting the BCA is to re-calculate what losses would actu-
ally be reduced if the event were to occur. If possible, repeat rel-
evant portions of the risk assessment to see if the project reduced
potential losses. If HAZUS was used to develop the initial loss esti-
mate, you may want to re-run it using the post-project results.


An initiative that did not have a BCA performed still can be objec-
tively evaluated for its cost-effectiveness. Projects that do not lend
themselves to benefit-cost analyses (e.g., education and outreach
campaigns) or those projects where public values and ethical con-
siderations ended up weighing more heavily on the final selection
of an action than the results of a BCA, may require other methods,
such as surveys, to gauge their effectiveness.


Whether you used BCA or other defensible methods to determine
the cost-effectiveness of your actions, remember to document your
results. Citizens, as well as state, local, and federal officials, will
want to know of the losses avoided or benefits gained from your


Be sure to stay in
touch with your state on
a regular basis to ensure
that you remain aware of
any changes to state mitiga-


tion goals or priorities. Similarly, states
must communicate such changes to all
localities.


Displacement
Costs
The dollar amount it would
cost for a function (busi-


ness or service) to be relocated to
another structure because of a haz-
ard event. In the case of residents, this
would be the cost to relocate individu-
als or families to temporary housing.
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implemented actions. Let them know that their tax dollars are be-
ing well spent.


3. Document actions that were slow to get started or not implemented.


It is important to include a discussion of why certain actions were
slow in getting underway, never finished, or didn’t get started at all.
The project may have been delayed or removed from the list of
actions because of an unforeseen problem with the implementa-
tion. In the case of an elevation, acquisition, or relocation project,
for example, the voluntary nature of the program gives the home-
owner or business the right to change their minds at any time, all
the way up to just before the physical work on the project begins or
any financial compensation has been received.


Task C. Determine why the actions worked (or did not
work).


After verifying that an action was or was not implemented and its
overall results, the planning team should try to document why the
action worked or did not work. If a mitigation activity or project
was unsuccessful, it is important to ascertain why so that more ap-
propriate alternatives can be developed next time. If a mitigation
project ends up being only partially implemented, it is important
to get to the root cause, such as exceeding the budget. On the
other hand, be sure to evaluate and document what did work suc-
cessfully, and why. Understanding the factors that contributed to
the success of a project, program, or policy is particularly impor-
tant when you want to replicate or expand it. Use Worksheet #3 to
complete this task.


Several considerations to examine include:


� Availability of resources;


� The political or popular support for or against the action;


� The availability of funds;


� The workloads of the responsible parties; and


� The actual time necessary to implement the actions.


Be sure to publicize
this information to other
communities within the
state. Don’t be shy about it,
either—let other states and
FEMA know about your successes! If
possible, also communicate caveats
and warnings as a result of less posi-
tive outcomes. Everyone will benefit
from lessons learned.
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After a Disaster Strikes
If a disaster strikes after you have completed your hazard mitigation
plan, don’t let the document sit on the shelf—it is a valuable resource for


the long-term recovery and reconstruction of your community. The initial period
following a disaster can be very chaotic. So many issues require attention that any
thoughts of long-term recovery are crowded out by immediate recovery efforts.
Critical life and safety issues come first: search and rescue operations, treating the
injured, re-establishing vital public services, and providing emergency shelter. But
once the task of clearing debris is well underway, community decision-makers
need to shift their attention to long-term recovery. This is the opportunity to recon-
vene the mitigation planning team and evaluate the list of hazard mitigation priori-
ties in light of the recent disaster.


Critical policy issues that emerge following disasters require local governments to
make difficult decisions about how best to rebuild. Disaster victims have an inher-
ent desire to rebuild rapidly and return to normal—to the way things were before
the disaster. Communities, however, must balance this need against the objective
of building back better and stronger, and use the opportunity of the disaster to
improve the community’s disaster resilience. Pressure to restore normalcy can be
so strong that safety, hazard mitigation, and community improvement goals can be
compromised or abandoned. Communities have a very short period of time to
introduce, and gain acceptance of, new approaches to reconstruction. The mitiga-
tion plan will provide an excellent foundation for introducing these new approaches.


The diagram on the following page shows how a disaster triggers the need to re-
evaluate all aspects of the mitigation planning process to determine if changes are
now warranted.


1.  What opportunities for hazard mitigation are presented in light of the
disaster damages?


If the hazard mitigation plan included a post-disaster recovery and reconstruction
component to the implementation strategy, this section of the plan should be the
initial focus for the recovery task force. Did the plan anticipate the type and inten-
sity of disaster damages that actually occurred? Are there “off-the-shelf” mitigation
actions that are relevant for this recovery effort? Are there other priority hazard
mitigation actions that have not been implemented due to a lack of available re-
sources?


Identifying potential miti-
gation projects in a post-disaster
scenario is the highest priority task
for the planning team or recovery task
force and the most time sensitive one.
In a major disaster that has a presi-
dential declaration, make sure that
the SHMO and FEMA mitigation staff
working out of the Disaster Field Of-
fice (DFO) have a copy of the hazard
mitigation plan and have a clear un-
derstanding of community priorities
for potential mitigation actions. State


and federal mitigation
planning staff can provide
technical assistance to
your community if neces-
sary.


(continued on page 3-13)
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After a Disaster:
Re-evaluate Your
Mitigation Plan and
the Planning
Process







evaluate your planning results 3


3-13Version 1.0    August 2003


2. Following the initial recovery phase, re-evaluate the hazard profiles and
vulnerability assessment.


Did the hazard information presented in the plan reflect the location, intensity,
and duration of the recent event? There may be a need to collect additional data
regarding the event and incorporate that information into the vulnerability assess-
ment.


3. Following a disaster is a good time to evaluate the results of implemented
projects.


How well did your mitigation actions perform? The best time to measure losses
avoided is in the aftermath of a recent disaster, when you can actually see the
difference that mitigation actions made. For example, if a house was protected
from a flood because it was elevated above the Base Flood Elevation (BFE)
before a disaster occurred, it should be relatively easy to obtain the actual flood
height and determine what kind of damages would have occurred if the house
had not been raised. Louisa County, Iowa, and Long Beach, Mississippi, illustrate
the losses avoided due to flood mitigation actions implemented after floods in
1993 and 1998, respectively.


Federal and state
agencies may have
collected enough informa-
tion from various sources
to determine the reoccur-
rence interval for the recent event.
This indicates the severity or degree
of magnitude of the event. Technical
assistance may be available to sur-
vey high-water marks (in the case of
flooding) or to conduct a building per-
formance assessment. Knowing the
reoccurrence interval for the hazard
will help you reevaluate the accuracy
of the hazard information in the cur-
rent plan.  To do this for a flood, for
example, you would compare the ex-
tent of the actual flooding to existing
flood maps to determine whether the
maps accurately portray the true haz-
ard scenario.


Applying for HMGP Funding
The purpose of the HMGP is to reduce the loss of life and property from natural disasters and enable mitigation
actions to be implemented during the recovery process following a presidential disaster declaration.


Eligibility. Individual homeowners and businesses are not eligible, but a community may apply on their behalf. State
governments, tribes and other tribal organizations, and certain nonprofit organizations are eligible, in addition to local
governments.


Project possibilities. All eligible projects must provide a long-term mitigation solution. Additionally, a project’s potential
savings must be more than the cost of implementation.  Funds may be used to protect either public or private property.
Examples of possible projects include, but are not limited to: property acquisition and relocation/demolition, retrofitting of
structures to minimize damage from natural hazards, elevation of flood-prone structures, and development and initial
implementation of vegetative management programs. In addition, hazard mitigation planning initiatives are also eligible.


States prioritize and select project applications; however, all potential projects must meet certain minimum criteria ad-
dressing five issues:


1. Does the project conform to your State’s Hazard Mitigation Plan?


2. Will the project beneficially impact the disaster area?


3. Does the application meet federal environmental requirements?


4. Does the project solve a problem independently?


5. Is the project cost-effective?


After a disaster declaration, the state will advertise the availability of HMGP funding and provide guidance on eligibility
criteria. If you are interested in applying, you should contact the SHMO to find out about the application deadline and
about the state’s funding priorities.


Choosing a project and submitting your application. Consider your list of potential projects, and then choose the
project that conforms to the state’s priorities, meets all of the minimum criteria, and can be adequately funded (25% of the
total cost). For additional information, contact your SHMO or the FEMA Mitigation Division in your Region, or visit FEMA’s
Web site at http://www.fema.gov/fima/hmgp.  FEMA 345 (Hazard Mitigation Grant Program Desk Reference) contains
more information as well.


(continued on page 3-15)


(continued from page 3-11)
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Louisa County, Iowa
 In 1993, a severe flood occurred in Louisa County, located along the Mississippi River, resulting in damage to
more than 275 homes and the evacuation of nearly 200 families. Following this flood event, the County used
both acquisition and relocation of affected properties to mitigate future flooding problems. In May 2001, the


flood pattern of 1993 repeated itself, and the Mississippi River and its tributaries flooded Louisa County yet again. By
comparing calculated damages from the 1993 flood to the 2001 flood, the effectiveness of the acquisition and relocation
program could be measured. As shown in Tables 1 and 2 below, significant reductions in emergency shelter, family
assistance, and public assistance expenditures were realized in 2001 as a result of the acquisitions and housing reloca-
tions that occurred in the aftermath of the 1993 flooding.


Furthermore, Table 3 shows the losses avoided as a result of the housing acquisitions that occurred. If Louisa County had
chosen not to take any action following the 1993 flood, potential property damage to these structures in the 2001 flood
would have exceeded one million dollars. Calculation of reduction in public assistance expenditures and losses avoided
as a result of proactive mitigation can further highlight the value of hazard mitigation planning efforts to concerned
citizens, local and federal governments, and potential funding agencies.
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Long Beach, Mississippi
Located along the Gulf of Mexico, the coastal city of Long Beach, Mississippi, has been affected by seven
hurricanes and repetitive flooding, often as a result of spring storms. In addition to its vulnerability to flooding
because of its coastal location, the City also suffered from poor drainage, resulting from three poorly maintained


drainage channels. While these channels were better managed in the 1980s, the City, and particularly the areas around the
canals, is still plagued by poor drainage. Following Hurricane Georges in 1998, the City began to take a proactive approach
to flood damages, and identified 95 properties, many of them repetitive loss properties located adjacent to the canals, for
an acquisition and demolition program. This long-term acquisition project had an estimated cost of $7.7 million (see Table
1), with a portion of the funding coming from the Hazard Mitigation Grant Program. In 2001, midway through the acquisition
and demolition project, Tropical Storm
Allison struck the Gulf Coast. The
storm caused an overflow from the
drainage system, which flooded the
neighborhoods located near the ca-
nals. Because 44 homes had already
been purchased and demolished prior
to the storm, the losses avoided from
this single flood event were estimated
to be $690,033 (see Table 2). This fig-
ure only represents the losses avoided
to houses, their contents, and dis-
placement costs. It does not include
the additional savings to the local gov-
ernment in emergency services and
disaster assistance costs that would
have been incurred had families re-
mained in the floodplain. By combin-
ing much-needed improvements to its
drainage system with the acquisition
of many repetitive loss properties, the
City of Long Beach shows that miti-
gation projects can lead to substan-
tial savings for the local government
and affected communities.
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4.  Depending upon the severity of the recent disaster, it may be necessary
to re-evaluate the range and priority given to specific hazard mitigation ac-
tions.


Should the priority ranking of mitigation actions be re-evaluated given the type and
intensity of the recent event? If the hazard event was not anticipated or given a low
priority as a goal or objective, there may be a need to go through another round of
identifying and prioritizing hazard mitigation actions for your community.


5.  Consider including a special section in your mitigation plan devoted to
post-disaster issues.


Many mitigation policies or projects are not politically or economically viable until
after a disaster. Thinking through post-disaster operational and policy issues in the
pre-disaster time frame enables your community to delve into these often emo-
tional subjects in the relative luxury of a non-disaster scenario.  FEMA 321, Plan-
ning for Post-Disaster Recovery and Reconstruction, provides more details.


(continued from page 3-13)
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Task D. Keep the community updated and involved, and
celebrate your successes.


Project implementation brings the community’s hard work to frui-
tion. The planning team should be sure to keep all stakeholders in
the community informed of the progress of the projects. Ways to
engage the community may include staging events to showcase
your accomplishments or taking advantage of media opportunities
to publicize the completion or significant steps of specific projects.
Refer to Getting Started (FEMA 386-1) for additional ways to com-
municate your success to the community.


Summary
The evaluation phase of the planning process helps your planning
team determine whether its planning process and recommenda-
tions have been effective, and if your community’s goals are being
reached. Systematically evaluating the plan keeps your community
informed and hopefully motivates those responsible for imple-
menting the mitigation actions.


After you have evaluated your actions to determine what worked
and did not work, go to Step 4, Revise the Plan, in which you will use
the evaluation results to revise the hazard mitigation plan.


Local and state
agencies should keep
in contact with each other
about the progress of their
mitigation actions. Each


entity should update its risk assess-
ment data using this information. Agen-
cies responsible for maintaining the
state and local plans should update
their plans accordingly, as well.


Methods of communicating with con-
stituents during implementation of the
recommended projects and programs
include:


� Write a newsletter to provide de-
tails on projects;


� Create 15- or 30-second public
service announcements and
send them to local broadcasters;


� Work with your local news or
public access cable station fea-
ture a news story about your ef-
forts;


� Hold an annual event honoring
local people who have contrib-
uted to hazard mitigation
projects;


� Develop a Web site to post news
articles, meeting notices, and
event notices; and


� Establish a speaker’s bureau to
talk to schools, business groups,
and other organizations about
mitigation.
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The Hazardville Post
Vol. CXVI No. 272 Friday, September 29, 2006


Town Hall Retrofit Called a “Money Pit”
(Part 3 of a 4-Part Series on the Hazard Mitigation Implementation Process)


[Hazardville, EM]  In response to
a complaint about the progress of
the seismic retrofit project of the
historic Hazardville Town Hall, the
Hazardville Board of Supervisors
recently held an informal hearing
on the matter. The retrofit, begun
under Hazardville’s initiative to
become more disaster resistant and
overseen by the Town of Hazardville
Organization for Risk Reduction
(THORR), is now estimated to have
cost taxpayers about double the
original projected cost.


When asked about the escalating
costs, Joe Norris, lead planner of
THORR, commented that the over-
runs could be attributed to misjudg-
ments THORR had made about the
extent of repairs that the building
needed. “We didn’t realize the ex-


tent of work that would have to be
done to bring the building up to cur-
rent code, much less to be
seismically resistant.” Norris ex-
plained that much of the work had
nothing to do with seismic stan-
dards. “Not only did the contractor
discover asbestos-based insulation
and ceiling tiles on the first floor
where most of the work was to be
done, but he also found lead-based
paint on pipes that had not been
removed during renovation in the
late 1960s. These factors were not
considered in our original project
estimates, but they had to be ad-
dressed in the retrofit in order to
comply with local, state, and federal
laws,” Norris said.


Board of Supervisors Chairperson
Seymour Hale likened the building


retrofit to a “money pit,” saying that
THORR should have done its home-
work. Norris agreed, “As soon as we
found out about these unexpected
costs for the project, we began to re-
evaluate all of our other projects to
keep this from happening again. It
seems that we placed a huge amount
of work on our local building inspec-
tor. He had a tremendous work load,
and did not have enough time to do
in-depth investigation into some of
the buildings before work began.”
When asked how THORR planned
to remedy this problem, Norris re-
plied, “We are still in the process of
evaluating our other hazard mitiga-
tion projects and will submit our
findings to the Board by the end of
the month.”







step
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4
revise
the plan


Overview


The final step in the mitigation planning process is to determine
whether you need to make changes to the planning process or


the mitigation plan. You will start with an evaluation of the factual
underpinnings of the mitigation strategy: the risk assessment and
the capability assessment. Using the results of the evaluations of
the process and projects completed in Step 3, and taking into con-
sideration the factors to be discussed under Task A below, you will
determine whether you need to revise or update your mitigation
plan or planning process.


The frequency of conducting a plan evaluation depends upon the
speed and the intensity at which changes are occurring. For ex-
ample, if your community is experiencing significant growth, or if
you have experienced recent or frequent hazard or disaster events,
this evaluation may have to be conducted more frequently. Keep in
mind, however, that DMA 2000 regulations require that local plans be re-
viewed and updated at least every five years, and state plans at least every
three years, for a state or jurisdiction to remain eligible for assistance.


Procedures & Techniques
Planning is an ongoing process, and your plan should be treated as
a living document that must grow and adapt in order to keep pace
with the community's growth and change as these issues affect haz-
ard vulnerability, and with changes that may be external to the
community but that affect the planning process. An annual "scan
of the horizon" should be done, so that emerging trends in data
availability or collection, land use and development, technology,
and other factors can be documented. Just prior to the three- or
five-year point, these annual observations should be evaluated to
determine what types of changes should be made to your planning
process and to the plan document. The results of your evaluations
should be re-programmed back into each phase of the planning
process and should yield decisions on how (or whether) to update
each section of your plan.
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Task A. Review those factors that affect your
community's planning context.


Evaluating the following factors will help you determine what
changes to the plan document are warranted. Extensive or wide-
spread changes in any one of these categories may signal a need to
reconsider some or all of your plan's fundamental assumptions.


1. Revisit the risk assessment to incorporate updated estimates of cost of
living and replacement costs, new scientific data on hazard areas, the
effect of hazards on the community, changes in growth patterns, and, par-
ticularly, reductions in vulnerability due to completion of projects.


Use Worksheet #4: Revisit Your Risk Assessment to complete this
task. See Understanding Your Risks (FEMA 386-2) to review informa-
tion on hazards and estimating losses.


� Shifts in development. The planning team should determine
whether there are changes in development patterns that
could influence the effects of hazards in your community or
create additional risks. One common example of this is when
upstream growth in a given watershed affects flood character-
istics downstream in your community. For example, in
Hazardville, coastal development caused the Planning Depart-
ment to undertake a coastal development plan. The effects of
erosion, wave action, and tidal surge hazards will be consid-
ered in this development plan, and corresponding policies
and/or mitigation projects should be considered.


� Areas affected by recent disasters. Recent hazard events or
disasters can provide new information about the ways in which
your community can be affected. Compare the effects of the
event against what the loss estimation analysis led you to ex-
pect.


� New studies or technologies. What have recent hydrologic,
watershed, traffic, or demographic studies revealed about
your community? Studies such as these may provide additional
information about your community. You already should be
continually researching mitigation techniques to discover
whether new technologies or methods are being used.
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� Re-estimate losses. For projects that have not yet been imple-


mented, any new information the planning team has gathered
should be used to recalculate losses or revise the benefit-cost
analysis originally prepared. See Understanding Your Risks
(FEMA 386-2) for the methodologies and considerations used
to estimate losses.


2. Revisit your capability assessment to determine changes in laws, au-
thorities, community and state resources, and availability of financial
and technical tools that may affect what you can do.


Additionally, political will and priorities can change with the elec-
tion cycle. See Developing the Mitigation Plan (FEMA 386-3) for more
information on how to update your capability assessment.


� Changes in community, state, or federal laws, policies, plans, or
funding. The strengthening, relaxing, or addition of land use,
environmental, or other government regulations may present
additional challenges or opportunities to the community.


� Changes in the socioeconomic fabric of the community. Broad
social transformations often have repercussions on the
community's sequence of mitigation priorities and the imple-
mentation of projects. Recessions, booming economies, cost of
living increases, changes in the political climate, demographic
shifts, or environmental justice issues may have some influence
on the way mitigation is executed in your community. On a
smaller scale, changes within the community, such as the depar-
ture of a large employer, may alter the socioeconomic balance.


� Other changing conditions. Have the successes achieved over
the past few years created a political environment that may al-
low the planning team to propose a new mitigation initiative
that would not have had the political support necessary earlier?


The review process
can be easier if you keep up
with annual reports.
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Worksheet #4 Revisit Your Risk Assessment step 


If you answered “Yes” to any of the above questions, review your data and update your risk
assessment information accordingly.
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Task B. Analyze your findings and determine whether to
revise your planning process or mitigation strategy.


The planning team should use its new knowledge to identify the
areas of the plan or planning process that should be changed.
Some aspects of the planning process may warrant a briefer treat-
ment the second time around, while others, because of additional
knowledge or more readily available technical assistance, may war-
rant a more in-depth treatment.


Consider updating the goals, objectives, and actions in the plan.
One of the most important steps in plan revision is to update or
refine the community’s goals, objectives, and actions, particularly
in light of experiences gained from implementing mitigation ac-
tions in the current plan. The planning team has undoubtedly
learned something new about the state or community, the adminis-
tration of government, or the value that the community places on
certain objectives—all of which need to be included in a reevalua-
tion of the strategies. As with every step in the planning process,
updating goals and strategies should use consensus building and
community-driven prioritization methods, which are explained in
Getting Started (FEMA 386-1) and Developing the Mitigation Plan
(FEMA 386-3).


Using the information gleaned in Step 3, and your results from
Task B, the planning team should discuss what actions should be
undertaken, reconsidered, or even eliminated, to further the
plan’s goals. This discussion should result in a preliminary list of
alternative mitigation actions to incorporate into the update of the
plan. As in any other step of the planning process, the community
should be engaged in reviewing these alternatives. The planning
team may choose to present these alternatives in a public forum at
this stage or as part of the plan review process discussed in Task C.
For more details on researching alternatives, see Phase 3, Step 2 of
Developing the Mitigation Plan (FEMA 386-3).


Important questions to discuss with the team include the following:


1. Are the goals and objectives still applicable? Have any changes in the
state or community made the goals or objectives obsolete or irrelevant?


Review the findings of changes in the community, including
changes that your mitigation initiatives have brought, to determine
whether you have met your goals and if they remain consistent with
current conditions. If you determine that you need to add new
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goals to the plan, see Phase 3, Step 1 of Developing the Mitigation
Plan (FEMA 386-3) for formulating goal statements.


2. Do the plan’s priorities correspond with state priorities?


Where applicable, make sure your actions are consistent with any
changes to state priorities. You will continue to be aligned with
state goals and priorities by doing this.


3. Do existing actions need to be reprioritized for implementation?


Now that you have implemented some of the actions, learned what
works and doesn’t, developed new actions, and discovered that
some aspects of your community may have changed, you may need
to reprioritize your actions. See Developing the Mitigation Plan
(FEMA 386-3) for prioritizing methods.


4. Are actions appropriate for available resources?


Make sure that the community or state has enough resources to
carry out the actions. You probably will have to research to find out
what is currently available. Are past sources of funds still available?
Are there new sources of funding that can be tapped? Are there
new partnerships with nonprofit organizations or businesses that
can be developed? What creative ways of implementing similar ac-
tions have other communities used? Securing Resources for Mitigation
Planning (FEMA 386-9) covers these topics in greater detail.


Task C. Incorporate your findings into the plan.


Include your most recent findings about the community, tribe, or
state, your hazards and vulnerabilities, as well as the applicable
original actions of the plan, into a revised plan. Update your de-
scription of the planning process to include the steps you took to
revise the plan document and how you involved the public. Update
the implementation strategy to identify who will be responsible for
the new or revised actions, the time frame, and funding sources.


The revised plan must be reviewed by all stakeholders in the com-
munity for its validity, and proceed through a formal adoption pro-
cess as required by local or state laws.


Use Worksheet #5: Revise the Plan to help you keep track of where
the plan document may require revisions.


In order to remain
eligible for disaster re-
lated funding, your updated
local plan must be re-sub-
mitted to your state and/or
FEMA Regional Office for review and
approval every five years. State plans
must be re-submitted to the FEMA Re-
gional Office for review and approval
every three years.
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Worksheet #5 Revise the Plan step 


Prepare to update the plan.


When preparing to update the plan: Check the box when addressed:


Consider the results of the evaluation and new strategies for the future.


When examining the community consider: Check the box when addressed:
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.sdrazahmrotslatsaoctnuoccaotninekattonsahtsaocehtgnola


.4 .sretsasidtnecerybdetceffasaerA �


:stnemmoC esuohthgilehtgnidnuorrusedisllihehtedoreotdeunitnocevahsmrotsdniwlatsaoC .


.5 .retsasidrodrazahtnecertsomehtfoepytdna,noitacol,edutingamtnecerehT �


:stnemmoC detareleccadnalavretniecnerrucerraey-52aevahotAAONybdetamitsesaw2002fomrotslatsaocgnirpsehT


.saeralarevesninoisorehcaeb


.6 .seigolonhcetroseidutsweN �


:stnemmoC niserutcurtscirotsihgnittiforterrofsdohtemnoitagitimtsebenimretedotydutsagnitcudnocyltnerrucsiRROHT


.tcirtsidnwotnwodeht


.7 .gnidnufro,seitiroirp,snalp,seicilop,swallaredefro,etats,lacolnisegnahC �


:stnemmoC .3#eeS
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Incorporate your findings into the plan.


When examining the plan consider: Check the box when addressed:


.1 .tnemssessaksirehttisiveR teehskroWeeS( # )4 �


:stnemmoC ytilibarenluV.sessoldoolflaitnetopehtsesaercedkraPsweiVreviRgnigaRehtniserutcurtsfonoitisiuqcA


.nalpehtotnidetaroprocnieblliwatadssoldnatnemssessa


.2 .seigetartsdnaslaogruoyetadpU �


:stnemmoC A/N


.3 .smetinoitcaezitiroirpotstcejorpfosesylanatsoc-tifenebetaluclaceR �


:stnemmoC A/N


.8 .ytinummocehtfocirbafcimonoceoicosehtnisegnahC �


:stnemmoC .aeraehtotweneradnaslanoisseforpderitereratsaocehtgnolastnediserwentsoM


.9 .snoitidnocgnignahcrehtO �


:stnemmoC enoN
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Use the following criteria to evaluate the plan:


Comments:


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


None


airetirC SEY ON noituloS


?elbacilppallitsslaogehterA �


etatsehtnisegnahcynaevaH
slaogehtedamytinummocro


?tnavelerriroetelosbo


�


ebotdeensnoitcagnitsixeoD
rofdezitiroirper
?noitatnemelpmi


� .ytiroirphgihasiskroWcilbuPfotnemtrapeDehttagniffatS


seitiroirps'nalpehtoD
etatshtiwdnopserroc


?seitiroirp


�


detnemelpmiebsnoitcanaC
?secruoserelbaliavahtiw


� cilbuPfotnemtrapeDehttaffatslanoitiddarofgnidnufyfitnediotdeeN
.skroW
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revise the plan 4


The Hazardville Post
Vol. CXVII No. 16 Thursday, January 16, 2007


The Hazard Mitigation Planning Cycle Set to Begin Again
(Part 4 of a 4-Part Series on the Hazard Mitigation Implementation Process)


[Hazardville, EM] A strategic
planning meeting to update the
Hazardville Hazard Mitigation Plan
was held Wednesday at the Town
Hall. The Town of Hazardville Or-
ganization for Risk Reduction
(THORR), continuing in its plan-
ning capacity, led the strategy ses-
sion by explaining to the community
the changes the town has under-
gone since the initial adoption of the
plan in 2003.


The first meeting was to review
the results of the community per-


ception survey and to discuss the
status of the mitigation actions that
were prioritized in the town’s miti-
gation plan. “Overall, our residents
now seem to be more aware of the
hazards to which the town is vul-
nerable, and a large majority of the
survey respondents knew what they
could do to reduce their own vul-
nerability,” said Joe Norris, lead
planner for THORR. “With the ex-
ception of the Town Hall seismic
retrofit project, we are proud to in-
form the community that our


Summary
In order for the plan to remain a viable tool for your state, tribe, or community, you must regularly
review your planning process and mitigation strategy. Communities are rarely static and new chal-
lenges will arise during every revision of the plan. Disasters also present a window of opportunity to
evaluate the relative success of the mitigation plan. States, tribes, and communities should take advan-
tage of funding that becomes available as a result of these events.


Revising the plan ensures it remains up-to-date and relevant, providing a good return on the time and
resources invested in developing it.


projects are all progressing as sched-
uled and under budget.”


“We promised to make this com-
munity a safer place to live and
work, and we will continue to strive
to achieve this for our community,”
Mayor McDonald said at a press
briefing yesterday. “That promise
means we must diligently prepare
for and mitigate against the many
hazards our community is vulner-
able to. Accountability and diligence
are key to making this a reality.”
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afterword


You have a mitigation plan. Now what?


The first plan your state, tribe, or community adopts establishes
a baseline from which to measure progress. As you implement


and evaluate actions, your knowledge of hazards and how to best
reduce your vulnerabilities increases tremendously. In order to ef-
fectively monitor your progress, it is important to take advantage of
the worksheets provided in the how-to series. Over time, new part-
ners will become involved in the planning process, providing addi-
tional reservoirs of experience and support. Since the political and
social arenas, as well as the natural environment, are continually
changing, you must periodically revisit and update your plan. As
your plan evolves over time, you should see a corresponding im-
provement in your state, tribe, or community’s resilience to the
damaging effects of disasters.
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appendix a


glossary
Acquisition of hazard-prone


structures


Base Flood Elevation (BFE)


Benefit


Benefit-Cost Analysis (BCA)


Building


Capability assessment


Coastal zone


Community Emergency
Response Team (CERT)


Community Rating System (CRS)


Local governments can acquire lands in high hazard areas through conserva-
tion easements, purchase of development rights, or outright purchase of
property.


Elevation of the base flood in relation to a specified datum, such as the
National Geodetic Vertical Datum of 1929. The Base Flood Elevation is used
as a standard for the National Flood Insurance Program.


Net project outcomes, usually defined in monetary terms. Benefits may
include direct and indirect effects. For the purposes of conducting a benefit-
cost analysis of proposed mitigation measures, benefits are limited to specific,
measurable risk reduction factors, including a reduction in expected property
losses (building, contents, and function) and protection of human life.


A systematic, quantitative method of comparing the projected benefits to
projected costs of a project or policy.  It is used as a measure of cost-effective-
ness.


A structure that is walled and roofed, principally above ground and perma-
nently affixed to a site. The term includes a manufactured home on a
permanent foundation on which the wheel and axles carry no weight.


An assessment that provides a description and analysis of a community or
state’s current capacity to address the threats associated with hazards. The
capability assessment attempts to identify and evaluate existing policies,
regulations, programs, and practices that positively or negatively affect the
community or state’s vulnerability to hazards or specific threats.


The area along the shore where the ocean meets the land as the surface of
the land rises above the ocean. This land/water interface includes barrier
islands, estuaries, beaches, coastal wetlands, and land areas with direct
drainage to the ocean.


CERT is the mechanism to establish, train and maintain a local cadre of
residents to act as first responders in the event of an emergency. A CERT
team is especially critical in the first three days following a disaster when
conditions may prevent access by emergency response personnel.


CRS is a program that provides incentives for National Flood Insurance
Program communities to complete activities that reduce flood hazard risk.
When the community completes specified activities, the insurance premiums
of these policyholders in communities are reduced.
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Comprehensive plan


Cost-effectiveness


Critical facilities


Debris


Disaster Mitigation Act of 2000
(DMA 2000)


Earthquake


Elevation of structures


Emergency response services


Federal Emergency Management
Agency (FEMA)


Flood Hazard Area


Flood Insurance Rate Map (FIRM)


A document, also known as a “general plan,” covering the entire geographic
area of a community and expressing community goals and objectives. The
plan lays out the vision, policies, and strategies for the future of the commu-
nity, including all of the physical elements that will determine the
community’s future development. This plan can discuss the community’s
desired physical development, desired rate and quantity of growth, commu-
nity character, transportation services, location of growth, and siting of
public facilities and transportation. In most states, the comprehensive plan
has no authority in and of itself, but serves as a guide for community deci-
sion-making.


Cost-effectiveness is a key evaluation criterion for federal grant programs.
Cost- effectiveness has several possible definitions, although for grant-
making purposes FEMA defines a cost-effective project as one whose long-
term benefits exceed its costs. That is, a project should prevent more
expected damages than it costs initially to fund the effort. This is done to
ensure that limited public funds are used in the most efficient manner
possible. Benefit-cost analysis is one way to illustrate that a project is cost-
effective.


Facilities vital to the health, safety, and welfare of the population and that are
especially important following hazard events. Critical facilities include, but
are not limited to, shelters, police and fire stations, and hospitals.


The scattered remains of assets broken or destroyed in a hazard event.
Debris transported by a wind or water hazard event can cause additional
damage to other assets.


DMA 2000 (Public Law 106-390) is the latest legislation to improve the
planning process. Signed into law on October 30, 2000, this legislation
reinforces the importance of mitigation planning and emphasizes planning
for disasters before they occur.


A sudden motion or trembling caused by a release of strain accumulated
within or along the edge of the earth’s tectonic plates.


Raising structures above the base flood elevation to protect structures
located in areas prone to flooding.


The actions of first responders such as firefighters, police, and other emer-
gency services personnel at the scene of a hazard event. The first responders
take appropriate action to contain the hazard, protect property, conduct
search and rescue operations, provide mass care, and ensure public safety.


Agency created in 1979 to provide a single point of accountability for all
federal activities related to disaster mitigation and emergency preparedness,
response, and recovery.  FEMA is now part of the Department of Homeland
Security.


The area on a map shown to be inundated by a flood of a given magnitude.


Map of a community, prepared by FEMA, which shows both the special flood
hazard areas and the risk premium zones applicable to the community
under the National Flood insurance Program.
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A program created as part of the National Flood Insurance Reform Act of
1994. FMA provides funding to assist communities and states in implement-
ing actions that reduce or eliminate the long-term risk of flood damage to
buildings, manufactured homes, and other NFIP insurable structures, with a
focus on repetitive loss properties.


Any land area, including watercourse, susceptible to partial or complete
inundation by water from any source.


Actions that prevent or minimize future flood damage. Making the areas
below the anticipated flood level watertight or intentionally allowing flood-
waters to enter the interior to equalize flood pressures are examples of
flood-proofing.


A geographical area shown on a Flood Insurance Rate Map (FIRM) that
reflects the severity or type of flooding in the area.


General guidelines that explain what you want to achieve. They are usually
broad policy-type statements, long term in nature, and represent global
visions.


A source of potential danger or adverse condition.


A specific occurrence of a particular type of hazard.


The process of identifying hazards that threaten an area.


Information booth, publication kiosk, exhibit, etc. that displays information
to educate the public about hazards that affect the jurisdiction and hazard
mitigation activities people can undertake.


Sustained actions taken to reduce or eliminate long-term risk from hazards
and their effects.


Authorized under Section 404 of the Robert T. Stafford Disaster Relief and
Emergency Assistance Act, HMGP is administered by FEMA and provides
grants to states, tribes, and local governments to implement hazard mitiga-
tion actions after a major disaster declaration. The purpose of the program
is to reduce the loss of life and property due to disasters and to enable
mitigation activities to be implemented as a community recovers from a
disaster.


A description of the physical characteristics of hazards and a determination
of various descriptors, including magnitude, duration, frequency, probability,
and extent.  In most cases, a community can most easily use these descriptors
when they are recorded and displayed as maps.


A GIS-based, nationally standardized, loss estimation tool developed by
FEMA. HAZUS-MH is the new multi-hazard version that includes earth-
quake, wind, hurricane, and flood loss estimate components.


Flood Mitigation Assistance (FMA)
Program


Floodplain


Flood-proofing


Flood Zone


Goals


Hazard


Hazard event


Hazard identification


Hazard information center


Hazard mitigation


Hazard Mitigation Grant Program
(HMGP)


Hazard profile


HAZUS, HAZUS-MH
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Hurricane


Infrastructure


Landslide


Loss estimation


Memorandum of Agreement
(MOA)


Mitigate


Mitigation actions


Mitigation plan


National Flood Insurance Program
(NFIP)


Objectives


Open space preservation


Ordinance


An intense tropical cyclone, formed in the atmosphere over warm ocean
areas, in which wind speeds reach 74 miles per hour or more and blow in a
large spiral around a relatively calm center or “eye.” Hurricanes develop over
the north Atlantic Ocean, northeast Pacific Ocean, or the south Pacific
Ocean east of 160ºE longitude. Hurricane circulation is counter-clockwise in
the northern hemisphere and clockwise in the southern hemisphere.


Refers to the public facilities of a community that have a direct impact on
the quality of life. Infrastructure includes communication technology, such
as phone lines or Internet access; vital services, such as public water supplies
and sewer treatment facilities; and an area’s transportation system: airports,
heliports, highways, bridges, tunnels, roadbeds, overpasses, railways, bridges,
rail yards, depots; and waterways, canals, locks, seaports, ferries, harbors,
drydocks, piers, and regional dams.


Downward movement of a slope and materials under the force of gravity.


Forecasts of human and economic impacts and property damage from
future hazard events, based on current scientific and engineering knowl-
edge.


A non-binding statement that defines the duties, responsibilities, and
commitment of the different parties or individuals; provides a clear state-
ment of values, principles, and goals; and establishes an organizational
structure to assist in measuring and evaluating progress.


To cause something to become less harsh or hostile; to make less severe or
painful.


Activities or projects that help achieve the goals and objectives of a mitiga-
tion plan.


The document that articulates results from the systematic process of identify-
ing hazards and evaluating vulnerability, identifying goals, objectives, and
actions to reduce or eliminate the effects of identified hazards, and an
implementation plan for carrying out the actions.


Federal program created by Congress in 1968 that makes flood insurance
available in communities that enact minimum floodplain management
regulations found in 44 CFR §60.3.


Objectives define strategies or implementation steps to attain the identified
goals. Unlike goals, objectives are specific and measurable.


Preserving undeveloped areas from development through any number of
methods, including low-density zoning, open space zoning, easements, or
public or private acquisition. Open space preservation is a technique that
can be used to prevent flood damage in flood-prone areas, land failures on
steep slopes or liquefaction-prone soils, and can enhance the natural and
beneficial functions of floodplains.


A term for a law or regulation adopted by a local government.
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Planning


Policy


Post-disaster mitigation


Post-disaster recovery ordinance


Post-disaster recovery planning


Preparedness


Probability


Public education and outreach
programs


Recovery


Regulation


Regulatory power


Relocation out of hazard areas


Resources


Response


The act or process of making or carrying out plans; the establishment of
goals, policies, and procedures for a social or economic unit.


A course of action or specific rule of conduct to be followed in achieving
goals and objectives.


Mitigation actions taken after a disaster has occurred, usually during recov-
ery and reconstruction.


An ordinance authorizing certain governmental actions to be taken during
the immediate aftermath of a hazard event to expedite implementation of
recovery and reconstruction actions identified in a pre-event plan.


The process of planning those steps the jurisdiction will take to implement
long-term reconstruction with a primary goal of mitigating its exposure to
future hazards. The post-disaster recovery planning process can also involve
coordination with other types of plans and agencies, but it is distinct from
planning for emergency operations.


Actions that strengthen the capability of government, citizens, and commu-
nities to respond to disasters.


A statistical measure of the likelihood that a hazard event will occur.


Any campaign to make the public more aware of hazard mitigation and
mitigation programs, including hazard information centers, mailings, public
meetings, etc.


The actions taken by an individual or community after a catastrophic event
to restore order and lifelines in a community.


Most states have granted local jurisdictions broad regulatory powers to
enable the enactment and enforcement of ordinances that deal with public
health, safety, and welfare. These include building codes, building inspec-
tions, zoning, floodplain and subdivision ordinances, and growth manage-
ment initiatives.


Local jurisdictions have the authority to regulate certain activities in their
jurisdiction. With respect to mitigation planning, the focus is on such things
as regulating land use development and construction through zoning,
building codes, subdivision regulations, design standards, and floodplain
regulations.


A mitigation technique that features the process of demolishing or moving a
building to a new location outside the hazard area.


Resources include the people, materials, technologies, money, etc., required
to implement strategies or processes. The costs of these resources are often
included in a budget.


The actions taken during and immediately after an event to address immedi-
ate life and safety needs and to minimize further damage to properties.
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Resolutions


Risk


Stafford Act


Stakeholder


State Hazard Mitigation Officer
(SHMO)


Structural retrofitting


Subdivision


Subdivision and
development regulations


Tornado


Vulnerability


Expressions of a governing body’s opinion, will, or intention that can be
executive or administrative in nature. Most planning documents must
undergo a council resolution, which must be supported in an official vote by
a majority of representatives to be adopted. Other methods of making a
statement or announcement about a particular issue or topic include
proclamations and declarations.


The estimated impact that a hazard would have on people, services, facilities,
and structures in a community; the likelihood of a hazard event resulting in
an adverse condition that causes injury or damage. Risk is often expressed in
relative terms such as a high, moderate, or low likelihood of sustaining
damage above a particular threshold due to a specific type of hazard event. It
also can be expressed in terms of potential monetary losses associated with
the intensity of the hazard.


The Robert T. Stafford Disaster Relief and Emergency Assistance Act, PL
100-107 was signed into law November 23, 1988 and amended the Disaster
Relief Act of 1974, PL 93-288. The Stafford Act is the statutory authority for
most federal disaster response activities, especially as they pertain to FEMA
and its programs.


Stakeholders are individuals or groups, including businesses, private organi-
zations, and citizens, that will be affected in any way by an action or policy.


The state government representative who is the primary point of contact
with FEMA, other state and federal agencies, and local units of government
in the planning and implementation of pre- and post-disaster mitigation
activities.


Modifying existing buildings and infrastructure to protect them from
hazards.


The division of a tract of land into two or more lots for sale or development.


Regulations and standards governing the division of land for development
or sale. Subdivision regulations can control the configuration of parcels, set
standards for developer-built infrastructure, and set standards for minimiz-
ing runoff, impervious surfaces, and sediment during development. They
can be used to minimize exposure of buildings and infrastructure to haz-
ards.


A violently rotating column of air extending from a thunderstorm to the
ground.


Describes how exposed or susceptible an asset is to damage. Vulnerability
depends on an asset’s construction, contents, and the economic value of its
functions. Like indirect damages, the vulnerability of one element of the
community is often related to the vulnerability of another. For example,
many businesses depend on uninterrupted electrical power—if an electric
substation is flooded, it not only affects the substation but a number of
businesses as well. Often, indirect effects can be much more widespread and
damaging than direct ones.
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The extent of injury and damage that may result from a hazard event of a
given intensity in a given area. The vulnerability assessment should address
the effects of hazard events on the existing and future built environment.


An uncontrolled fire spreading through vegetative fuels, exposing and
possibly consuming structures.


The division of land within a local jurisdiction by local legislative regulation
into zones of allowable types and intensities of land uses.


Designation of allowable land use and intensities for a local jurisdiction.
Zoning ordinances consist of two components: a zoning text and a zoning
map.


Vulnerability assessment


Wildfire


Zoning


Zoning ordinance
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appendix b


library


Federal Emergency Management Agency
(FEMA)


FEMA Publications Warehouse


FEMA Mitigation Publications Library


General Contact Information


http://www.fema.gov
FEMA Headquarters:
500 C Street, SW, Washington, D.C. 20472
202-646-4600


800-480-2520


http://www.fema.gov/library/prepandprev.shtm


http://www.planning.org


http://www.planning.org/growingsmart


http://www.cfda.gov


http://www.fema.gov/nfip/crs.shtm


http://www.pro.gov.uk/recordsmanagement/eros/
framework.pdf


http://www.allhandsconsulting.com/ERI_books.htm


http://www.esri.com/news/arcuser/0100/firetools.html


http://www.atlantahighered.org/memberservices/shelter/
literature.asp


http://www.pmel.noaa.gov/~bernard/hazard3.pdf


http://training.fema.gov/EMIWeb


http://www.fema.gov/rrr/inassist.shtm


http://www.fema.gov/fima/planning.shtm


http://www.fema.gov/rrr/pa


American Planning Association (APA)


APA, Growing Smart
Legislative Guidebook, 2002


Catalog of Federal Domestic
Assistance Programs


Community Rating System


Developing the Implementation Strategy


Emergency Management Institute


Federal Emergency Management
Agency Individual Assistance Program


FEMA Mitigation Planning


FEMA Public Assistance Program


Web sites
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Flood Mitigation Assistance Program


Habitat for Humanity


Hazard Mitigation Grant Program


Hazard Mitigation in North Carolina:
Measuring Success


HAZUS and HAZUS-MH


HMGP Progress Report Form


Institute for Business & Home Safety (IBHS),
Summary of State Land Use and Natural


Hazards Planning Laws


Institute for Local Self Government


Mitigation Success Stories


Multi-hazard Mapping Initiative


National Association of Regional Councils


National Flood Insurance Program


National League of Cities


North Carolina Division of Emergency
Management, Tools and Techniques for


Mitigating the Effects of Natural Hazards


Oregon Department of Land Conservation
and Development (DLCD), Planning for


Natural Hazards—Oregon Technical
Resource Guide


Pre-Disaster Mitigation Program


Small Business Administration


State Guidebook for
Developing Partnerships


U.S. Army Corps of Engineers


U.S. Department of Agriculture


U.S. Department of Agriculture, Natural
Resources Conservation Service


http://www.fema.gov/fima/planfma.shtm


http://www.habitat.org/


http://www.fema.gov/fima/hmgp


http://www.dem.dcc.state.nc.us/Mitigation/Library/
Success_Stories/Measuring_Success_Vol2/Chapter6.pdf


http://www.fema.gov/hazus/index.shtm


http://www.dem.dcc.state.nc.us/mitigation/
document_index.htm


http://www.ibhs.org/research_library/view.asp?id=302


http://www.ilsg.org/


http://www.fema.gov/fima/success.shtm


http://www.hazardmaps.gov/atlas.php


http://www.narc.org


http://www.fema.gov/nfip


http://www.nlc.org


http://www.dem.dcc.state.nc.us/mitigation/Library/
Full_Tools_and_Tech.pdf


http://www.lcd.state.or.us/hazhtml/Guidehome.htm


http://www.fema.gov/fima/pdm


http://www.sba.gov/disaster_recov/index.html


http://www.ibhs.org/research_library/downloads/280.pdf


http://www.usace.army.mil


http://disaster.fsa.usda.gov


http://www.nrcs.usda.gov
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U.S. Department of Housing
and Urban Development


U.S. Department of Transportation


U.S. Environmental Protection Agency


U.S. State and Local Government Gateway


http://www.hud.gov/offices/cpd/communitydevelopment/
programs/dri/driquickfacts.cfm


http://www.fhwa.dot.gov/programadmin/erelief.html


http://www.epa.gov


http://www.firstgov.gov/Government/State_Local.shtml


NOTE: The World Wide Web is an ever-changing source of information. Web addresses and the information they contain can
change over time.


Publications


American Planning Association


Federal Register


FEMA


Capital Improvement Programming, PAS Report No. 151, 1961.


Capital Improvements Programs: Linking Budgeting and Planning,
PAS Report No. 442, 1993.


Selecting and Retaining a Planning Consultant: RFPs, RFQs,
Contracts, and Project Management, PAS Report No. 443, 1993.


44 CFR Parts 201 and 206 (The Disaster Mitigation Act of 2000),
February 26, 2002.


Developing the Mitigation Plan: Identifying mitigation actions and
implementation strategies (FEMA 386-3), 2003.


Getting Started: Building support for mitigation planning
(FEMA 386-1), 2002.


Hazard Mitigation Grant Program Desk Reference (FEMA 345), 1999.


Hazard Mitigation in Iowa: Measuring Success, 2003, unpublished to
date.


Hazard Mitigation in Mississippi: Measuring Success, 2003,
unpublished to date.


Integrating Historic Property and Cultural Resource Considerations into
Mitigation Planning (FEMA 386-6), unpublished to date.


Integrating Human-Caused Hazards into Mitigation Planning (FEMA
386-7), 2002.


Mitigation Resources for Success (FEMA 372), 2000.


Multi-jurisdictional Approaches to Mitigation Planning
(FEMA 386-8), unpublished to date.


Planning for a Sustainable Future: The Link Between Hazard
Mitigation and Livability (FEMA 364), 2003.
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Gianakis, Gerasimos A. and
McCue, Clifford P., 1999


Schwab, Jim et al., 1998


Tyler Norris Associates, 1997


Rebuilding for a More Sustainable Future: An Operational Framework
(FEMA 365), 2000.


Securing Resources for Mitigation Planning (FEMA 386-9),
unpublished to date.


Understanding Your Risks: Identifying hazards and estimating losses
(FEMA 386-2), 2001.


Using Benefit-Cost Analysis in Mitigation Planning (FEMA 386-5),
unpublished to date.


Local Government Budgeting: A Managerial Approach.


Planning for Post-Disaster Recovery and Reconstruction, PAS Report
Nos. 483/484.


Community Indicators Handbook: Measuring Progress Toward Healthy
and Sustainable Communities.







c-1Version 1.0    August 2003


appendix c


worksheets


Worksheet #1 Progress Report


Worksheet #2 Evaluate Your Planning Team


Worksheet #3 Evaluate Your Project Results


Worksheet #4 Revisit Your Risk Assessment


Worksheet #5 Revise the Plan











Worksheet #1 Progress Report step 


Progress Report Period:_________________  to ___________________________________________________
(date)                               (date)


Project Title: _________________________________________  Project ID#: ____________________________


Responsible Agency: _________________________________________________________________________


Address: __________________________________________________________________________________


City/County: ________________________________________________________________________________


Contact Person: _______________________________________ Title:_________________________________


Phone #(s): ____________________________ email address: _______________________________________


List Supporting Agencies and Contacts:


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


Total Project Cost: ___________________________________________________________________________


Anticipated Cost Overrun/Underrun: _____________________________________________________________


Date of Project Approval: _________________________ Start date of the project: _________________________


Anticipated completion date: ___________________________________________________________________


Description of the Project (include a description of each phase, if applicable, and the time frame for completing each


phase): ___________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


senotseliM etelpmoC
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Plan Goal(s)/Objective(s) Addressed:


Goal: _____________________________________________________________________________________


Objective: __________________________________________________________________________________


Indicator of Success (e.g., losses avoided as a result of the acquisition program):


In most cases, you will list losses avoided as the indicator. In cases where it is difficult to quantify the benefits in dollar
amounts, you will use other indicators, such as the number of people who now know about mitigation or who are tak-
ing mitigation actions to reduce their vulnerability to hazards.


_________________________________________________________________________________________


_________________________________________________________________________________________


Status (Please check pertinent information and provide explanations for items with an asterisk. For completed or


canceled projects, see Worksheet #2 — to complete a project evaluation):


Summary of progress on project for this report:


A. What was accomplished during this reporting period?


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


B. What obstacles, problems, or delays did you encounter, if any?


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


C. How was each problem resolved?


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


Project Cost Status


� Cost unchanged


� Cost overrun*


*explain: ___________________________________


_________________________________________


� Cost underrun*


*explain: ___________________________________


_________________________________________


Project Status


� Project on schedule


� Project completed


� Project delayed*


*explain: ___________________________________


_________________________________________


� Project canceled
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Next Steps: What is/are the next step(s) to be accomplished over the next reporting period?


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


Other comments:


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


Adapted from the North Carolina HMGP Progress Report Form at http://www.dem.dcc.state.nc.us/mitigation/document_index.htm.
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If the planning team determines the answer to any of these questions is “yes,” some changes may be necessary.


Worksheet #2 Evaluate Your Planning Team step 
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IF YES


IF NO


Project Name and Number: _______________________________


____________________________________________________


Project Budget: ________________________________________


____________________________________________________


Project Description: _____________________________________


____________________________________________________


____________________________________________________


Associated Goal and Objective(s): __________________________


____________________________________________________


____________________________________________________


Indicator of Success (e.g., losses avoided): ___________________


____________________________________________________


____________________________________________________


Worksheet #3 Evaluate Your Project Results step 


Was the action implemented? YES             NO


What were the results of the implemented action? _____________________________________________


___________________________________________________________________________________


___________________________________________________________________________________


___________________________________________________________________________________


___________________________________________________________________________________


___________________________________________________________________________________


___________________________________________________________________________________


Why not?


Was there political support for the action?


Were enough funds available?


Were workloads equitably or realistically distributed?


Was new information discovered about the risks or community that made


implementation difficult or no longer sensible?


Was the estimated time of implementation reasonable?


Were sufficient resources (for example staff and technical assistance) available?


YES   NO


Insert location map.


Include before and after
photos if appropriate.
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Worksheet #4 Revisit Your Risk Assessment step 


If you answered “Yes” to any of the above questions, review your data and update your risk
assessment information accordingly.











Worksheet #5 Revise the Plan step 


Prepare to update the plan.


When preparing to update the plan: Check the box when addressed:


Consider the results of the evaluation and new strategies for the future.


When examining the community consider: Check the box when addressed:


page 1 of 4


.1 detaler,seiduts,stroperssergorp,steehskrownoitaulavetcejorpgnidulcni,noitamrofnirehtaG
.cte,snalp


:stnemmoC


.2 stluserees(yrassecensanoitisopmocmaetehtotsegnahcgnikam,maetgninnalpehtenevnoceR
.)2#teehskroWmorf


:stnemmoC


.1 .stroffehcaertuodnagninnalpehtfostluserehT


:stnemmoC


.2 .stroffenoitagitimehtfostluserehT


:stnemmoC











.3 .sdnerttnempolevednistfihS


:stnemmoC


.4 .sretsasidtnecerybdetceffasaerA


:stnemmoC


.5 .retsasidrodrazahtnecertsomehtfoepytdna,noitacol,edutingamtnecerehT


:stnemmoC


.6 .seigolonhcetroseidutsweN


:stnemmoC


.7 .gnidnufro,seitiroirp,snalp,seicilop,swallaredefro,etats,lacolnisegnahC


:stnemmoC


page 2 of 4











.8 .ytinummocehtfocirbafcimonoceoicosehtnisegnahC


:stnemmoC


.9 .snoitidnocgnignahcrehtO


:stnemmoC


page 3 of 4


Incorporate your findings into the plan.


When examining the plan consider: Check the box when addressed:
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Use the following criteria to evaluate the plan:


Comments:


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________


_________________________________________________________________________________________
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INTRODUCTION 


The Disaster Mitigation Act of 2000 (DMA 2000) provides an 
opportunity for States, Tribal governments, and local jurisdictions to 
significantly reduce their vulnerability to natural hazards. It also allows 
them to streamline the receipt and use of Federal disaster assistance 
through pre-disaster hazard mitigation planning. DMA 2000 places new 
emphasis on State, Tribal, and local mitigation planning by requiring 
these entities to develop and submit mitigation plans as a condition of 
receiving various types of pre- and post-disaster assistance (such as the 
Pre-Disaster Mitigation [PDM] program and the Hazard Mitigation Grant 
Program [HMGP]) under the Stafford Act. 


On February 26, 2002, the Department of Homeland Security’s Federal 
Emergency Management Agency (FEMA) published an Interim Final 
Rule (the Rule) to implement the mitigation planning requirements of 
DMA 2000. The Rule outlines the requirements for State, Tribal and local 
mitigation plans.  


FEMA has developed a series of guides, called the Mitigation Planning 
“How-To” Guides, to provide State, Tribal, and local governments with 
easy-to-understand information needed to initiate and maintain a hazard 
mitigation planning process and meet the requirements of the Rule. The 
guides can be ordered free of cost by calling 1-800-480-2520, or they can 
be downloaded from http://www.fema.gov/plan/mitplanning/planning_ 
resources.shtm#1.  


The first four How-To Guides are known as the “core four” guides. They 
provide the basic instructions for preparing a natural hazard mitigation 
plan. They are:  


 Getting Started: Building Support for Mitigation Planning (FEMA 
386-1) 


 Understanding Your Risks: Identifying Hazards and Estimating 
Losses (FEMA 386-2) 


 Developing the Mitigation Plan: Identifying Mitigation Actions and 
Implementation Strategies (FEMA 386-3) 


 Bringing the Plan to Life: Implementing the Hazard Mitigation Plan 
(FEMA 386-4) 


This How-To Guide, Using Benefit-Cost Review in Mitigation Planning 
(FEMA 386-5), supplements FEMA 386-3 and focuses on guidance for 
using Benefit-Cost Review when prioritizing mitigation actions in a 
hazard mitigation plan.  
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About This Document 


Purpose 
The purpose of a mitigation plan is to reduce the community’s 
vulnerability to hazards. After assessing its risks, a community may 
consider many mitigation options. However, due to monetary as well as 
other limitations, it is often impossible to implement all mitigation 
actions. Hence, the Planning Team needs to select the most cost-effective 
actions for implementation first, not only to use resources efficiently, but 
to make a realistic start toward mitigating risks.  


The Rule supports the principle of cost-effectiveness by requiring hazard 
mitigation plans to have an action plan that includes a prioritization 
process that demonstrates a special emphasis on maximization of 
benefits over costs. The requirement states: 


The mitigation strategy section shall include] an action plan 
describing how the actions identified in section (c)(3)(ii) will be 
prioritized, implemented, and administered by the local jurisdiction.  
Prioritization shall include a special emphasis on the extent to 
which benefits are maximized according to a cost benefit review of 
the proposed projects and their associated costs. [§201.6(c)(3)(iii)] 


The purpose of this guide is to help local jurisdictions understand how to 
apply the concepts of Benefit-Cost Review to the prioritization of 
mitigation actions, and thereby meet the requirement of the Rule.  


Benefit-Cost Review vs. Benefit-Cost Analysis 
The Benefit-Cost Review for mitigation planning differs from the benefit-
cost analysis (BCA) used for specific projects. BCA is a method for 
determining the potential positive effects of a mitigation action and 
comparing them to the cost of the action. To assess and demonstrate the 
cost-effectiveness of mitigation actions, FEMA has developed a suite of 
BCA software, including hazard-specific modules. The analysis 
determines whether a mitigation project is technically cost-effective. 


The principle behind the BCA is that the benefit of an action is a 
reduction in future damages. The Benefit-Cost Review method described 
in this guide is based on the same principle, but this guide does NOT 
explain how to conduct a BCA. DMA 2000 does not require hazard 
mitigation plans to include BCAs for specific projects. 


A Benefit-Cost Review can satisfy the DMA 2000 requirements even if it 
is relatively simple. Remember that a Benefit-Cost Review can be broad 
and need not be complex. It needs to be comprehensive so that it covers 
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monetary as well as non-monetary costs and benefits associated with 
each action. Some projects can be extremely cost-effective but not as 
beneficial for the community at large. The Planning Team should think 
through a wide variety of questions, such as: How many people will 
benefit from the action? How large an area is impacted? How critical are 
the facilities that benefit from the action (e.g., is it more beneficial to 
protect the fire station than the administrative building, even though it 
costs more)? Environmentally, does it make sense to do this project for 
the overall community?   


A hazard mitigation plan must demonstrate that a process was employed 
that emphasized a review of costs and benefits when prioritizing the 
mitigation actions. This requirement allows the Planning Team flexibility 
in determining which method to use. Four methods are described in this 
document, ranging from qualitative to more quantitative. These examples 
are intended to be illustrative of acceptable processes, but do not cover 
all possible methods that are approvable under DMA 2000. 


How to Use This How-To Guide 
The Rule states, “The mitigation strategy shall include a section that 
identifies and analyzes a comprehensive range of mitigation actions.” 
However, no specific methodology for the analysis is specified or 
required. FEMA 386-3 discusses some ways to conduct an analysis. This 
How-To Guide, Using Benefit-Cost Review in Mitigation Planning (FEMA 
386-5), provides methods and examples to review benefits and costs, 
prioritize actions and document the entire process. 


This guide is organized as follows: 


Part 1 - Review Benefits and Costs – This section explains how to 
review benefits and costs for each action.  


Part 2 A - Prioritize Actions – Qualitative Methods – This section 
provides two qualitative methods to prioritize actions (Methods A and 
B). 


Part 2 B - Prioritize Actions – Quantitative Methods – This section 
provides two quantitative methods to prioritize actions (Methods C 
and D). 


Part 3 - Document the Review and Prioritization Process – This 
section discusses documentation of the Benefit-Cost Review process 
in the plan to meet DMA 2000 requirements. 


Worksheets (Review Tools) like the ones in Part 1 can be used to 
summarize the costs and benefits. After the review of benefits and costs 
for each action, the Planning Team will be able to prioritize the actions. 
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They can then use one of the four methods (A to D), which range from 
simple to complex. See Figure 1 for an illustration of how to use this 
guide. Blank worksheets are included in Appendix A, Exhibits. The 
worksheets can be duplicated and used to record the progress of 
prioritizing mitigation actions for the hazard mitigation plan. 


 


Figure 1. How to Use This How-To Guide 


Therefore, a hazard mitigation plan will meet the requirements of the 
Rule by: 


 Using Review Tools 1, 2, and 3 from Part 1, 


 Using any one prioritization method from Part 2 (Method A, B, C, 
or D), and  


 Documenting the process (as described in Part 3). 
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PART 1: REVIEW BENEFITS AND COSTS 


To assess the measurable and non-measurable benefits and costs 
associated with each action, use Review Tools 1, 2, and 3. Then, 
summarize the analysis of each action’s benefits and costs and use this 
review later when prioritizing the actions.  


Review Tool 1: Measuring Vulnerability Before and After Mitigation  
Action: __________________________________________________________ 
 


Vulnerability  
Before the 
Action is 
implemented* 


After the 
Action is 
implemented* 


Difference  


Number of people affected by the hazard     
Area affected (acreage) by the hazard    
Number of properties affected by the 
hazard 


   


Property damage (amount in $)    
Loss of use (number of 
properties/physical assets [e.g., bridges] 
in number of days) 


   


Loss of life (number of people)    
Injury (number of people)    
**    
*Include measurable items, where possible, based on experience, professional estimate, or 
judgment. 
**Add more categories of risk as appropriate for the specific community’s plan. 
 
Sample Exhibit 1: Measuring Vulnerability Before and After Mitigation 
 (Exhibit 1 shows Review Tool 1 filled out for one action) 
 


Action: Floodproof 10 businesses in the downtown area 
 


Vulnerability 
Before  
the Action is 
implemented 


After 
the Action is 
implemented 


Difference  


Number of people affected by 
the hazard 


Almost entire 
community 
(because 
downtown is 
affected) 


Same as before but 
they will be less 
affected if 
businesses are able 
to remain open 


Less impact 


Area affected (acreage) by the 
hazard 


1 acre 1 acre Area still 
affected but 
less impact 


Number of properties affected by 
the hazard 


15 5 10 


Property damage (amount in $) $100,000 every 
year 


$10,000 every year $90,000 every 
year 


Loss of use (number of 
properties/physical assets [e.g., 
bridges] in number of days) 


10 properties 
for 5 days 
every year 


0 Completely 
eliminated 


Loss of life (number of people) 2 every 20 
years 


1 every 20 years Reduced by 
half 


Injury (number of people) 0 0 0 
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A simple listing of other costs and benefits (that do not fit into the 
quantitative format of Review Tool 1) can supplement Review Tool 1, as 
shown in Review Tools 2 and 3. Fill out as many items as possible. 
 
Review Tool 2: Benefits 
 
Action: ____________________________ 
 


Benefits 
Risk reduction (short- or long-term) 
If other community goals are achieved, explain 
If easy to implement, explain 
If funding is available, explain 
If politically/socially acceptable, explain 
 
Sample Exhibit 2: Benefits 
 
Action: Floodproof 10 businesses in the downtown area 
 


Benefits 
City’s cost to repair flooded properties reduced by 80%; approximate saving of 
$5,000 per year 
Flooding problem in downtown area solved for the long-term; community’s 
problem of business interruption solved 
Federal grants like Flood Mitigation Assistance (FMA) and PDM can be applied 
for to implement the proposed floodproofing 
Will help improve CRS rating in the long term (so entire community’s flood 
insurance premium will be reduced) 
More than half the members of the City Council are opposed to buy-outs; it 
might be easier to get their support for an alternative to buy-outs 


 
Review Tool 3: Costs 
 
Action: ____________________________ 
 


Costs* 
Construction cost (amount in $) 
Programming cost (amount in $, # of people needed to administer) 
Time needed to implement 
If unfair to a certain social group, explain 
If there is public/political opposition, explain 
If there are any adverse effects on the environment, explain 
*If precise costs are not available, use costs based on experience, professional estimate, or 
judgment. 
 
Sample Exhibit 3: Costs 
 
Action: Floodproof 10 businesses in the downtown area 
 


Costs 
Floodproofing cost = $10,000 X 10 = $100,000 
Need at least 3 people to administer (after technical assistance from the 
State) 
Need a year to implement 
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After reviewing benefits and costs for all the actions using the Review 
Tools, go on to prioritize the actions. Note that there are many ways of 
prioritizing actions; however, DMA 2000 mandates an emphasis on 
Benefit-Cost Review as part of the prioritization process. Directly linking 
the prioritization process to the Benefit-Cost Review clearly shows that 
costs and benefits were emphasized. Therefore, when the review of 
benefits and costs of actions in Part 1 is used to prioritize the actions 
using one of the methods from Part 2, the process meets DMA 2000 
requirements. 
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 PART 2A: PRIORITIZE ACTIONS - 
QUALITATIVE METHODS 


Based on the review completed in Part 1, use Part 2 to prioritize or rank 
the actions. 


The two qualitative methods described in this section rely on a holistic 
response or common sense ranking. The two quantitative approaches in 
Part 2B rely more on comparative analysis that can be translated into 
mathematical scores. When the number of actions is relatively small, a 
subjective or qualitative process may be used. The greater the number of 
actions, the more likely it is that a more quantitative approach will be 
useful in assigning priority. 


Method A: Simple Listing 
The qualitative method described below helps the Planning Team judge 
the priorities of actions based on perceived pros and cons (i.e., benefits 
and costs).  


The method is best used when it is not possible, or appropriate, to 
identify a quantitative measure of benefits and costs. Each action can 
have a unique advantage or disadvantage that can subsequently be used 
for prioritization. 


Using this method ensures that special emphasis is given to Benefit-Cost 
Review by categorizing prioritization criteria (e.g., ease of implementation, 
technical effectiveness) as either benefits or costs. 


Step 1: List identified actions 
For each hazard, list the actions identified earlier in the plan. 


Step 2: Identify benefits and costs 
Identify all expected benefits (i.e., positive effects) and costs (i.e., 
perceived obstacles) of the actions and write these down in the benefits 
and costs columns, respectively. Use Review Tools 1, 2, and 3 (see 
Exhibits 1, 2, and 3) from Part 1. 


Step 3: Assign priority 
As a result of the Benefit-Cost Review, the Planning Team assigns a 
priority to each action. Priority can be expressed in many ways, such as: 


 High, medium, low, accompanied by an explanation of what each 
term means. 


 Priority 1, Priority 2, etc.  


 Immediate, short-term, and long-term, accompanied by an 
explanation of what each category means (e.g., immediate = within 
a month, short-term = within 6 months, long-term = within 2 
years).  
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Sample Exhibit 4: Prioritization by Listing Benefits and Costs  


Actions Benefits (Pros) Costs (Cons) Priority 
Floodproof 10 
businesses in the 
downtown area 


- Avoidance of 1 loss of life every 20 
years (casualties reduced by half) 


- Saving of $90,000 in private damages 
and $5,000 in public cost 


- Loss of use of 10 downtown businesses 
completely eliminated  


- Community’s problem of business 
interruption solved  


- Federal grants like FMA and PDM can be 
applied for to implement the proposed 
floodproofing 


- Will help improve CRS rating in the 
long term (so entire community’s flood 
insurance premium will be reduced)  


- More than half the members of the City 
Council are opposed to buy-outs; it 
might be easier to get their support 
for an alternative to buy-outs 


- Floodproofing cost = $10,000 X 10 = 
$100,000 


- Need at least 3 people to administer 
(after obtaining technical 
assistance from the State)  


- Need a year to implement 


High 
(Priority 
no. 1) 


Build safe rooms 
for a 
neighborhood of 
50 homes without 
basements 


- Avoidance of 5 lives lost every 20 
years (casualties reduced by half) 


- Public and political support for 
mitigating this hazard exists (due to 
regular recurrence of tornadoes) 


- City will share 50% of the cost per 
existing home = $2,000 X 50 = 
$100,000 


- Administrative cost per home = 
$1,000 X 50 = $50,000 


- Need 3 years to complete 
- Tornadoes are unpredictable; they 


may never strike this exact area 
again 


Medium 
(Priority 
no. 2) 


Broadcast 
educational video 
on local channel 
on hazard 
mitigation 


- Local channel might be willing to 
broadcast free of cost 


- Publicity would spread awareness about 
mitigation methods as well as what to 
do in an emergency  


- Cost of preparing video = $5,000 
- Only 5% of population might notice 


the broadcast 
- Only 5% of that 5% might actually 


consider acting on individual 
mitigation methods 


Low 
(Priority 
no. 3) 







 PART 2A: PRIORITIZE ACTIONS - 
QUALITATIVE METHODS 
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Method B: Relative Rating 


A second approach is to assign relative scores to the actions based on 
qualitative factors. By rating costs and benefits as High, Medium, and 
Low, this method clearly emphasizes the Benefit-Cost Review. Exhibit 5 
uses a set of factors commonly called STAPLEE, which stands for Social, 
Technical, Administrative, Political, Legal, Economic, and Environmental 
factors. They are typically used for evaluating planning alternatives. For 
details on using STAPLEE, refer to FEMA 386-3.  


Sample Exhibit 5: Prioritization Using STAPLEE and Qualitative Scores 


 
Floodproof 10 
properties in the 
downtown area 


Build safe rooms in 
a neighborhood of 50 
homes without 
basements 


Broadcast educational 
video about hazard 
mitigation on local 
channel  


    Actions  
 
Criteria  


Cost Benefit Cost Benefit Cost Benefit 
Social  - - L - - - 
Technical M H M M L L 
Administrative M - M - L - 
Political - L - H - - 
Legal - - - - - - 
Economic M H H - - - 
Environmental - - - - - - 
Priority High (priority 1) Medium (priority 2) Low (priority 3) 
Definition of rating scale:  H=High, M=Medium, L=Low, - None/Not applicable 
 
Use the Review Tools completed in Part 1 to help rate the costs and 
benefits. For help on how to rank High, Medium, Low, None, or NA, see 
the explanation about STAPLEE in FEMA 386-3.  
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PART 2B: PRIORITIZE ACTIONS - 
QUANTITATIVE METHODS 


Quantitative methods typically assign numerical values to concepts like 
high, medium, and low. The Planning Team needs to review the scores 
and make sure they make sense.  


Method C: Simple Score 


A simple way of using scores based on the STAPLEE criteria is shown in 
Exhibit 6. After the table is completed, the scores can be added to 
determine priority. 


Sample Exhibit 6: Prioritization Using STAPLEE and Simple Scores 


 
Floodproof 10 
properties in the 
downtown area 


Build safe rooms 
in a neighborhood 
of 50 homes 
without basements 


Broadcast educational 
video about hazard 
mitigation on local 
channel  


    Actions  
 
Criteria  


Cost Benefit Cost Benefit Cost Benefit 
Social  0 1 -1 1 0 0 
Technical -1 2 -1 2 -1 1 
Administrative -1 0 -1 0 -1 0 
Political 0 1 0 1 0 0 
Legal 0 0 0 0 0 0 
Economic -1 2 -1 0 0 0 
Environmental 0 0 0 0 0 0 
Sub-total of 
cost/benefit 


-3 6 -4 4 -2 1 


Total Score -3+6 = 3 -4+4 = 0 -2+1 = -1 
Priority No. 1 No. 2 No. 3 
Definition of rating scale:  2=Very beneficial, 1=Favorable,  


 0=None/Not applicable, -1=Not Favorable  
 
The Planning Team should be careful when assigning criteria, scores, 
and weights to avoid the problem inherent in comparing different types of 
actions. In the example above, the scores allowed the participants to 
objectively compare the various actions. The weakness of such a simple 
method is that very different kinds of actions may score similarly, and if 
not given qualitative consideration (a common-sense check), may yield a 
questionable ranking. In this example, the safe-room action’s total score 
is very low compared to the floodproofing action, but the Relative Rating 
method (Method B in Part 2A) showed that for floodproofing and safe 
rooms, the actions were similar in how their benefits measured up 
against the costs, and for both actions the benefits exceeded the costs. 
The Simple Score method shown above, however, results in a greater 
difference in the final priority scores (3 vs. 0), indicating a large difference 







PART 2B: PRIORITIZE ACTIONS - 
QUANTITATIVE METHODS 
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in these actions’ cost-effectiveness. A formal Benefit-Cost Analysis for 
each project would verify whether this large difference is accurate, 
although it is not required for the plan. 


Method D: Weighted Score 


As noted in the Simple Score method (Method C), a common-sense 
adjustment may be necessary to adapt the prioritization to the plan. The 
weighted score method attempts to compensate for the limitations of the 
Simple Score method by adding emphasis to those factors judged to be 
more important.  


An example of weighted scores using STAPLEE follows. 


Sample Exhibit 7: Prioritization Using STAPLEE and Weighted Scores 


 
Floodproof 10 
properties in the 
downtown 


Build safe rooms 
in a 
neighborhood of 
50 homes without 
basements 


Broadcast 
educational video 
about hazard 
mitigation on local 
channel  


    Actions  
 
Criteria  


Cost Benefit Cost Benefit Cost Benefit 
Social  
(weight = 1) 


0 1 -1 1 0 0 


Technical  
(weight = 2) 


-1x2=-2 2x2=4 -1x2=-2 2x2=4 -1x2=-2 1x2=2 


Administrative 
(weight = 1) 


-1 0 -1 0 -1 0 


Political 
(weight = 1) 


0 1 0 1 0 0 


Legal 
(weight = 1) 


0 0 0 0 0 0 


Economic  
(weight = 2) 


-1x2=-2 2x2=4 -1x2=-2 0 0 0 


Environmental 
(weight = 1) 


0 0 0 0 0 0 


Sub-total of 
cost/benefit 


-5 10 -6 6 -3 2 


Total Score -5+10 = 5 -6+6 = 0 -3+2 = -1 
Priority No. 1 No. 2 No. 3 
Definition of rating scale:  2=Very beneficial, 1=Favorable,  


0=None/Not applicable, -1=Not Favorable  
 
Assigning weights to some factors over others can become challenging for 
the Planning Team. Local knowledge and values should guide the process 
to achieve the priorities most appropriate for the local situation.  
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PART 3: DOCUMENT THE REVIEW AND 
PRIORITIZATION PROCESS 


Remember to document in the plan the Benefit-Cost Review process and 
prioritization method used. Include the Review Tools and prioritization 
worksheets from this How-To Guide in the plan. Clearly explain how the 
scores and priorities were assigned.  


Be sure to explicitly state that Benefit-Cost Review was emphasized in 
the prioritization process. Using the Review Tools and one of the methods 
for prioritization from this guide ensures the emphasis on the 
maximization of benefits over costs. This approach demonstrates that the 
actions are being evaluated in terms of their pros and cons, which are 
represented as costs and benefits.  


The intention of DMA 2000 is for the hazard mitigation plan to be useful 
and unique for each community; therefore, an impartial review and 
ranking of the mitigation actions is key. It is not so important which 
method is used, but rather that the method chosen is logical and clearly 
documented. 


Remember that the Benefit-Cost Review is an important element of the 
community’s hazard mitigation plan. Keep it simple, and focus on your 
community’s needs and values. 


 







 


 


 


 


 







 


 


Appendix A 


Exhibits







 


 







 


 


Exhibit 1: Measuring Vulnerability Before and After Mitigation  
Action: __________________________________________________________ 
 


Vulnerability  
Before the 
Action is 
implemented* 


After the 
Action is 
implemented* 


Difference  


Number of people affected by the hazard     


Area affected (acreage) by the hazard    


Number of properties affected by the 
hazard 


   


Property damage (amount in $)    


Loss of use (number of 
properties/physical assets [e.g., bridges] 
in number of days) 


   


Loss of life (number of people)    


Injury (number of people)    


**    


    


*Include measurable items, where possible, based on experience, professional estimate, or 
judgment. 
**Add more categories of risk as appropriate for the specific community’s plan. 
 


 







 


 


Exhibit 2: Benefits 
 
Action: ____________________________ 
 


Benefits 
 
Risk reduction (short- or long-term) 


If other community goals are achieved, explain 


If easy to implement, explain 


If funding is available, explain 


If politically/socially acceptable, explain 


 


 


Exhibit 3: Costs 
 
Action: ____________________________ 
 


Costs* 
 
Construction cost (amount in $) 


Programming cost (amount in $, # of people needed to administer) 


Time needed to implement 


If unfair to a certain social group, explain 


If there is public/political opposition, explain 


If there are any adverse effects on the environment, explain 


*If precise costs are not available, use costs based on experience, professional estimate, or 
judgment. 







 


 


Exhibit 4: Prioritization by Listing Benefits and Costs  


Actions Benefits (Pros) Costs (Cons) Priority 
    


    


    


    


    


    


    


    


    


    


    







 


 


Exhibit 5: Prioritization Using STAPLEE and Qualitative Scores 


       Actions  
 
Criteria  Cost Benefit Cost Benefit Cost Benefit 
Social        
Technical       
Administrative       
Political       
Legal       
Economic       
Environmental       
Priority    
 


Definition of rating scale:    


 


Exhibit 6: Prioritization Using STAPLEE and Simple Scores 


       Actions  
 
Criteria  Cost Benefit Cost Benefit Cost Benefit 
Social        
Technical       
Administrative       
Political       
Legal       
Economic       
Environmental       
Sub-total of 
cost/benefit 


      


Total Score    
Priority    
 


Definition of rating scale:    







 


 


Exhibit 7: Prioritization Using STAPLEE and Weighted Scores 


  
     Actions  


 
Criteria  Cost Benefit Cost Benefit Cost Benefit 
Social  
(weight = __ ) 


      


Technical  
(weight = __ ) 


      


Administrative 
(weight = __ ) 


      


Political 
(weight = __ ) 


      


Legal 
(weight = __ ) 


      


Economic  
(weight = __ ) 


      


Environmental 
(weight = __ ) 


      


Sub-total of 
cost/benefit 


      


Total Score    


Priority    


 


Definition of rating scale:    
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ban renewal project to demolish hundreds of flood-prone 
buildings in the area.
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the 
hazard 


mitigation 
planning 
process


Hazard mitigation planning is the 
process of determining how to 
reduce or eliminate the loss of life 
and property damage resulting 
from natural and manmade haz-
ards. As shown in this diagram, the 
hazard mitigation planning process 
consists of four basic phases.


For illustration purposes, this 
diagram portrays a process that 
appears to proceed sequentially. 
However, the mitigation planning 
process is rarely a linear process. It 
is not unusual that ideas developed 
while assessing risks should need 
revision and additional information 
while developing the mitigation 
plan, or that implementing the 
plan may result in new goals or 
additional risk assessment.


foreword
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foreword


The Federal Emergency Management Agency (FEMA) 
has developed a series of mitigation planning “how-to” 
guides for the purpose of assisting Tribes, States, and local 


governments in developing effective hazard mitigation planning 
processes. The material presented in these guides is intended to 
address the needs of both large and small communities with varying 
degrees of technical expertise and financial reserves.


The topic area for this guide is “Integrating Historic Property 
and Cultural Resource Considerations into Hazard Mitigation 
Planning.” 


Other guides that have been developed by FEMA as part of the 
“how-to” series include: 


Getting started with the mitigation planning process, 
including important considerations for how you can 
organize your efforts to develop an effective mitigation 
plan (FEMA 386-1);


Identifying hazards and assessing losses to your 
community, State, or Tribe (FEMA 386-2);


Setting mitigation priorities and goals for your 
community, State, or Tribe and writing the plan (FEMA 
386-3); and


Implementing the mitigation plan, including project 
funding and maintaining a dynamic plan that changes 
to meet new developments (FEMA 386-4).


These four guides are commonly referred to as the “core four” as 
they provide a broad overview of the core elements associated with 
hazard mitigation planning. In addition to these “core four,” FEMA 
has developed a series of supplementary “how-to” guides that are 
to be used in conjunction with the “core four” and address the 
following special topic areas: 


Evaluating potential mitigation actions through the use 
of benefit-cost review (FEMA 386-5);

















mit-i-gate\ 1: to cause to 
become less harsh or hos-
tile; 2: to make less severe 
or painful.


plan-ning\ : the act or pro-
cess of making or carrying out plans; 
specif: the establishment of goals, 
policies and procedures for a social 
or economic unit.
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Incorporating special considerations into hazard 
mitigation planning for historic properties and cultural 
resources, the topic of this how-to guide (FEMA 386-6);


Incorporating mitigation considerations for manmade 
hazards into hazard mitigation planning (FEMA 386-7);


Using multi-jurisdictional approaches to mitigation 
planning (FEMA 386-8); and 


Finding and securing technical and financial resources 
for mitigation planning (FEMA 386-9).


Why should you take the time 
to read these guides?


It is more cost-effective to assess potential effects from a 
disaster and to implement preventative measures than 
to wait for a disaster to strike and then assess actual 
impacts;


State and Federal aid is usually insufficient to cover the 
full extent of physical and economic damages resulting 
from disasters;


A surprising amount of disaster damage can be 
prevented if you understand where and how these 
phenomena occur; and


The impacts of both natural and manmade hazards 
can be reduced; response and recovery rates can be 
increased.


In addition, Tribes, States, and local communities are required 
to have FEMA-approved hazard mitigation plans in place to 
qualify for various FEMA grant programs, including the Hazard 
Mitigation Grant Program (HMGP) and the Pre-Disaster Mitigation 
Competitive Grant Program (PDM-C).  


Who is the audience for 
this how-to guide? 
This guide is designed for all practitioners involved in creating a 
hazard mitigation plan (e.g., planners and emergency managers). 
Why should planners and emergency managers consider historic 
properties and cultural resources? Because after a disaster, these 


























Focus on 
Preparedness
Because of the increas-
ingly devastating effects 


of natural disasters and the growing 
threats of manmade damages associ-
ated with terrorism, emergency per-
sonnel across the United States have 
increased their efforts to better protect 
their communities. This increased em-
phasis on pre-disaster planning and 
preparedness is a direct outgrowth of 
the Disaster Mitigation Act of 2000 (P.L. 
106-390 [DMA 2000]), which amended 
the Robert T. Stafford Relief and Emer-
gency Assistance Act. 


DMA 2000 continues the requirement 
for a State mitigation plan as a condi-
tion of disaster assistance, while new 
language requires that Tribes and local 
jurisdictions now have a plan to be eli-
gible for disaster assistance. Tribes can 
choose to follow the State planning re-
quirements if they wish to be grantees 
for FEMA funding programs or the local 
planning requirements if they wish to 
apply for disaster funds through the 
State as subgrantees. Additionally, the 
new language emphasizes the need 
for Tribal, State, and local jurisdic-
tions to closely coordinate mitigation 
planning and implementation efforts. 
Incentives to assist in the development 
of plans are also provided. 


DMA also emphasizes coordination 
among agencies and public partici-
pation, important components of the 
hazard mitigation planning process. 
To this end, collaboration among 
Federal, Tribal, State, regional, and 
local agencies is critical to reducing 
disaster-related damage to historic 
properties and cultural resources and 
ensuring that communities can not only 
survive, but also thrive.


The integration of historic properties 
and cultural resources into compre-
hensive mitigation planning is critical 
to the spirit and intent of DMA 2000. 
Planning for historic properties and 
cultural resources within existing 
programs and policies can enhance a 
jurisdiction’s ability to understand and 
document its vulnerability to natural 
and manmade hazards.
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resources’ special status as designated landmarks may complicate 
recovery efforts. However, these resources may also be assets that 
can help in creating mitigation plans with multiple community 
benefits. 


This guide will be of value to citizens who love their communities 
and want to protect their historic and cultural assets. The guide 
will outline specific steps for how communities can harness their 
knowledge, talent, and energy to create a secure future for historic 
resources. 


What are the benefits of hazard 
mitigation planning?
The goal of the “how-to” guides is not only to teach the mechanics 
of mitigation planning but also to demonstrate the real-world 
benefits of mitigation planning:


Your community can become more sustainable and 
disaster-resistant through selecting the most appropriate 
mitigation actions, based on the knowledge you gain in 
the hazard identification and risk assessment process;


You will be able to focus your efforts on the hazard areas most 
important to you by determining and setting priorities for 
mitigation planning efforts; and


You can save money by providing a forum for engaging 
in partnerships that could provide technical, financial, 
and/or staff resources in your effort to reduce the 
effects, and hence the costs, of natural and manmade 
hazards.


These guides provide a range of approaches to preparing a hazard 
mitigation plan. While there is no one right planning process, 
there are several elements that are common to all successful 
planning endeavors, such as engaging citizens, developing goals 
and objectives, and monitoring progress. Select the approach that 
works best in your Tribe, State, or community.











The Goals of 
This Guide
This special-topic guide, 
Incorporating Histor ic 


Proper ty and Cultural Resource 
Considerations Into Hazard Mitiga-
tion Planning, will provide information 
and assistance to Tribes, States, and 
local governments on how to integrate 
historic preservation planning con-
siderations into the hazard mitigation 
planning process to protect important 
historic properties and cultural re-
sources from natural and manmade 
hazards. This guide will help your juris-
diction accomplish the following:


Identify and pull together resources 
that enhance the planning team’s 
capability for incorporating historic 
property and cultural resource con-
siderations into the hazard mitiga-
tion plan;


Determine which historic properties 
and cultural resources are likely 
to be damaged in a disaster and 
prioritize those most important for 
protection;


Evaluate potential hazard mitigation 
actions for historic properties and 
cultural resources through the use 
of benefit-cost analysis and other 
decision-making tools; and


Develop and implement a hazard 
mitigation plan that addresses 
historic properties and cultural 
resources.


Because each of the four mitigation 
planning phases is covered compre-
hensively in its own how-to guide, 
references to other publications in 
the series are often used in lieu of full 
explanations of a process or activity. 
Furthermore, this guide is intended as 
a general guidance tool for the broad 
audiences that are likely to comprise 
Tribal, State, and local mitigation plan-
ning teams, including government 
agencies, community interest groups, 
and cultural organizations.



















introduction
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Although a new and evolving concept, the importance 
of integrating historic property and cultural resource 
considerations into mitigation planning has been made 


all too apparent in disasters that have occurred in recent years, 
such as the Northridge earthquake in California, or the Midwest 
floods. The effects of a disaster can be wide-ranging—from human 
casualty to property damage to the disruption of governmental, 
social, and economic activity. Often not considered, however, are 
the potentially devastating effects of disasters on historic properties 
and cultural resources. Historic buildings and structures, artwork, 
monuments, family heirlooms, and historic documents are often 
irreplaceable, and may be lost forever in a disaster if not considered 
in the mitigation planning process. The loss of these resources is 
all the more painful and ironic considering how often residents 
rely on their presence after a disaster, to reinforce connections with 
neighbors and the larger community, and to seek comfort in the 
aftermath of a disaster.


Plan to Protect
Sometimes residents don’t recognize how important their 
historic properties are until they are gone. When disaster 
strikes a community’s historic downtown, the identity and 
economic vitality of the community can be wiped out in a 
single blow. Pierce City, Missouri, offers a poignant example. 
On May 4, 2003, tornadoes tore through Pierce City, a com-
munity of 1,800, destroying approximately 100 homes and 
close to 40 percent of the downtown businesses, including 
historic buildings that were more than a century old. Quotes 
from residents, contained in a newsletter from the Ameri-
can Red Cross, provided some insight into the devastation 
wrought: 


“While most of the town survived, its heart has been 
damaged.”


“Our beautiful little town has been destroyed… Antique 
stores and boutiques occupied most of the downtown 
historic buildings. They have been reduced to piles of 
rubble… The National Guard Armory, where many fled 
to take shelter, collapsed on them.”


“It was the prettiest little town in Missouri, but now it’s 
all gone, all the history, all its character—everything.”


In the wake of a series of tornadoes, many of Pierce 
City, Missouri’s commercial historic buildings were 
heavily damaged.


Photo courtesy of the American Red Cross
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Historic properties and cultural resources are also valuable 
economic assets that increase property values and attract businesses 
and tourists. Far from being at odds with economic development, 
preservation of these assets is often an important catalyst for 
economic development (e.g., historic downtown revitalization 
programs leading to growth in heritage tourism). 


Historic preservation planning allows for the protection of historic 
properties and cultural resources before they are threatened with 
demolition or alteration. Hazard mitigation planning allows for the 
protection of life and property from damage caused by natural and 
manmade hazards. Integrating these two planning processes will 
help to ensure the future growth of safe and sustainable historic 
communities. 


Yesterday’s Architecture, Tomorrow’s Economy 
In Florida, the last three decades have witnessed the 
development of many historic preservation programs that 
have encouraged economic growth. According to Economic 
Impacts of Historic Preservation in Florida (available online 
from the Florida Department of State, Division of Historical 
Resources, Bureau of Historic Preservation (http://www. 
flheritage.com/files/economic_impact.pdf), the economic 
impact of historic preservation is $4.2 billion annually, includ-
ing the following in 2000 alone: 


More than 123,000 jobs were generated in Florida 
from historic preservation activities; 


More than $657 million in State and local taxes were 
generated from spending on historic preservation 
activities with $317 million in income; and


More than $3.7 billion was spent in Florida by tourists 
who visited historic sites. 


In Georgia, according to Profiting from the Past: the 
Economic Impact of Historic Preservation in Georgia, the 
rehabilitation of historic properties from 1992 through 1996 
created 7,550 jobs and $201 million in earnings wages for 
workers and profits for local businesses. “In 1996, tourists 
spent over $453 million on historic-related leisure activities, 
more money than they spent on evening entertainment, 
cultural events, or general sight-seeing activities.” On aver-
age, heritage travelers stay almost two nights longer than 
other travelers.











The following are just a few examples of how his-
toric preservation provides significant economic 
benefit:


In Virginia, according to the Mosby Heritage Area Web site, 
“Statewide reports indicate that every million dollars spent 
rehabilitating historic buildings in Virginia generates 15.6 
construction jobs, 14.2 jobs in other sectors of the economy, 
and $779,800 in household earnings. That means that ev-
ery million dollars spent on restoration in Virginia creates 
3.4 more jobs and adds $53,500 more to local household 
incomes than the same amount spent on new construction.” 
See http://www.mosbyheritagearea.org/Report/renovate.
html. 


In Richmond, property assessments in the Shockoe Slip 
historic district, an old residential neighborhood changing 
over to residential and commercial uses, increased 245% 
between 1980 and 1990, while the rate in the city as a whole 
was just 8.9% (according to The Importance of Historic 
Preservation in Downtown Richmond: Shockoe Ship Area, 
a Case Study, 1991). 


The Virginia Tourism Corporation reports that visitors to 
historic homes stay an average of 3.6 nights and spend 
$497 per trip, while Civil War buffs following a car route tend 
to stay 4.1 nights and spend $547. The average pleasure 
visitor to Virginia stays 2.0 nights and spends an average 
of $249 per trip.
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How do you use this and the 
other how-to guides?
Information from the “core four” guides (i.e., the first four guides 
in the how-to series that cover the four phases of the hazard 
mitigation planning process) has been summarized or adapted as 
it applies to historic properties and cultural resources. This guide, 
therefore, is to be used in conjunction with the core four guides.


The planning process for each community or jurisdiction is unique 
as each area will experience growth and change in a variety of 
ways. As a result, the step-by-step sequence outlined in this guide 
should be tailored to meet the needs of each jurisdiction. It should, 
however, be noted that the process illustrated in this guide is based 
on certain steps associated with successful planning processes. 


Types of Information Found in the How-To Series 


This guide, as well as the other guides in the how-to series, contains 
a wide variety of information, as explained below. 


Key Terminology
Historic Preservation
The process of identifying, evaluating, protecting, 
preserving, and using historic properties “as a 


living part of our community life and development in order 
to give a sense of orientation to the American people” (pre-
amble of the National Historic Preservation Act [NHPA]). 


Historic preservation is a field that allows communities to 
preserve a sense of place, a unique identity, and a link to the 
past. It is an important tool not only for educating residents 
and visitors about the history of a place, but it can also help 
maintain community pride and a sense of belonging. 


The historic preservation movement began as a reaction to 
the destruction of important historic properties. Similarly, the 
emergency management movement began as a reaction to 
the devastating effect of natural disasters. Over time, both 
fields have evolved in a similar manner. Today both move-
ments are more proactive and planning-oriented, and focus 
on prevention.


Historic Property
Any prehistoric or historic district, site, building, structure, 
or object included in, or eligible for inclusion in, the National 
Register of Historic Places (National Register) maintained 


by the Secretary of the Interior. This term includes artifacts, 
records, and remains that are related to and located within 
such properties. The term includes properties of traditional 
religions and cultural importance to an Indian Tribe or Native 
Hawaiian organization and that meet the National Register 
criteria. (Source: 36 CFR Part 800.16 [I][1].)


Cultural Resources
Non-living examples of objects acquired and preserved 
because of their potential value as examples, as refer-
ence material, or as objects of artistic, historic, scientific, 
educational, or social importance, either individually or as 
a collection. 


Cultural resources include “moveable heritage,” such as 
collections of artifacts, statuary, artwork, and important docu-
ments or repositories. Often housed in libraries, museums, 
archives, historical repositories, or historic properties, these 
resources range from three-dimensional examples such as 
sculptures, historic furnishings, family heirlooms, or textiles, 
to two-dimensional examples such as family records, writ-
ten history or memorabilia, old photographs and maps, and 
other archival materials. 
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Evaluate Your Community and Test Your Knowledge


Evaluation tests are included to help you assess your jurisdiction’s 
current planning process. In addition, the questions under “Test 
Your Knowledge” are designed to assess your comprehension and 
understanding of the material covered in the guide. 


Icons


In order to aid the reader, the how-to series has developed a system 
of icons that should be used to interpret information contained in 
the sidebars. Specific icons are the following: 


The “Caution” icon contains important information for avoiding 
common pitfalls that can lead to unsuccessful planning processes. 


The “DMA” icon provides information relating to the hazard 
mitigation planning requirements outlined in the Disaster 
Mitigation Act of 2000 (DMA 2000) regulations.


The “Glossary” icon identifies terms and concepts for which a 
detailed explanation is provided in Appendix A – Glossary.


The “States” icon identifies guidance focused solely on the role 
of the State. Although much of the information will be the same 
for Tribal, State, and local governments, there are different 
requirements under DMA 2000 for Tribal, State, and local hazard 
mitigation plans. If a Tribe chooses to prepare a DMA 2000 State 
plan to be eligible for funding as a grantee, it should pay special 
attention to the States icon. Furthermore, States have additional 
responsibilities to assist local jurisdictions and Tribes in their 
planning efforts.


 


The “Tips” icon includes case studies and helpful hints that can be 
used in the planning process.
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Library


A mitigation planning “Library” has been included in Appendix B. 
The library has a wealth of information, including Web addresses, 
reference sources, and other useful reference materials. All of the 
Web sites and references listed in the how-to guide are included in 
the Library.


Worksheets


Finally, to help track progress, worksheets have been developed to 
accompany activities in the guide. Blank worksheets are included 
in Appendix C – Worksheets. You can duplicate the blank forms in 
Appendix C and use them to organize your work as you implement 
the hazard mitigation planning process.


The remaining sections of this guide cover Phases 1 through 4 of 
the hazard mitigation planning process as they apply to historic 
properties and cultural resources.







phase 1
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Organizing resources to consider historic properties and 
cultural resources in the hazard mitigation planning 
process involves identifying and assembling the necessary 


technical information, funding, staff, and political and public 
support. The process cannot progress—much less succeed—
without the marshaling of these resources.


The three steps discussed in this section to integrate historic 
properties and cultural resources into the hazard mitigation plan 
supplement the guidance provided in FEMA 386-1, Getting Started: 
Building Support for Mitigation Planning. These steps are described 
below: 


Step 1. This step entails assessing the level of awareness 
and support for protecting these assets. This step 
also involves identifying resources for hazard 
mitigation related to historic properties and 
cultural resources. 


Step 2. This step focuses on identifying and recruiting 
historic preservation and cultural resource experts 
to join the planning team, should such expertise 
not already be represented by the core planning 
team members. 


Step 3. This section offers advice and provides useful tips 
on how to effectively engage the public during key 
points in the hazard mitigation planning process. 


At the completion of this phase, you should have a clear sense 
of the community’s level of support for historic preservation. 
In addition, you should have identified available sources of 
information, team members should have been recruited, and a 
public outreach campaign should have been developed. 


organize 
resources
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National Register 
of Historic Places
With the passage of the 
National Historic Preserva-


tion Act (NHPA) in 1966, the National 
Register became the Federal govern-
ment’s official list of historic proper-
ties that have met certain evaluation 
criteria (see Criteria for Evaluation in 
Appendix A – Glossary) and are legally 
recognized as historically significant 
in American history, architecture, 
archeology, engineering, and culture. 
Both Federal and State agencies are 
involved in the maintenance and ex-
pansion of the National Register, which 
is administered by the Secretary of 
the Interior under authority of Section 
101(a)(1)(A) of the NHPA and the Na-
tional Park Service (NPS). Properties 
are usually listed through a process 
managed by State Historic Preserva-
tion Officers (SHPOs) or Tribal Historic 
Preservation Officers (THPOs). Typi-
cally, these properties are at least 50 
years old and demonstrate a degree 
of integrity of historic materials suf-
ficient to convey important historic 
information.


In its broadest sense, the National Reg-
ister is a planning tool that highlights 
the importance of properties worthy of 
preservation due to their local, State, 
Tribal, or national significance. The 
listing currently contains information 
on more than 77,000 formally listed 
properties.


Many types of properties can be con-
sidered historic. These include:


Buildings—including residential, 
commercial, industrial, and agricul-
tural constructs;


Structures—such as dams, bridges, 
canals, tunnels, or bandstands;


Objects—such as signs, monu-
ments, markers, or statuary;


Sites—such as gardens, estate 
grounds, battlefields, landscapes, 
and archeological sites; and


Districts—such as neighborhoods, 
commercial areas, or college cam-
puses. Sometimes a listing is made 
for a grouping of buildings that lack 
individual distinction but together 
have been judged to be significant.

















Step 1. Assess Community Support
Before proceeding with Step 1, it is important for your planning 
team to first develop a broad definition of historic properties and 
cultural resources. As the planning effort includes input from a 
broad cross-section of community members, varying definitions 
for what constitutes a historic property/cultural resource may be 
encountered (see Appendix A – Glossary). Your planning team 
can refine the broad definition as you receive this input. Once 
agreement on the definition has been reached, it should form 
the basis for identifying the properties and resources that will be 
assessed in Phase 2.


As the planning team determines the readiness of the community 
to undertake the hazard mitigation planning process, it is 
important to assess the level of knowledge, support, and resources 
available for carrying out hazard mitigation efforts for historic 
properties and cultural resources. If it is determined that public 
officials and citizens do not consider it important to address 
historic properties and cultural resources in the hazard mitigation 
plan, then activities suggested in Step 1, Task C in FEMA 386-1, 
Getting Started: Building Support for Mitigation Planning should be 
reviewed in an effort to raise awareness and build support for 
overcoming obstacles. 


Assessing Community Awareness of Historic Properties 
and Cultural Resources 


The following questions can be used to determine the level of 
public support and awareness of historic properties and cultural 
resources in the community: 


How much do appointed or elected officials and citizens know 
about historic properties and cultural resources in hazard 
areas?


Do officials and citizens understand that steps can be taken to 
reduce damage to historic properties and cultural resources 
from hazards?


Is there a difference between the perceived risk by the 
community and the actual risk to historic properties and 
cultural resources in the event of a disaster?


Do elected and appointed officials understand how local, 
State, and Federal levels each support the protection of 
historic properties and cultural resources?
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Who in the community will be affected by the 
mitigation actions implemented to protect 
historic properties and cultural resources?


Which members of the community will most 
benefit from mitigation actions? 


Who in the community may resist and why? 


Is there a historic preservation office or 
department in your community? Is there staff 
with historic preservation capabilities with 
whom you can collaborate?


Is there an existing historic preservation plan 
in the community, State, or Tribe?


If there is a comprehensive plan, does 
it contain a historic preservation or 
conservation element?


The following methods can be used to obtain 
answers to these key questions:


Conduct interviews with local officials and 
citizens;


Examine local newspapers;


Participate in community meetings;


Visit local historical societies, museums, and 
architectural review boards; and


Develop and distribute questionnaires/
surveys.


In addition, if a community contains a locally designated historic 
district or one that is listed in the National Register, it is more 
likely than not that many residents will already be conversant with 
preservation issues and appreciate the importance of protecting 
historic properties and cultural resources from disasters. In 
such areas, local historical societies, neighborhood groups, and 
individual advocates may already be promoting the preservation of 
historic properties.



































Significant historic properties sometimes have a simple 
design, such as this typical frontier school house built in 
1910 in South Pass City, Fremont County, Wyoming.


Source: Library of Congress, Prints & Photographs Division, 
HABS, HABS WYO, 7-SOPAC, 19-9 and 19-6


Properties Less 
Than 50 Years Old
While properties in the Na-
tional Register are typically 


50 years old or older, those properties 
that are less than 50 years old will 
qualify if they are integral parts of 
historic districts that do qualify or they 
fall into certain special categories. For 
a description of these categories, see 
National Register Bulletin #15, How to 
Apply the National Register Criteria for 
Evaluation.
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Resources Available for Hazard Mitigation 


Many resources are available for the preservation and protection 
of historic properties and cultural resources. Enlisting the aid of 
the State Historic Preservation Officer (SHPO) or Tribal Historic 
Preservation Officer (THPO) at the start of the hazard mitigation 
planning process will be invaluable for identifying available 
resources, and for determining which agencies or individuals may 
have the capabilities to implement mitigation actions, provide 
funding, etc. The following section focuses on three key sources to 
consult to obtain more information on available resources: SHPO/
THPOs, archivists or collections managers, and planners. 


SHPO/THPOs. Section 106 of NHPA requires the SHPO/
THPO to provide comment and to be consulted with on 
federally funded undertakings—including local actions 
using Federal funds or requiring Federal approval—that may 
affect historic properties listed in, or eligible for listing in, 
the National Register (please see Appendix A – Glossary and 
Appendix B – Library for more information on SHPO/THPO 
responsibilities). SHPOs and THPOs generally maintain lists 
or databases of significant historic properties and cultural 
resources. 


It is important for your team to establish and maintain 
an open line of communication with the SHPO/THPO, 
especially if the planning area includes Tribal lands or areas 
historically associated with Native American groups. SHPO/
THPO office staff may be able to help your team identify 
nearby communities that have faced similar challenges 
in incorporating historic property and cultural resource 
considerations into hazard mitigation plans. 


It is a good idea to contact your SHPO/THPO directly at the 
start of the hazard mitigation planning process. When doing 
so, you should provide a brief description of your planning 
project and any known historic properties in the community. 
Although the SHPO/THPO may respond directly, he or she 
most likely will delegate this task to the staff member most 
familiar with your community’s needs. This staff member will 
be the primary contact throughout the hazard mitigation 
planning process.


Do not be surprised if the SHPO/THPO does not respond 
instantly. Many, if not most, SHPO/THPO offices are 
understaffed and under-budgeted, with many other 





State Historic 
Preservation 
Officer (SHPO)
In cooperation with Fed-


eral agencies, SHPOs are responsible 
for directing and conducting a compre-
hensive statewide survey of historic 
properties and maintaining inventories 
of such properties under Section 
101(b)(3) of the NHPA. These State of-
ficials maintain important information 
on historic properties in inventories 
and in statewide historic preserva-
tion plans, and are required to have 
qualified preservation professionals on 
staff. Federal agencies are directed in 
Section 110 of the NHPA to cooperate 
with SHPOs in establishing programs 
to locate, inventory, and nominate 
historic properties to the National 
Register. A State historic preservation 
office typically will have a designated 
SHPO and a deputy SHPO, and will 
likely have a support staff comprising 
archeologists, historians, planners, ar-
chitects, and archivists. The structure 
of a preservation office differs from 
State to State and Tribe to Tribe.


Tribal Historic 
Preservation 
Officer (THPO) 
A THPO is the Tribal equivalent of 
a State Historic Preservation Of-
ficer. The THPO may assume a role 
parallel to that of State government 
in administering the national historic 
preservation program on Tribal lands. 
Tribes will tailor their programs to ac-
commodate Tribal values and address 
Tribal priorities. The 1992 Amend-
ments to the NHPA recognized the 
Tribes’ growing capabilities in historic 
preservation and the Tribes’ rightful 
place in the national program. Specifi-
cally, the 1992 Amendments provide 
for Tribes, at their request, to assume 
responsibilities for such functions as 
identifying and maintaining inventories 
of culturally significant properties, 
nominating properties to the National 
Register, conducting Section 106 
review of Federal agency projects on 
Tribal lands, and administering educa-
tional programs on the importance of 
preserving historic properties.
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See Appendix A
The Glossary contains 
more information on the 
following major pieces of 


legislation that affect historic preserva-
tion initiatives:


The National Historic Preservation 
Act (NHPA), particularly Section 
106 and


The National Environmental Policy 
Act (NEPA).








communities and projects demanding their attention. It is not 
uncommon to wait one month or longer before receiving a 
response to initial formal inquiries. 


Archivist or collections manager at the local museum. Over 
the past decade, cultural institutions have made great strides 
in developing disaster preparedness plans. These documents 
will assist in understanding the range and scope of cultural 
resource assets in the affected area, and will ensure that the 
initial inventory includes special collections. 


Planners at local or regional planning offices. The local or 
regional planning office is a good source of information on 
historic properties that have been surveyed or designated as 
historic at the local level. If your community is a Certified 
Local Government (CLG), it should be the repository for 
local survey data. Also, historic properties and cultural 
resources may be identified in the preservation element of 
the local comprehensive plan or capital improvement plan. 
Local or regional transportation departments and planning 
associations may also have previously identified historic 








Historic Property 
and Cultural 
Resource Survey
A process by which historic 


properties and cultural resources that 
are potentially significant to the com-
munity are documented. Typically a 
survey involves the collection of docu-
mentary photography and completion 
of survey forms to describe each 
property or resource. This description 
includes its landscape (if a property), 
construction materials, geographic 
location, and potential significance 
(see sample survey on page 2-15 and 
Step 3 in Phase 2 for more details on 
conducting a survey).


Historic Preservation Element 
in Comprehensive Plans
Comprehensive plans provide a framework for regulating the built 
environment. State regulations define the elements that a plan 


must contain. These elements typically include: 


Future land use element;


Housing element;


Economic development element;


Capital improvement element;


Transportation element; and


Conservation element.


The policies in the comprehensive plan are intended to minimize incompatible 
use, avoid urban sprawl, provide for adequate infrastructure facilities, prevent 
damage or disruption to natural resources, and preserve the character of 
the community. These policies and their related goals and objectives provide 
a vision for the community’s future. The conservation element typically en-
compasses the protection of natural resources as well as historic properties 
and cultural resources. This element includes an analysis of the effects of 
future land use on historic properties and cultural resources and policies, 
goals, and objectives for preserving these resources. This element will also 
discuss local mechanisms such as Historic Preservation Commissions that 
designate and protect historic properties and cultural resources under juris-
dictional zoning authority.
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Certified Local Governments
Local governments strengthen their local historic preservation ef-
forts by achieving Certified Local Government (CLG) status from 
the NPS. NPS and State governments, through their SHPOs, pro-


vide technical assistance and small matching grants to these communities. 
In turn, NPS and States gain the benefit of local government partnership in 
the national historic preservation program. Another incentive for participat-
ing in the CLG program is the pool of matching grant funds SHPOs set 
aside to fund CLG historic preservation subgrant projects—at least 10% of 
the State’s annual Historic Preservation Fund (HPF) grant allocation. Grant 
funds are distributed through the HPF grant program, administered by NPS 
and SHPOs. 


Projects eligible for funding and the criteria used to select them are developed 
annually by the SHPO. Funding decisions are made by the State, not NPS. 
Among the kinds of activities funded are the following: architectural, historical, 
and archeological surveys; oral histories; nominations to the National Regis-
ter; staff work for historic preservation commissions; design guidelines and 
preservation plans; public outreach materials such as publications, videos, 
exhibits, and brochures; training for commission members and staff; and 
rehabilitation or restoration of National Register listed properties.


Cultural Resource 
Inventories
Counties (e.g., in Florida) 
sometimes have a county-


wide cultural resources inventory, 
which also resides with the SHPO’s 
office, that may include vulnerability 
determinations and preservation rec-
ommendations. SHPOs may also have 
grant funding available to undertake 
these types of broad surveys. 


properties and cultural resources. If a community has already 
identified priorities for future preservation, hazard mitigation 
planning can be integrated into existing and ongoing 
preservation planning efforts. 


Step 2. Build the Planning Team
Whether you have an established team or are in the process of 
forming one, it is important to assess the team members’ expertise 
and capabilities to address historic properties and cultural resource 
considerations and fill in any gaps. Individuals or agencies to 
consider adding to your planning team include: 


State and regional agencies that plan for historic properties 
and cultural resources, including your SHPO and State 
archivist;


Tribal representatives, including your THPO (as noted 
previously, it is important to identify Tribal nations that may 
have an important historical relationship with your planning 
area);


State, regional, and local historical societies; 


Historic preservation planners knowledgeable about Federal 
and State preservation legislation, local ordinances, and 
possible funding sources; 
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Preservation architects and other professionals who specialize 
in the rehabilitation and restoration of historic structures;


Professional and amateur archeologists and/or archeology 
departments of universities and colleges in your region;


Local museums, libraries, archives, and repositories of 
collections, art, books, and artifacts;


Non-profit historic preservation organizations and historic 
neighborhood organizations;


Businesses and development organizations for historic 
commercial districts and “Main Street” programs; and


Federal government agencies, such as FEMA, the National 
Park Service (NPS), and the National Archives. 




















Preservation 
Task Force
If substantial community 
support and interest is 


shown for protecting local historic 
properties and cultural resources, 
your planning team may wish to es-
tablish a dedicated historic and cultural 
resource preservation task force or 
committee. This task force or commit-
tee would be charged with reporting 
back to the larger hazard mitigation 
planning team.


Including Living Ties to the Past – 
Traditional Cultural Properties
Native American Tribal nations and other ethnic 
or social groups, even from a great distance, 


may feel a strong cultural connection with certain historic 
properties and cultural resources, including what are known 
as Traditional Cultural Properties (TCPs). TCPs are defined 
as historic properties that are eligible for inclusion in the Na-
tional Register because of their association with the cultural 
practices or beliefs of a living community. These practices are 
rooted in that community’s history and are important in main-
taining the continuity of traditional beliefs and practices—in 
essence, the cultural identity of the community. 


Examples of places important to sustaining the traditional 
beliefs of a community might include “vision quest” sites 
important to Tribal groups of the northern plains, or sand 
bars along the Rio Grande River that help maintain cer-
emonial practices of the Sandia Indians. Other examples 
include urban neighborhoods that are the traditional home 
of a particular cultural group. For example, Honolulu’s Chi-
natown embodies the distinctive cultural value of the city’s 
Asian community in its architecture, landscaping, signage, 
and ornamentation.


Some communities may have several different histories 
and collections of historic properties and cultural resources; 
however, not all of these may be formally documented. 
Many social and ethnic groups may lack official published 
histories or historical societies, but nevertheless have a 
strong connection to specific resources. It is therefore im-
portant to make an additional effort to research and identify 
communities with alternative histories and to include these 
communities and their resources in the hazard mitigation 
planning process. 


Mount Shasta, a sacred site to northern California 
Tribes.


Source: NSBO, http://www.byways.org


View of Devil’s Tower, near the Belle Fourche River in 
Wyoming, taken in 1888. This site is sacred to several 
Native American Tribes.


Source: Library of Congress, Prints & Photographs 
Division, LC-DIG-ppmsc-02642
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If these individuals or representatives from the listed agencies 
do not have time to join your team, then establish an ongoing 
dialogue with them throughout the planning process.  


It is important to ensure that the assembled planning team 
includes interested citizens and local experts as well. It may be 
helpful to contact your SHPO for referrals of qualified individuals. 
An equitable and diverse representation on your planning team will 
enhance your planning efforts and help build community support 
for hazard mitigation. 


Use Worksheet #1: Expand the Planning Team to identify others 
to invite to join your planning effort (see Appendix C for a blank 
worksheet).


Step 3. Engage the Public
There are several ways to obtain public input on the protection 
of historic properties and cultural resources during your hazard 
mitigation planning process. Frequently used methods include 
public meetings, questionnaires, and visual definition surveys. 
Public meetings are useful for educating the community on the 
overall hazard mitigation planning process, for identifying historic 
properties and cultural resources, for obtaining input on the 
various hazard mitigation alternatives available for protecting these 
resources, and for keeping the public up to date on the progress of 
your implementation efforts. For these reasons, your team should, 
at a minimum, develop a schedule for holding meetings at certain 
key stages in the hazard mitigation planning process. These key 
stages are: 


At the beginning of the planning process to inform the public 
of your planning efforts and to hear about what historic 
properties and cultural resources are important to the 
community;


At the conclusion of the risk assessment to report on your 
findings;


When developing your goals and discussing alternative 
mitigation actions for your mitigation strategy; and 


As you implement the plan to inform the public of progress 
made to date. 














Public 
Participation
A carefully designed public 
participation process can 


often ensure that critical information 
about certain types of historic proper-
ties and cultural resources reaches the 
project team. For example, in many 
communities across the United States, 
selecting members of the project team 
who are fluent in Spanish is a basic 
but important step that influences the 
success of the information gathering 
process. This is true because many 
cultures place emphasis on teaching 
about the importance of certain types 
of historic properties and cultural 
resources through oral history and 
tradition, rather than relying upon tra-
ditional written source materials. This 
transmission of cultural information 
often occurs through that community’s 
native language, which may not be 
English. Without a critical ear attuned 
to this different mode of communica-
tion, the information gathering process 
may result in an incomplete, narrowly 
drawn picture of the heritage of all 
groups within a given geographic 
area, which in turn diminishes your 
hazard mitigation plan being actively 
embraced and used by the community 
as a whole.
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Dramatic Graphics as a Powerful 
Tool for Public Outreach
Presenting graphic material from past disaster events can help members of 
a community visualize the potential impacts that a modern-day disaster may 
have on its historic properties and cultural resources. 


San Francisco 1906 earthquake and fire, April 18-21.
Source: NOAA/NGDC


Meetings could be held in 
conjunction with open gatherings 
of historical societies and 
historic preservation groups, 
neighborhood and social or 
ethnic organizations, or planning 
advisory groups or municipal 
governments. If residents are 
invited to participate in the 
process early on and to recount 
local history on their terms, 
there is a better chance that 
implementation of the plan will 
succeed. Local input is especially 
important for the valuation of 
local resources; even when a 
local structure is not eligible for 
listing in the National Register, it 
may still be very important to the 
community.


If controversy is expected, it may 
be advisable to hold the public 
meeting at a neutral location, 
such as a church hall, using a 
trained facilitator. For increased 
credibility, all public meetings 
(whether controversial or not) 
should be advertised (consider 
using stakeholders, creating 
posters for display, and contacting 
media sources as options for 
advertising the meetings).


Whose History Is It Anyway?
Deciphering the importance of historic properties and cultural re-
sources can sometimes be a difficult and daunting task, and must 
be approached with caution and sensitivity. Part of this difficulty 


comes from one’s own cultural perspective, or “world view.” Like a tinted 
lens in a pair of glasses, this process can result in seeing people only from 
the point of view of one’s own culture. Commonly called ethnocentrism, this 
misperception can result in a dominant cultural group completely looking 
past what is critically important to another cultural group. For example, in 
the American Southwest, simple memorials such as roadside crosses within 
Hispanic communities may not be perceived by those outside the Hispanic 
community as anything of importance, and certainly nothing worth preserving. 
But these objects, called “descansos” (literally “places of rest”) reflect the 
continuation of a tradition brought to the United States by Spanish colonists 
in the 17th century. Originally erected at places where a funeral procession 
paused to rest on the journey between church and cemetery, these memorials 
have become a symbol of interrupted journeys and deaths as a destination 
along our highways. To Hispanic community members, humble objects such 
as these often serve as tangible links to beliefs, customs, and practices that 
mark the existence of one or more living communities.


For more information, see “Introduction/Dios da y Dios quita” from Descansos: 
An Interrupted Journey, Rudolfo Anaya, Juan Estevan Arellano, and Denise 
Chavez (Del Norte, 1995).
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Other methods for garnering public input on historic properties 
and cultural resources include the use of brief questionnaires and a 
Visual Definition Survey display poster (see example). In the Visual 
Definition Survey, residents “vote” using a multi-voting system 
(described in FEMA 386-3, Developing the Mitigation Plan, pp. 2-26 to 
2-27) on the types and locations of historic properties and cultural 
resources they feel best demonstrate local history and contribute to 
a distinctive sense of place.


Display poster used to solicit input from Milton residents.


Source: Looking to the Future, Alternatives for Reducing Flood-Related 
Damages in Historic Communities, Milton, Pennsylvania, June 2002


An Inclusive 
Planning Process
Without early and frequent 
public participation, your 


hazard mitigation planning effort may 
provoke misunderstandings and objec-
tions from some community members. 
Although public meetings convened by 
your hazard mitigation planning team 
or historic preservation task force 
can provide a forum for public input, 
they may not be enough to bridge the 
gap. Consider other opportunities for 
public input—for example, engaging a 
local interest group in an open-ended 
dialogue, attending open meetings of 
other organizations, or encouraging 
their members to attend an upcoming 
meeting of your hazard mitigation plan-
ning team. For community members 
who are unable to participate because 
of other commitments, outreach in the 
form of short postcards to solicit input, 
or a project Web site or poster board, 
may help them feel included in the 
hazard mitigation planning process.
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A Community Success Story 
The Borough of Milton, Pennsylvania, is a flood-prone community located 
on the Western Branch of the Susquehanna River. The Borough contains a 
large historic district that has endured a long history of repetitive flooding. 
To reduce long-term damage from flooding events, the Borough considered 
acquisition and demolition of some of the district’s oldest structures. Although 
many citizens remembered the devastation brought on by past flooding, 
they also remembered the unfortunate wound inflicted on their community 
by the demolition of over 400 buildings—many of them historic—following 
the 1972 flood. 


To address flooding while adopting a preservationist approach, the Borough 
of Milton worked with concerned citizens, preservation advocates, a regional 
planner, and representatives from the Pennsylvania Emergency Management 
Agency (PEMA) and Pennsylvania Historical and Museum Commission 
(SHPO) on the development of a community-based hazard mitigation plan-
ning process that actively incorporated information about historic properties. 
Working with FEMA, a team of historians, a preservation architect, and a 
hazard mitigation planner, the Borough organized and sponsored a series 
of public meetings to identify and focus on broad, common goals for mitiga-
tion actions that will result in improved protection of the Borough’s historic 
properties. 


More information on Milton’s planning process for historic flood-prone proper-
ties is online at http://www.fema.gov/ehp/milton.shtm.


Summary 
By the end of Phase 1, you should have collected readily available 
information on existing efforts to protect historic properties and 
cultural resources, building your understanding of the level of 
support that exists in your community for protecting these assets. 
You will also have established a balanced planning team comprised 
of members with cultural resources expertise and knowledge of 
the planning area. In addition, you should have identified a variety 
of approaches for engaging the public in the planning process. 
Relationships formed at this stage of the planning process will 
be valuable throughout the creation and implementation of the 
hazard mitigation plan.


In Phase 2, your team will identify hazards that affect local historic 
properties and cultural resources, inventory those properties and 
resources, and create a method for deciding which resources are 
preservation priorities. It will also assess the vulnerability of these 
assets and estimate the associated amount of potential loss. 


This is the end of Phase 1. Before proceeding to Phase 2, please 
take a moment to answer the following questions to determine 
if you have adequately assessed the resources needed to move 


Source: Looking to the Future, Alternatives for 
Reducing Flood-Related Damages in Historic 


Communities, Milton, Pennsylvania, June 2002
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forward with integrating historic property and cultural resource 
considerations into the hazard mitigation plan. These are followed 
by a Review Test that you should use as a learning aid to better 
understand the topics covered in Phase 1.


Evaluate Your Community
What are the obstacles to historic properties and cultural 
resource preservation in your community? How will you 
overcome them?


Are there any gaps in the range of interests and expertise 
represented on your planning team? If so, who will be added 
to your team to fill those gaps?


What additional outreach is needed to inform the public 
about your planning efforts to integrate historic properties 
and cultural resources in your hazard mitigation plan?


Review Test (Select one answer for each question.)


What types of resources may be considered historic?


Buildings such as houses, schools, churches, and factories.


Cemeteries, battlefields, and gardens.


Bridges, dams, and canals.


All of the above.


A State Historic Preservation Officer is:


A State archivist or records manager.


A person designated by the Governor of each State who is 
responsible for carrying out historic preservation programs 
under State and Federal law.


Responsible for protecting historic properties in State 
parks.


All of the above.


A Tribal Historic Preservation Officer is:


Equivalent of a SHPO, but responsible for historic 
properties and cultural resources on Tribal lands.


A resource that can help you develop information 
regarding traditional cultural properties.











1.


a.


b.


c.


d.


2.


a.


b.


c.


d.


3.


a.


b.
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A person who can help you understand the distinctions 
between generally recognized historic properties and 
properties of importance to Native American or Indian 
communities.


All of the above.


Early and active input from the public is needed to:


Gain support for historic preservation and address 
community concerns and misconceptions.


Determine the best time of year to undertake renovations.


Find someone who knows what a SHPO is. 


None of the above.


 (Answers in Appendix D – Answers to Review Tests.)


c.


d.


4.


a.


b.


c.


d.







phase 2
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2
assess 
risks


Overview


In Phase I, you identified, assembled, and organized the 
resources necessary for integrating historic properties and 
cultural resources into the hazard mitigation plan. In Phase 2, 


“Assess Risks,” your team will use these resources to conduct a risk 
assessment of the historic properties and cultural resources located 
in your jurisdiction.  


There are four primary steps associated with conducting risk 
assessments that this Phase of the guide will cover:


Step 1. Identify the hazards that can affect your community.


Step 2. Profile hazards to determine hazard-prone areas and 
magnitude of each hazard.


Step 3. Inventory the historic properties and cultural resources 
vulnerable to those hazards, assess vulnerability of 
these assets, and establish preservation priorities by 
determining which assets are most valuable to the 
community.


Step 4. Estimate the associated amount of potential losses. 


To assist you through Steps 3 and 4, the primary focus of this 
section, the guide includes worksheets filled in with sample 
information.


At the end of Phase 2, your planning team should have a clear 
picture of the historic properties and cultural resources that are 
important to the community; how vulnerable these resources are 
to hazards; and the cost of their loss, replacement, or repair due to 
a hazard event. The end-product of this phase will be a prioritized 
list (or preservation hierarchy) of historic properties and cultural 
resources for protection in the community. 


Risk Assessment
Measuring the potential 
for property damage, eco-
nomic loss, injury, and 


death that may result from both natural 
and manmade hazards. Specifically, it 
involves identifying potential hazards 
and assessing a community’s ability 
to survive them, diminish their impact, 
or avoid them completely. Risk assess-
ment is central to the hazard mitigation 
planning process, and is described 
fully in FEMA 386-2, Understanding 
Your Risks: Identifying Hazards and 
Estimating Losses.
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Steps 1 and 2. Identify 
and Profile Hazards 
Since hazard identification is essential to the mitigation plan, it 
is likely that the planning team has already identified the hazards 
that are likely to affect the jurisdiction and has already developed 
a hazard profile. This information should be used as the starting 
point for accomplishing Steps 3 and 4 of the risk assessment 
process as it relates to historic properties and cultural resources. 
There is no need to repeat Steps 1 and 2, as the goal is to integrate 
cultural resource considerations into the existing hazard mitigation 
planning process. In addition, Steps 1 and 2 are described in FEMA 
386-2, Understanding Your Risks: Identifying Hazards and Estimating 
Losses.


In preparation for Step 3, review the identified hazards that exist 
within the planning area and their profiles.


Step 3. Inventory Historic Property 
and Cultural Resource Assets
In this Step, the historic properties and cultural resources that are 
most likely to be affected by a hazard event will be determined. 
Specifically, your planning team will: 


Develop and map a general inventory of historic property and 
cultural resource assets located in the planning area.


Overlay the map of identified hazards developed in Step 2 of 
the risk assessment process with the general inventory map 
of historic properties and cultural resources in the planning 
area. This will provide the needed data for identifying which 
properties and resources are located in hazard-prone areas. 


Review the map of historic properties and cultural resources 
located in hazard-prone areas and determine the number and 
value of these assets.


Compile property data and characteristics for each resource 
that may be potentially impacted. This can be accomplished 
either by using a geographic information system (GIS) or by 
conducting a survey. Note: this information will be needed 
to accurately estimate potential losses in Step 4 of the risk 
assessment process.














Geographic 
Effects of 
Hazards
Some hazards will affect 


the entire planning area (e.g., winter 
storms, tornadoes, and droughts), 
and others will only affect certain 
geographically determined areas (e.g., 
floodplains, seismic zones, and urban-
wildland interface zones).
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Review the property data and characteristics of each property 
and establish preservation priorities. This information will be 
incorporated into Phase 3 of the hazard mitigation planning 
process.


Before starting Step 3, there are a few considerations to keep 
in mind with regard to assessing the vulnerability of historic 
properties and cultural resources.


1. Characteristics of Historic Properties 
and Cultural Resources


In determining a community’s preservation priorities, an 
assessment should be made of each resource’s vulnerability 
potential. Unfortunately, there is no easy formula for predicting 
how a historic property or cultural resource will perform during 
a disaster. For example, determining which structural systems in 
buildings will be superior is dependent upon a wide variety of 
factors, most particularly, the type of hazard confronted. 


In addition, the age of a structure cannot be considered a 
predominant factor in determining whether a resource will 
perform well in a disaster. It is often assumed that older structural 
systems and materials used in historic buildings will perform far 
worse than recent code-driven construction. This is not always the 
case, as some historic structural systems were designed with far 
greater structural support than necessary. 



Vernacular 
Historic 
Construction 
Methods


Buildings designed without the aid of 
an architect or engineer can some-
times better withstand damage from 
certain types of disasters than modern 
construction techniques. These prop-
erties may actually be able to outper-
form recent construction in certain 
disaster events because their essential 
structural systems may be better able 
to sustain lateral vibrations and pres-
sure than buildings constructed more 
recently. Examples of such traditional 
“over design” include the nineteenth-
century stone or brick masonry bank 
barns commonly found throughout the 
Mid-Atlantic region. Reinforced with 
heavy timber framing, these barns 
typically possess a structural capac-
ity far exceeding their actual use. On 
the other hand, the structure of some 
historic buildings may emphasize flex-
ibility over strength. These buildings 
may be able to withstand the seismic 
force from an earthquake quite well by 
dissipating it throughout a larger area 
of the building. Examples of this type 
of construction are the small-scale 
wood-frame houses built in the San 
Francisco Bay Area during the late 
nineteenth century.


Accounting for 
Peculiar Design 
Advantages and 
Vulnerabilities


You should consult a qualified structural 
engineer or a design professional with 
experience in historic building rehabili-
tation to conduct a detailed evaluation 
of historic properties in your inventory. 
Since financial resources will likely not 
permit a detailed assessment to be 
carried out on each historic property, 
you should focus on conducting your 
inventory first in the most significant 
hazard-prone areas, and then refer to 
your preservation hierarchy (see Task 
B in the next section) for the order in 
which you can complete your inventory 
over time.


Rehabilitation and Alteration
As you read this guide, keep in mind the following clarifications. 
Rehabilitation has one meaning in the preservation planning 
context and another in the context of hazard mitigation planning. 


When design experts talk about rehabilitation, they usually mean taking ac-
tions that help preserve the distinctive character of a historic building while 
allowing for reasonable change to meet new needs. In the hazard mitigation 
context, when mitigation planners mention rehabilitation, they mean retrofit-
ting a structure or taking steps to reduce its vulnerability to hazards (e.g., 
flood-proofing or seismic strengthening). 


Another key word to keep in mind is alteration. Alteration usually has a nega-
tive connotation—when a historic structure or resource is said to be altered, it 
may be taken to mean that the structure has changed to the extent that it no 
longer is considered historic. In hazard mitigation planning, however, altering 
a structure to protect it from a hazard or hazards means doing something 
positive—that is, changing or strengthening a structure to better withstand 
future hazard events while at the same time minimizing the impact these 
changes have on the structure’s historic integrity.
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Similarly, specific types of collections can better withstand the 
direct effects of different disaster types. For example, paper records 
are not affected by vibrations associated with earthquakes, and 
certain types of art collections, such as stone sculptures, are usually 
not damaged by significant flooding. 


Lastly, just because a historic property or cultural resource has 
survived the test of time does not necessarily mean it is hazard-
resistant. On the contrary, a number of factors may make historic 
resources uniquely vulnerable to disaster-related damage. For 
example, historic buildings may have been constructed in locations 
without any forethought of possible future hazard events. These 
include buildings sited in floodplains, or those built along early 
transportation corridors, such as canals. Furthermore, a disaster 
may compound damage already sustained from poor maintenance 
or inappropriate alteration.


2. Threat of Terrorism and Other Manmade Hazards


In recent years, another factor has markedly contributed to the 
unique vulnerability of historic properties and cultural resources—
the threat of terrorism. The high visibility, significance, and public 
accessibility of many historic resources make them attractive targets 
for terrorists. Many resources are symbolic on a local, State, Tribal, 


Cultural Museum Disaster 
Preparedness – No Lack 
of Information!
Over the past decade, concerted efforts by con-


servation professionals have resulted in a wealth of infor-
mation to help cultural museums design effective plans to 
better protect their unique assets. The Heritage Emergency 
National Task Force is one of the oldest efforts of this type. 
This coalition was formed in 1995 to help libraries and 
archives, museums, historical societies, and historic sites 
better protect their collections from natural disasters. The 
Task Force is sponsored by the non-profit Heritage Preserva-
tion, Inc. and FEMA. The organization provides a wealth of 
technical information on disaster response and salvage on 
its Web site: http://www.heritagepreservation.org.


The Central New York Library Resources Council has pre-
pared a publication entitled In the Face of Disaster—Prepar-
ing for Emergencies in Central New York: A Self-Planning 
Manual for Disaster Prevention, Response, and Recovery in 
Libraries, Museums, and Cultural Institutions of Central New 
York State. This document provides step-by-step instructions 
and worksheets to institutions on how to complete a custom-
ized disaster plan and includes three major components: 


prevention, response, and recovery. See the Central New 
York Library Resources Council Web site for more informa-
tion: http://clrc.org. 


One of the nation’s premier art museums, the Getty Museum, 
located in Los Angeles, California, is also extraordinarily 
active in providing information about disaster preparedness 
and response. The Getty Conservation Institute serves the 
conservation community through its support of scientific re-
search, education and training, model field projects, and the 
dissemination of information. In addition to many on-line edu-
cational articles, the Institute publishes useful guides such as 
Building an Emergency Plan. For more information on these 
resources, go to: http://www.getty.edu/conservation.


Other educational institutions provide high-quality informa-
tion on the care and treatment of cultural resources dam-
aged through disasters. For example, a Web site entitled 
“Conservation OnLine” (also known by its acronym CoOL), is 
sponsored by Stanford University. This site provides detailed 
information on the care and treatment of specific materials. It 
also provides hotlinks to other Web sites that contain useful 
case studies, information about disaster plans by type of 
museum or institution, and bibliographic references. See the 
CoOL Web site at http://palimpsest.stanford.edu.
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or national level, with some serving a governmental or other type 
of public function. In evaluating the threat from terrorism, it 
is important to identify why a resource is significant. Properties 
important to a certain social group may be targeted by enemies 
of that group. Moreover, many historic buildings lack the terror-
resistant features included in many of today’s new buildings—
defensible spaces, flame-retardant materials, and blast-resistant 
windows (see FEMA 386-7, Integrating Manmade Hazards into 
Mitigation Planning  for more details on manmade hazards). 


3. Learning From Historic Disasters 
in Local Communities 


It is recommended that your 
planning team research the 
community’s past experience with 
disasters. Beyond providing an 
indication of the community’s 
resiliency and response, such 
a study may reveal how local 
building traditions were adapted 
over time as a result of disaster 
events. From the recent post-
disaster experiences of other 
communities, your team may 
glean valuable information about 
how well historic properties and 
cultural resources withstand a 
disaster, and how they can be 
protected from future disasters. 


Above all, learning from the disaster experiences of local 
communities will help to identify and evaluate hazard mitigation 
alternatives for potential implementation. Historical information 
on local disasters may be found in a variety of sources, including: 


Disaster reports and qualitative financial statistics archived by 
FEMA or a State emergency management agency (SEMA);


Published local and regional histories;


Unpublished historical information, including collections of 
memoirs, diaries, oral histories, and historical photographs; 
and


Newspaper and magazine accounts of the disaster.














Assess Building 
Vulnerability in 
a Multi-Hazard 
Context


The characteristics that enhance per-
formance during one type of hazard 
event may be the very features that 
make it vulnerable to damage from 
another type of hazard event.


See Appendix B
Additional information re-
garding historic building 
construction, performance, 


and treatment standards is provided in 
the Library Appendix of this guide.


Jefferson and Allen Avenues, St. Louis, Missouri, after the tornado, 
May 27, 1896. 


Source: NOAA Photo Library, Historic NWS Collection
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Procedures and Techniques
Task A. Determine the proportion and value of 
historic property and cultural resource assets in 
your community located in hazard-prone areas.


You will use Worksheet #2: Determine Extent and Value of Historic 
Properties (see the example on page 2-7 and blank worksheet in 
Appendix C) for this task to determine the proportion and value of 
historic property and cultural resource assets located within those 
areas, or in the case of community-wide hazards, those that are 
most vulnerable to the identified hazards. Your inventory should 
not only identify properties and resources that merit protection, 
but also demonstrate other factors, including economic value. 
Worksheet #2, which was adapted from Worksheet #3a from FEMA 
386-2, will help your team develop this determination. 


Introduction to Worksheet # 2


To place the value of historic properties in perspective, show what 
percentage of the total structures in the identified hazard area are 
historic. The total number of structures in the hazard area should 
have already been tabulated by the mitigation planning team. The 
number and value of historic properties and cultural resources 
should also be computed as a percentage of the total assets in 
the community. You will be able to compute the percentage of 
historic properties and their value after completing Worksheet #3: 
Inventory Historic Property and Cultural Resource Assets. In the 
example included below, 15% of the historic residential structures 
represents 20% of the total value of the residential stock. See FEMA 
386-2 for more information. 


1. Determine the location of historic property and cultural 
resource assets within hazard-prone areas.


The simplest way to determine which historic and cultural resource 
assets are located in hazard-prone areas is to use GIS. If your team 
has access to GIS, it should overlay the community’s base map onto 
a map of historic properties and cultural resources. This composite 
map should then be overlain onto a map identifying the location 
of hazard-prone areas in the community, such as floodplains. The 
resultant map will reveal which historic properties and cultural 
resources are located in hazard-prone areas, and precisely where 
they are situated, by street and parcel. 


To determine the specific hazard threats posed to each historic 
and cultural resource, your team should repeat the last overlay 
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Worksheet #2 Determine Extent and Value of Historic Properties phase 
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using hazard-specific maps, i.e., 
maps identifying seismic zones, 
flood hazard areas, etc. For some 
hazards, such as hurricanes and 
tornadoes, a GIS layer will not be 
available.  


If your team does not have 
access to GIS, hazard boundaries 
can be hand-drawn on a map 
depicting the location of historic 
properties and cultural resources. 
Your planning team may want 
to take the locations of historic 
properties recorded on tax 
maps or U.S. Geological Survey 
(USGS) quadrangle maps, and 
map them directly onto paper 
copies of floodplain maps, USGS 
earthquake hazard maps, or other 
hazard-related maps. 


Geographic 
Databases and 
Data Sharing
Obtaining or creating GIS-


based information is important because 
it will help your team locate concentra-
tions of historic properties and cultural 
resources, and also better define the 
level of risk faced by your historic 
properties and cultural resources. For 
example, GIS data will show if historic 
properties are located in floodplains, 
in active earthquake zones, etc. In 
addition, other planning initiatives can 
be placed in a GIS, which can help 
your team identify impacts to historic 
properties and cultural resources that 
have occurred over time.


Hurricane and storm surge damage in Galveston, Texas, September 1-10, 
1900. 


Source: NOAA Photo Library, Historic NWS Collection


Creating a Composite Map
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2. Compile a detailed inventory of what historic properties and 
cultural resources can be damaged by a hazard event.


At this point, you will be able to compile a detailed inventory of 
all of the historic properties and cultural resources found within 
each of the identified hazard areas in your community. Run a query 
and sort your results by the characteristics—e.g., age and type of 
construction—listed in Worksheet #3: Inventory Historic Property 
and Cultural Resource Assets. 


Introduction to Worksheet #3 


Your planning team will be using Worksheet #3 throughout the 
remainder of Phase 2 (see the example worksheet on page 2-10 
and blank worksheet in Appendix C). It is designed to help the 
team organize the information it collects on historic properties 
and cultural resources, and can be used to establish preservation 
priorities. Based on Worksheet 3b from FEMA 386-2, Worksheet #3 
has been adapted specifically for use in assessing historic properties 
and cultural resources. 


For each hazard identified in Step 1, your planning team should 
make a photocopy of Worksheet #3 and fill in the name of the 
specific hazard at the top of the sheet (e.g., flood, hurricane, 
and earthquake). As your team progresses through Phase 2, 
information will be supplied to complete the remainder of 
Worksheet #3.


For each hazard identified in Step 1, your team will use the 
information from its inventory to fill in Columns 1–8 of Worksheet 
#3. At a minimum, your team should consider collecting the 
following information on historic properties and cultural resources 
identified in the inventory:


Name and Address/Location of Asset Subject to Hazard;


Date of Construction/Creation;


Type of Property/Type of Resource;


Square Footage;


Structural System;


Primary Material(s) of Property/Primary Materials of 
Resource;


Current Function (for Properties);


Current Condition; and 


1.


2.


3.


4.


5.


6.


7.


8.
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Inventory Historic Property and
Worksheet #3 Cultural Resource Assets (page 1 of 3) phase  


Hazard:  FLOOD                                                   Date:  JANUARY 8, 2007 step 3


Make a copy of a blank worksheet for each hazard of concern. Fill in the name of the hazard and the date. List the 
name and address of vulnerable historic properties and cultural resources in Column 1. For each property/cultural 
resource (row) fill out Columns 2 to 10 to complete the information about the asset. For Columns 11 to 15, use results 
from Worksheet #5 to fill in the applicable columns. For Column 16, use the ranking from Column 7 of Worksheet 
#4. See the Building Data Requirement table below to determine what additional columns to add to this worksheet, 
depending on the hazard. 


Examples of the types of information to fill in for Columns 3, 5, and 6:


Column 3: Type of Property/Resource (include, but not limited to, buildings, structures, objects, 
sites, and districts)


Column 5: Structural System (e.g., concrete, wood frame, and steel)


Column 6: Primary Material(s) of Property/Resource (e.g., brick veneer, concrete, and plaster)


Building Data Requirements by Hazard


Building Characteristics Flood Earthquake Tsunami Tornado
Coastal 
Storm Landslide Wildfire


Building Type/Type of Foundation    


Building Code Design Level/Date 
of Construction


     


Roof Material   


Roof Construction   


Vegetation 


Topography    


Distance from the Hazard Zone     
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Inventory Historic Property and
Worksheet #3 Cultural Resource Assets (page 2 of 3) phase  


Hazard:  FLOOD                                                   Date:  JANUARY 8, 2007 step 3
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assess risks 2
Building Characteristics (for Properties) (Building Type/Type 
of Foundation, Roof Materials, Roof Construction, Vegetation, 
Topography, Distance from the Hazard Zone).


Additional information to collect for your inventory includes:


Tax ID Number; 


Distinguishing Characteristics; and 


Party Responsible for Maintenance.


The first eight items in this list correspond to the first eight 
columns in Worksheet #3. The building characteristics needed for 
the ninth item will depend on the hazard type. See the Building 
Data Requirement table on page 1 of Worksheet #3 for applicable 
data and add the necessary number of columns to the worksheet. 


This information should be entered into a computerized database 
in order to run queries and analyses. A spreadsheet modeled on 
Worksheet #3 can serve the purpose, as this data should eventually 
be imported into, or linked to, a GIS. If limited time is available 
to address all of the historic properties and cultural resources 
contained in your community, consider using representative 
properties for initial planning purposes. 


Conducting a Survey of Historic 
Properties and Cultural Resources


If an existing inventory of historic properties and cultural resources 
is not available, or is inadequate, your team will have to conduct its 
own survey. (This inventory will prove to be an invaluable source of 
information for both the hazard mitigation planning process and 
other planning efforts.)


Although the prospect of conducting a survey of historic properties 
and cultural resources may seem daunting, several resources 
are available to assist you (e.g., you can enlist the aid of a variety 
of individuals, from volunteers and students to professionally 
qualified consultants). Moreover, several public sector professionals 
are available to provide guidance to your team on appropriate 
methodologies, funding sources, etc. Among the most important 
resources to tap into is the Survey Coordinator from the SHPO/
THPO office, as they can assist in determining the focus for such a 
survey. 


Additionally, your team should consult the Hazards Profile 
developed in Step 2 to ascertain the areas that have been identified 
as having a significant hazard threat. These areas should receive 


9.











Survey 
Guidelines
Many local and State plan-
ning and preservation of-


fices have published guidelines on 
how to conduct a survey of historic 
properties. Readily available guide-
lines describe the qualifications and 
experience of individuals who should 
conduct the survey, what kind of pho-
tographic documentation is required, 
and what types of information are 
needed to complete the survey forms. 
One of your most useful sources of 
information for conducting your survey 
will be National Register Bulletin 24, 
Guidelines for Local Surveys: A Basis 
for Preservation Planning, accessible 
at http://www.cr.nps.gov/nr/publica-
tions/bulletins/nrb24.


Saving Time and 
Resources
If you cannot complete 
a comprehensive survey 
of historic properties and 


cultural resources located within the 
planning area, consider what you can 
do with the time available. For example, 
by simply examining old maps, you 
can identify areas where it is highly 
likely historic properties will be found. 
Additionally, taking digital photographs 
of representative historic properties 
and streetscapes may also be useful. 
While these activities won’t yield a 
comprehensive inventory, they will help 
to make a good start.
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high priority for the initial survey effort, with less threatened areas 
to be surveyed in subsequent project phases.


Note that a historic property and cultural resource survey may 
be undertaken for one property or one set of resources, or for 
several thousand. Also note that the process for identifying below 
ground archeological properties will differ from an aboveground 
architectural survey. Surveys undertaken for archeological sites 
often include limited sampling and an examination of historic 
land use patterns. Surveys for cultural resources, such as museum 
collections, will also differ. While the effort and techniques are 
variable, the goal for such surveys is always to document important 
information about these resources.


Information received during the survey will be recorded on 
inventory forms. These forms often vary in design from State 


Rapid Visual 
Screening for 
Seismic Zones 
A tool available to help you 


quickly identify, inventory, and rank 
buildings most at risk from a seismic 
event is called rapid visual screening. 
This methodology uses a form for a 
“sidewalk survey” which the screener 
fills out based on visual observation 
of the building from the exterior, and if 
possible, the interior. The form includes 
space for documenting building iden-
tification information, including its use 
and size, a photograph of the building, 
sketches, and documentation of per-
tinent data related to seismic perfor-
mance, including the development of a 
numeric seismic hazard score. To learn 
more about this methodology, see 
FEMA Publication 154, Rapid Visual 
Screening of Buildings for Potential 
Seismic Hazards: A Handbook. 


Don’t Develop 
Your Mitigation 
Options Without a 
Definitive Survey


Initial or windshield surveys can miss 
historic buildings or potentially historic 
buildings. A very important building 
may be located within an otherwise 
non-important block and lose out as 
a result. Disasters may also yield ad-
ditional information/reveal previously 
hidden materials that were not readily 
visible before (buildings surveyed as 
non-historic could lose a later exterior 
cladding, revealing the original historic 
facade, as happened in the California 
Northridge earthquake in 1994.)


Be Comprehensive
Your plan should also account for historic properties and cultural 
resources that are yet undiscovered. Certain types of historic 
properties—particularly those not yet identified or conserved—are 


also uniquely vulnerable to hazard events. During some hazard events, ar-
cheological resources previously buried or submerged in water may become 
exposed. For example, prehistoric sites along waterways may be unearthed 
by erosion due to flooding. Once-buried wells, privies, cellar holes, graves, 
building foundations, and artifacts may become flooded or exposed during 
a seismic event. A shipwreck might become dislodged or damaged by wave 
action. Archeological resources made of organic materials are especially 
vulnerable if they are located adjacent to waterways prone to flooding. 


Eroded fields in Chilton County, Alabama, April 1937.


Source: Library of Congress, Prints & Photographs Division, 
FSA-OWI Collection, LC-USF34-025394-D DLC
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Field Surveys in Milton, Pennsylvania
The community worked with consultants to survey the historic properties vulnerable to floods. The community 
selected 100 properties to survey in its National Register-listed historic district, using a field survey form devel-
oped for this project. The consultants later input the results of the survey into a database that was linked to a GIS 
program for analysis.


to State. Regardless of whether your team is surveying a few 
properties/resources or is surveying districts containing large 
concentrations of resources, standard information should be 
collected and recorded on the inventory forms.


To make sure you have not missed any important piece of 
information in your survey, consult the various experts you 
identified in Phase 1, Worksheet #1. 


Consider a Variety 
of Features
When surveying historic 
properties, include sec-


ondary buildings, landscape features 
and setting, archeological sites, and 
any art, artifact and antique collec-
tions, etc.


Source: Looking to the Future: 
Alternatives for Reducing 
Flood-related Damages in 
Historic Communities, Milton, 
Pennsylvania, June 2002


Milton
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New Curatorial Facility 
at Timucuan Ecological 
& Historic Preserve 
It is important to remember that some cultural 


resources—such as works of art, books, or historic docu-
ments—may be located in buildings that are not historic. 
For example, four national park units in Northeast Florida 
recently collaborated on construction of a new curatorial 
building to house their museum collections. Timucuan Eco-
logical and Historic Preserve and Fort Caroline National 
Memorial, located in Jacksonville, are jointly managed, as 
are Castillo de San Marcos National Monument and Fort 
Matanzas National Monument, located an hour south in 
St. Augustine.


A unique sharing of resources between the parks made 
the facility possible. Although the Castillo had the money 
to fund its own building, all of its parkland is at or near sea 
level, between the Intercoastal Waterway and the Atlantic 
Ocean. After Hurricane Floyd threatened Northeast Florida 
in 1999, and park staff had to scramble to move the museum 
collection to higher ground, Castillo superintendent Gordie 
Wilson realized that “… we were putting people and collec-
tions at risk on a regular basis.” He looked at other space in 
St. Augustine, but the low elevation of the whole city, as well 
as cost and lease agreements of rental space on a higher 
floor, ruled out that option. Wilson approached Timucuan 
Superintendent Barbara Goodman, knowing that Timucuan 
Preserve contains land above the 100-year floodplain.


The new curatorial facility was designed in 2001, and con-
structed in 2003. The result is a new 3,500-square-foot build-
ing, funded through the Castillo 80% Fee Demo program 
and located near Timucuan headquarters at approximately 
40 feet above sea level. 


The building contains two large rooms to store archives 
and three dimensional objects separately, as well as a 
much needed work area, a research room, and an office. 
The facility is climate- and humidity-controlled and has fire 
suppression and alarm systems. 


Collections consist primarily of archeological objects system-
atically excavated from the parks as well as a large archival 


collection encompassing much of the history of Castillo de 
San Marcos. Historical objects, such as books, household 
goods, and architectural fragments from the Castillo are also 
contained in the collection.


The collections for Timucuan and Fort Caroline were previ-
ously stored in two cramped rooms with limited air condi-
tioning, minimal humidity control, and a security system in 
only one area. The rooms had both exceeded their storage 
capacity and contained no work space. The Castillo and 
Fort Matanzas collections were stored in a stand-alone Bally 
Building at sea level.


Had the new building not been completed by spring 2004, 
park staff from both facilities would have been hurriedly mov-
ing collections prior to the rash of hurricanes that hit Florida 
later in the summer. Instead, the collections were already 
safe and staff could spend time securing other facilities and 
park resources. The four parks’ museum collections are now 
stored according to NPS guidelines and these unique cultural 
resources will no longer be deteriorating in poor environmen-
tal conditions and subject to potential tidal surges.


Timucuan Ecological and Historic Preserve building, 
sited 40 feet above sea level, safely houses museum 
collections of four national parks in Jacksonville, 
Florida.


Photo courtesy of the National Park Service


Finally, remember that a survey without input from community 
members is a survey that lacks legitimacy. Therefore, it is extremely 
important to solicit the input of the public early in the survey 
process. 


Once the survey is completed, the next task is to determine which 
of the identified properties/resources are most important to the 
community, and to set preservation priorities accordingly.
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Sensitivity of Information
Some information on historic properties and cultural resources 
may be so highly sensitive or private that it should not be included 
in the publicly available hazard mitigation plan. Examples include 
specific locations of culturally sensitive archeological sites 


and the value of significant archival collections, museum contents, or 
artifacts. Moreover, you should treat any information you find on the vulner-
ability of critical infrastructure and on security plans and systems as highly 
sensitive. Sensitive information should not be included in the main body of 
the mitigation plan, but rather in an addendum to which access is controlled. 
For guidance on how to protect sensitive information contained within your 
inventory, see Phase 4, Consideration 1: Sensitivity of Information.


Artistic and 
Cultural 
Collections
Consider artistic and cul-


tural collections that are valuable 
assets to your community. Many 
communities have created mitigation 
plans that focus on the uniqueness of 
artistic or cultural collections, and use 
these to achieve economic develop-
ment and tourism goals. In some cases, 
this may represent the entire commu-
nity, such as the Taos Pueblo in Taos, 
New Mexico. In other cases, museums 
that house such collections focus on 
particular types of cultural resources, 
such as the B&O Railroad Museum in 
Baltimore, Maryland. Other institutions 
may highlight significant events in a 
jurisdiction’s history, such as the John-
stown Flood Museum in Johnstown, 
Pennsylvania, or may display a wide 
range of historic records and artifacts 
related to the formation and develop-
ment of a town or region. An excellent 
example of this type of museum is the 
Filson Historical Society in Louisville, 
Kentucky, which is home to an exten-
sive collection of original manuscripts, 
Daniel Boone’s famous “Kill a Barr” 
carving, handmade quilts, Civil War ar-
tifacts, photographs and prints, and the 
most extensive collection of antebellum 
portraiture in Kentucky. 


Storage 
Procedures
Developing appropriate 
storage procedures for 


moveable heritage (e.g., collections of 
artifacts, special collections of a local 
library, school, or college, and written 
histories) will likely be an important 
part of your plan. For example, you 
may wish to relocate significant items 
stored in hazard-prone areas or build-
ings to less hazard-prone areas.


Task B. Establish preservation priorities.


Once the inventory of historic properties and cultural resources 
is complete, your team will be tasked with answering the following 
question: “Which property/resource would the community miss 
most if it were lost?” 


In attempting to answer this question, your team will need to 
determine the value the community places on these historic 
properties and cultural resources. Whereas some communities 
define themselves by skyscrapers, others may identify themselves 
with a particular landscape, neighborhood, or even sculpture. 
These assets are considered to be “preservation priorities.” Not 
only do these icons provide invaluable information about the past, 
but their loss would also provoke a public outcry. In addition to 
providing a “sense of place,” they may also serve as potentially 
valuable economic centers, commercial cornerstones, or important 
pieces of infrastructure. Examples include the retention of 
historic buildings along a river’s edge incorporated into a regional 
“riverwalk” system, or archeological sites in a flood-prone area 
protected and integrated into a neighborhood environmental 
education and discovery center. Thus, preservation of properties 
and resources like these would be conducive to strengthening and 
maintaining a sustainable community—a general goal of the hazard 
mitigation plan. 


In Task B, the goal for your team is to establish a working hierarchy 
of preservation priorities for the community. Once established, 
these preservation priorities (also referred to in this guide as a 
preservation hierarchy) will provide a basis for important planning 
decisions that will be made by the planning team in Phase 3 of 
the hazard mitigation planning process—the part of the process 
when mitigation actions are evaluated. By viewing this hierarchy 
in conjunction with information on hazards, the community can 
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consider ways to reduce disaster-related damage with a view to also 
preserving a community’s character. Given the potential abundance 
of information on historic properties and cultural resources in a 
community, setting preservation priorities is essential. Although 
each resource in your inventory may have an interesting story 
to tell, it is unlikely the community has the immediate ability to 
provide each historic property and cultural resource an equal 
level of attention in the hazard mitigation plan. To establish your 
preservation hierarchy, you will first determine the community 
value of each historic property and cultural resource, then organize 
your results by order of priority.


If you are having trouble creating a preservation hierarchy, 
consider asking for advice for a creative solution from a local 
planner, professional mediator, or a college class studying 
community planning.


Introduction to Worksheet #4 


You will use Worksheet #4: Determine Community Value for 
Historic Property and Cultural Resource Assets (see the example 
on page 2-19 and blank worksheet in Appendix C) to determine 
the level of community value. To arrive at this overall value, your 
team must first rank each asset in the categories listed in Columns 
1–6 of Worksheet #4, which roughly correspond to the variables 
listed above. Then, qualitatively add the results of Columns 1–6 and 
fill in Column 7. Record this total in Column 16 of Worksheet #3. 
Although these two worksheets use rankings of high, medium, or 
low, any range of numbers, colors, symbols, or other signifiers can 
also be used to ascribe value. 


1. Determine community value.


While all of a community’s historic properties and cultural 
resources are important, some do a better job in visually reflecting 
the community’s history, some are more important to the 
local economy, and some are better able to convey important 
information about the past. Moreover, the significance of some 
assets may not be immediately obvious to the outside “expert.” 
What may strike an outsider as an unimpressive artifact or piece 
of property may in fact be highly meaningful to the community. 
Thus, a variety of variables (e.g., economic importance or public 
sentiment) contributes to the overall value each historic property 
and cultural resource in your inventory holds for the community. 


Communicate 
Regularly With 
Your Planning 
Team


Throughout the priority-setting pro-
cess, you must communicate regularly 
with members of your hazard mitiga-
tion planning team. If goals and ob-
jectives whose implementation could 
threaten historic properties or cultural 
resources are advanced, you will want 
to voice your concerns and resolve 
potential conflicts. An example of this 
would be the selection of a structural 
diversion mitigation alternative that 
would result in the demolition of a 
significant number of buildings in a 
designated historic district. Conversely, 
if you find that preservation potentially 
complements other mitigation goals, 
you will also want to make that known. 
An example of this might be the acqui-
sition of land that achieves multiple 
community goals, such as preserv-
ing open space, maintaining natural 
features, and enhancing recreational 
opportunities.
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Determine Community Value for Historic Property
Worksheet #4 and Cultural Resource Assets phase  


Date: JANUARY 16, 2007 step 3
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The structure pictured here is not what 
immediately comes to mind when we 
think of a historic property, yet it has 
great community value. Constructed 
circa 1850, this acorn-shaped gazebo 
is located in downtown Silver Spring, 
Maryland, and is all that remains of the 
estate that gave this city its name. 


Photo by Mark Edwards, URS Group, Inc., 2005


Another unusual structure valued by its community is the Transfer House in De-
catur, Illinois, built in 1895 to serve streetcar riders from the center of a downtown 
intersection. After streetcar service ended in 1936, the Transfer House serviced 
the bus lines. When the square was reduced in 1962 in the name of highway build-
ing, the Transfer House was moved to nearby Central Park. It languished there, 
serving as a shopper’s resting place and, in season, as Santa’s headquarters, 
until 1970. It was then renovated for use of the Downtown Decatur Council as 
offices and public information center.


Top: Vintage postcard illustration of the Transfer House, Decatur, 
Illinois.
Bottom: Renovated Transfer House in Central Park, Decatur, Illinois.


Source: H. George Friedman, Jr.; postcard collection
http://www-faculty.cs.uiuc.edu/~friedman/decatur/Decatur.htm


New Uses for Old Structures
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Due to the profusion of such variables, determining community 
value is not a science; however, it is still possible to approach 
the task in a structured way. Often local jurisdictions and States 
have already developed information that will help you determine 
community value of certain properties and resources. Local 
governments, private non-profit historic preservation organizations, 
and SHPO offices have often developed plans that specify some of 
this information. As part of this task, you should check with your 
local historic preservation planner or SHPO for this information.


As you work with your community in setting preservation priorities, 
you may identify additional variables that factor into what the 
community considers valuable. By understanding how historic 
properties and cultural resources are important in other areas of 


A Great Source of Information – 
State Historic Preservation Plans
As a condition of the receipt of Federal matching funds from NPS, 
SHPO offices are required to develop what are known as State 


historic preservation plans. These plans help guide each State’s approach 
to the identification, evaluation, and protection of historic properties. These 
plans integrate historic preservation into broader planning systems at local, 
regional, and State levels.


Each of these plans has a statewide focus, and usually describes key or-
ganizations that are active in historic preservation in each State. Each plan 
requires broad public involvement to ensure that the vision, issues, and goals 
of each plan are truly representative of a broad cross-section of the State. 
Preservation-relevant information on social, economic, political, legal, and 
environmental conditions, and trends, is an important component of each 
plan. Including information about these conditions is important, and helps 
shape how each State develops its program priorities, and carries out its 
historic preservation activities. Each plan also includes information on a wide 
range of historic properties, and often identifies specific property types that 
will be a special focus of preservation activities. Such plans may also contain 
information on cultural resources, if these resources are of concern to the 
public and professionals across the State.


State historic preservation plans represent broad statements of public policy 
regarding historic preservation. Your hazard mitigation planning team should 
employ these State historic preservation plans as general information guides, 
rather than technical encyclopedias that represent the sum of all knowledge 
regarding historic properties in a given State. Used in conjunction with data 
from State inventories, National Register listings, and historic context data, 
they represent invaluable information sources that should be actively used 
in shaping your hazard mitigation plan.


You should contact your SHPO office directly to obtain the most up-to-date 
version of this document, which is often available via the Internet. The NPS’ 
Historic Preservation Program Planning unit also provides readily accessible 
and updated information on these plans, as well as contact information in 
each State. Information current as of October 2004 is included at: http://www.
cr.nps.gov/hps/pad/stateplans/planlist.htm.


Unique 
Preservation 
Priorities
The values you use to es-


tablish your preservation priorities are 
unique to the community. It is possible 
that your community’s preservation 
values may conflict with those of the 
larger jurisdiction, such as the county 
or State. For example, while your 
community may focus its preservation 
efforts on the oldest historic properties, 
State preservation goals may highlight 
the need to better protect and enhance 
more modern examples of historic 
properties, such as early 20th century 
residential communities. In such cases, 
you do not have to accept the priori-
ties of the larger jurisdiction. Rather, 
you should document in your plan the 
process you followed to determine your 
preservation priorities. In this way, it 
will be clear to the community, county, 
State, or anyone else who reads the 
plan why you are pursuing a given 
course of action.
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your community’s life, you will be able to make a more informed 
choice about how to best protect those historic properties and 
cultural resources. The following list of variables acknowledges 
FEMA’s desire to encourage communities not only to consider 
the historic significance and informational value of an asset, but 
also to take into account other factors when making decisions 
about historic properties and cultural resources, such as economic 
potential. These variables are:


Public Sentiment;


Economic Importance;


Geographic Context of Significance;


Level of Significance; and


Integrity.


The next section will discuss each of these variables in depth. 
Careful consideration of these variables in relation to the resources 
contained in the inventory will help to determine the overall value 
of the community’s historic property and cultural resource assets. 


2. Determine overall community value.


By now, your planning team should have considered and evaluated 
a range of factors to determine the overall community value of the 
historic properties and cultural resources contained in its inventory. 
These would include public sentiment, potential economic 
importance, geographic context level, type of significance, and 
integrity. Taken together, all of these factors will be combined to 
generate an overall community value for each asset. Perhaps your 
community feels that it is appropriate to put more emphasis on one 
category than another; if so, you can consider the use of weighted 
multipliers.


Throughout your assessment of these factors, your planning team 
has been recording on Worksheet #4 the degree to which each 
factor contributes value to each asset within your inventory. To 
determine the overall community value of a specific asset, combine 
all the ranks assigned to that asset across all the factors noted in 
Columns 1–6 of Worksheet #4. This composite rank is your overall 
community value for that asset. You should record the value first in 
Column 7 of Worksheet #4 and then in Column 16 of Worksheet #3. 


With the establishment of your preservation hierarchy, you are 
now ready to revisit the hazards you identified back in Step 1 and 
estimate the losses to the resources prioritized in your preservation 
hierarchy in Step 4.

















Community 
Value of Cultural 
Resources
In developing your preser-


vation priorities or hierarchy, it may not 
be easy to determine the community 
value of cultural resources, such as 
archival collections and other move-
able objects. There are, however, some 
basic questions you can answer to help 
you understand how some cultural 
resources may hold a greater value 
than others. For example, does the 
resource contain information relating 
to the surrounding community? Is it 
highly usable? 


Usability of a cultural resource is one 
key characteristic to consider. Is the 
resource organized or curated in such 
a way that its important information can 
be accessed by the public? If your cul-
tural resource is an archival collection, 
does it have a finding guide? 


In addition, you may wish to evaluate 
how unique your cultural resource is. 
For example, is the information con-
tained in a collection unique or is it 
duplicated in another collection stored 
at another institution or site?
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Variables for Developing Community Value


Disasters and Heritage Tourism
The rain from Tropical Storm Alberto fell for 11 
days. In one day alone, the town of Americus, 
Georgia, was inundated by 21 inches of rain-


fall. The commercial district of the town of Montezuma, 
Georgia, comprising 60 historic buildings, found itself 
covered by 14 feet of water. By the time the 500-year flood 
event ended, President Clinton had declared 78 counties 
in the State eligible for Federal disaster assistance.


Federal officials estimated damage at over $1 billion. 
Agricultural losses alone exceeded $100 million. Approxi-
mately 50,000 people fled their homes. The floods dam-
aged more than 18,000 buildings, and destroyed more 
than 250 historic buildings. Thirty-three people perished. 
These numbers alone, however, do not fully convey the 


Public Sentiment


Your assessment of public sentiment should be 
based on actual input from the public, rather 
than just your intuition. Public input will help 
you identify those resources held in high regard 
by the community (some of which may not 
strike an outsider as particularly impressive), as 
well as those which create less public sentiment, 
yet are still significant in their own right. You 
may have recorded the level of public sentiment 
towards your community’s historic properties 
and cultural resource as you researched in 
Phase 1 what has been done to date to protect 
these assets, and later as you undertook your 
inventory in Step 3 of Phase 2. If your team has 
determined the level of public sentiment for 
an asset in your inventory, that level should be 
entered into Column 4 of Worksheet #4. 


If your team does not know how the community 
feels about certain assets, there are a variety of 
methods that can be used to gather community 
input. Three effective methods are public 
meetings, questionnaires, and visual definition 
surveys. At public meetings, interested 


devastating impact of Tropical Storm Alberto upon the 
State of Georgia and its economic infrastructure.


Although one local newspaper reported that some con-
sidered Montezuma a ghost town that couldn’t come 
back…it did come back. A combination of Federal, State, 
and private non-profit funding was used to rebuild the 
town, which learned that historic preservation can be the 
foundation of economic and physical growth. The effort, in 
turn, brought a new industry—heritage tourism—to Mon-
tezuma, generated new life to the downtown area, and 
helped bring citizens together in a common cause. But if 
the communities wrecked by Tropical Storm Alberto had 
taken action well before the flood, they might have been 
able to reduce damages and losses from the flood.


individuals have an opportunity to express 
their thoughts and reach consensus. In the 
questionnaire, respondents may be requested to 
list significant structures known to them. In the 
visual definition survey, community members 
are asked to place adhesive stickers on a large 
poster board of their community to highlight 
areas they believe to be of high significance. 
Once you obtain the public’s input, enter your 
results in Column 4 of Worksheet #4.


Economic Importance 


Historic properties and cultural resources do 
considerably more than provide a community 
with a unique sense of place. They can also 
provide an important attraction for potential 
residents and tourists. Examples include historic 
buildings used as museums and educational 
centers, as well as larger geographic areas 
such as Pike’s Place Market Historic District, a 
healthy, bustling community of merchants and 
residents in Seattle, Washington. Furthermore, 
neglected historic properties may be eligible 
for tax credits and other incentives for 
proper rehabilitation. Most importantly, these 
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historic properties and cultural resources 
are nonrenewable and cannot be replaced 
or replicated. While potential economic 
importance is not the only reason a historic 
property should be prioritized, it is an 
important consideration in the decision-making 
process. Often local decision-makes are unaware 
of the economic potential of these properties. 
Showing decision-makers how these properties 
can be economic assets will help in ensuring 
that they are considered for preservation and 
enhancement as part of the hazard mitigation 
planning process.


Examining local and regional planning data 
may give you an idea of the potential economic 
importance of the historic properties and 
cultural resources in your inventory. Are some 
of your properties located in a zone targeted 
for redevelopment and future investment? 
Are they already an important anchor of the 
local economy? Answers to these questions will 
help you understand how historic properties 
and cultural resources can contribute to a 
community’s economic future.


designated as such under local historic 
preservation ordinances, State landmarks, 
or the National Register. It is likely, though, 
that many historic properties have not yet 
been evaluated. These properties should not 
automatically be discounted. It is important, 
therefore, to recognize past efforts and indicate 
designation or lack thereof of each asset in the 
inventory in Column 1 of Worksheet #4.  


Evaluating Significance 


Geographic Context of Significance (National, 
Tribal/State, Local). One way of determining 
significance is to evaluate properties or 
resources using a prescribed set of criteria. 
One of the best available sets is the Criteria for 
Evaluation developed by NPS, which is used to 
determine a historic property’s eligibility for 
listing in the National Register. The basis for a 
historic property’s significance rests on one or 
more of the following four factors (additional 
information is provided in Appendix A – 
Glossary):


Events important to broad patterns of our 
history;


Lives of persons important in our past;


Architectural and engineering design and 
construction; and


Information important in prehistory or 
history.


Historic contexts can help your team evaluate 
the significance of properties contained in your 
inventory. Specifically, a historic context is used 
by historians to compare a specific property type 
with other similar historic properties. Historic 
contexts that have been developed over the 
past two decades are usually on file in SHPO 
and THPO offices, and in some cases in local 
historic preservation agencies. 














Economic Importance of 
Historic Properties and 
Cultural Resources
Thought should be given to the role these 


resources play in creating a diversity of housing op-
tions (e.g., converting warehouses into apartment 
lofts) and generating additional benefits to the com-
munity (e.g., serving as a revitalization engine).


Once the economic importance of assets in 
the inventory has been determined, it should 
be entered into Column 5 of Worksheet #4.


Historic Designation


Historic properties and cultural resources 
in a community may already have been 
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As your team creates a list of preservation 
priorities, the process of establishing 
significance must be handled with care and 
diligence. Ultimately, there is no easy litmus test 
for defining significance; some of the challenges 
your team may face are described in the sidebar 
to the right. The careful use of a rigorous 
evaluation process and established criteria 
will help achieve community consensus in this 
important portion of the inventory process. 


Once the geographic context of significance of 
historic properties and cultural resources has 
been determined, the significance level should 
be entered into Column 2 of Worksheet #4 - the 
geographic context level.


Historic Contexts
Documents that specify certain themes, 
geographic areas, and chronological peri-
ods that provide perspective to evaluate a 


historic property’s significance. Historic contexts have 
been developed on a variety of geographic levels or 
scales. The geographic scale selected may relate to 
a pattern of human development, a political subdivi-
sion, or a cultural area. For example, a local historic 
context represents an aspect of the history of a town, 
city, county, cultural area, or region. A State historic 
context allows evaluation of a historic property when 
it represents an aspect of the history of the State as a 
whole. A national context would be employed when a 
historic property represents the history of the United 
States and its territories as a whole. Regardless of the 
scale, the historic context establishes the framework 
through which decisions about the significance of 
related historic properties can be made.


NPS has made extensive information on historic 
contexts available to the public, including informa-
tion on approximately one-third of the 77,000 historic 
places listed in the National Register. As components 
of Multiple Property Submissions (MPS), information 
on groups of properties is available via the Internet. 
For more information, go to http://www.cr.nps.gov/nr/
research/contexts.htm. 


Defining Significance
Not all historic properties and cultural 
resources in your inventory will be equally 
significant or exceptional, however much 


they may appear to be. Properties with more sig-
nificance than others might be those that are easily 
identifiable with historic trends, or that serve as ex-
ceptional examples of an architectural form or style. 
Among this subset of resources, you must still make 
comparisons. For example, although buildings asso-
ciated with important historical figures may already 
have been identified and evaluated, their levels of 
significance may not have been compared.


Significant buildings might not always be large and 
impressive, but may actually be quite modest, such 
as a row of workers’ houses with simple front porches, 
closely set to the street. Although humble-looking, 
they may contain design elements that evoke a 
bygone era. Indeed, certain features may define a 
building’s character and link it with its historical past 
or architectural style—its ornate exterior construction 
materials, its interior room organization, or its place-
ment within a working agricultural landscape. On the 
other hand, other features of the same building may 
contribute little to an understanding of the building’s 
history or overall significance.


Likewise, cultural resources with little value on the 
open market may be priceless to your commu-
nity—for example, diaries or artwork produced by 
early residents, or an original first edition of the local 
newspaper from its inception 150 years ago. Other 
cultural resources may be valuable for their sheer 
rarity—an irreplaceable sculpture collection, a set of 
rare books, or antiques that once belonged to some 
renowned person.


The process of defining significance will take time and 
careful analysis. For example, although an important 
labor leader was born and raised in a certain house in 
your community, it may be the small apartment where 
he formed his labor union that is the more significant 
site. In another example, although a community has 
many streets containing examples of post-World War II 
suburban housing, it may be the street with the largest 
intact collection of the same type of house, with the 
same type of landscape, built by the same developer, 
which has the greater level of significance. Thus, the 
street nicknamed “Ranch House Heaven” would merit 
greater recognition in the evaluation process due to its 
abundance of ranch houses. Because it so thoroughly 
typifies a postwar ranch-house streetscape, it serves 
as an important example of postwar housing. In sum-
mary, training a critical eye on the evaluation process 
will ensure success in your efforts.
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Level of Significance (High, Medium, Low). 
Whereas the geographic context of significance 
helps you understand where a property or 
resource is important, the level of significance 
helps you understand just how important that 
property or resource is. In other words, is the 
resource simply a representative example of a 
particular property type or historic trend, or is it 
an important and exceptional example?


When determining community value, it is 
useful to look at the level of significance of 
a historic property or cultural resource. The 
level of significance will provide you with some 
important information about the character 
and nature of the resource, which may prove 
useful as your team proceeds to define overall 
community value. For the purposes of this 
guide, the level of significance is defined in 
the following manner: High = Exceptional 
property or resource important to maintaining 
the unique character of the community; 
Medium = Important representative example 
which contains some unique details; and Low = 
Important, but other representative examples 
exist in the community. Fill in the level of 
significance in Column 3 of Worksheet #4.


Once you have determined the designation 
(or lack thereof) and level of significance, 
you may wish to consider combining the two 
variables. For example, you might categorize 
historic properties as “National Register Listed-
Local Significance” or “Unevaluated-Regional 
Significance.”


Closely tied to level of significance is the 
integrity of a historic resource, discussed in the 
following section. 


Integrity 


After assessing the geographic context and level 
of significance of the historic properties and 


cultural resources in the inventory, the next step 
is to assess the integrity of those assets. Simply 
put, the integrity of a historic property is how 
well it conveys its significance. Remember that 
integrity focuses on the features of a historic 
property, and is not the same as condition, 
which pertains to appearance. The ability 
of a historic building to “tell its history”—to 
demonstrate historic themes and trends in a 
certain place and time period—heavily depends 
on its integrity. 


The Seven Aspects 
of Integrity
The National Register uses seven aspects 
of integrity to assess the eligibility of a 


historic property. Even if you are not assessing Na-
tional Register eligibility, an understanding of these 
seven aspects of integrity will help guide you through 
determining the overall integrity of a historic prop-
erty. These seven aspects of integrity are location, 
association, setting, materials, design, feeling, and 
workmanship. More information on assessing integrity 
is available from NPS in Chapter Seven of its Bulletin 
#15: How to Apply the Criteria for National Register 
Evaluation, found online at http://www.cr.nps.gov/nr/
publications/bulletins/nrb15/nrb15_7.htm.


Assessing Your 
Conservation Needs
Professional associations such as the 
American Institute for the Conservation of 


Artistic and Historic Works (AIC) maintain an exten-
sive guide of qualified conservators experienced in a 
range of specialties, including books and paper, pho-
tographic materials, objects, paintings, architecture, 
wooden artifacts, and textiles. These conservators 
may be able to assist you in assessing the current 
conservation needs of your cultural resources, and 
may also be able to help you develop a site-specific 
disaster emergency plan for cultural resources. This 
free guide is available directly through AIC as well 
as on its Web site, located at http://aic.stanford.
edu/public/select.html. 
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Renovation or Modification 
May Not Diminish a 
Building’s Integrity


Someday, a recent remodeling or alteration might itself 
be considered historic. Therefore, significant architectural 
features may not always date from the time of original 
construction. For example, the relatively recent addition, 
in 1920, of wood clapboard siding on a remodeled log 
cabin dating back to 1840 does not necessarily diminish 
the building’s physical integrity. The siding in itself may 
be a historic design element and may not diminish the 
integrity of the property as a whole. For more informa-
tion on this topic, see NPS Technical Brief #35, Under-
standing Old Buildings: The Process of Architectural 
Investigation by Travis McDonald, at http://www.cr.nps.
gov/hps/tps/briefs/brief35.htm.


Blythewood has three distinct sections: the 1820s 
main block (center), 1880s shed-roofed addition 
(left), and 1920s Colonial Revival addition 
(right). Prince Georges County, Maryland.


Photo by Craig Tuminaro, URS Group, Inc., 2005


Summarizing 
Survey Results
Communities summarize the results of 
historic property integrity evaluations in 


a variety of ways. For example, the City of Chicago 
recently completed an ambitious project—a citywide 
survey of historic properties. More than 17,000 build-
ings or structures were identified as having at least 
a minimal level of significance. In order to better un-
derstand the significance and integrity of all of these 
properties, the City developed a color-coding system 
in which red properties were significant on a City, 
State, or national level, and orange properties were 
significant on a community or neighborhood level. 
As it turned out, only 300 of the 17,000 properties 
were categorized as “red,” with 9,600 categorized as 
“orange.” The system also assigned categories of 
green, yellow-green, and yellow to represent different 
degrees to which buildings had undergone alterations. 
Finally, “blue” properties were those constructed too 
recently to be considered for evaluation for signifi-
cance, but whose significance may be reevaluated 
as time passes.


When evaluating integrity, it is important to 
document and evaluate all contributing historic 
design features. The removal or replacement 
of important design elements, such as windows 
and siding, may prevent a historic property from 
depicting some of its historic and architectural 
themes. 


This process may also afford your team with an 
opportunity to evaluate the current condition 
of cultural resources, especially in regard to 
their ability to withstand hazard-related damage. 
While some museums and other repositories 
may have already begun this process, there is a 
wealth of information available to assist in this 
effort.


Once you have evaluated the integrity of each 
historic resource in your inventory, you should 
indicate the degree of integrity in Column 6 of 
Worksheet #4.
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This is the end of Step 3 of Phase 2. Following are questions you 
should ask yourself to determine if you have adequately addressed 
preparing your inventory and preservation hierarchy. These are 
followed by a Review Test you should use as a learning aid to 
help you check your understanding of key terms and concepts in 
inventorying assets.


Evaluate Your Community
Is GIS being used for the hazard mitigation plan? Does a GIS 
database already exist for historic properties and cultural 
resources?


If a GIS inventory does not exist, do you have an inventory 
in another format? If so, is it complete and up to date? Who 
manages and updates the inventory?


Have you been able to show on a map—using GIS or by 
hand—which resources lie in areas affected by more than one 
hazard? 


Were you able to evaluate the vulnerabilities to different 
hazards of the historic properties and cultural resources in 
your inventory? If not, where can you find assistance to assess 
vulnerabilities?


Did your preservation priorities conflict with other 
community plans and policies? If so, have you worked out 
these conflicts?


Have you clearly justified your preservation priorities and 
created a record of your evaluations?


Review Test (Select one answer for each question.)


Where can you check to make sure you have all the existing 
data you need on historic properties and cultural resources in 
your community? 


Your local planner.


SHPO/THPO office.


Local and State non-profit historical and cultural 
organizations.


All of the above.




















1.


a.


b.


c.


d.


Not All Historic 
Properties and 
Cultural Resources 
are Created Equal


You should resist the temptation to 
consider every historic property and 
cultural resource as equally impor-
tant in your preservation hierarchy. 
Remember that you are creating a 
preservation hierarchy that will help 
planners prioritize mitigation actions 
in the hazard mitigation planning pro-
cess. As difficult as it may be to con-
sider, some properties and resources 
in the hierarchy will need to be less 
of a priority than others. In the case 
where the area is small, intact, original 
enough, or of high integrity, then every 
historic property and cultural resource 
may rate as equally important. 


Mapping Historic 
Properties 
and Cultural 
Resources


If you have a number of historic proper-
ties and cultural resources, your team 
may wish to create a map to display 
these. This map can be created by 
color-coding the community value as-
signed to each asset on a base map 
or using a GIS (see GIS discussion on 
page 2-8). A glance at the completed 
map will reveal a bell-curve distribu-
tion of community value for resources: 
a few resources of either high or low 
value, and several of average (me-
dium) value. Likewise, you will find this 
same bell-curve distribution among the 
individual factors that comprise com-
munity value (e.g., a few resources of 
very high or low integrity, and many of 
average integrity).


Ultimately, this mapped preservation 
hierarchy will serve as an invaluable 
aid to your planning team as it at-
tempts to prioritize mitigation options 
during the mitigation planning process. 
For example, highly significant areas, 
where preservation is a top priority, 
may be the focus of intensive mitigation 
efforts, whereas less significant areas 
may not require such concentration 
of effort.
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A GIS is useful for:


Providing rules of order for contentious public meetings.


Producing maps that display many types of data that are 
tied to a particular location.


Telling you where you can find more information on 
historic properties and cultural resources.


None of the above.


If a GIS is not available, you should:


Give up. 


Compile your data on a computerized spreadsheet based 
on Worksheet #3.


Plot the location of historic properties and cultural 
resources by hand on a USGS map or a flood map of your 
community.


Undertake the actions described in b and c.


The level of community value for ranking purposes is based 
on:


An exact mathematical formula.


The geographic context of significance only.


The best judgment that the team makes after evaluating an 
array of variables that contribute to community value.


None of the above. 


A property can be considered historic and worthy of 
consideration in the hazard mitigation plan only if it is listed 
in the National Register, a State landmarks list, or a local 
landmarks list.


True.


False.


Which of the following, in your opinion, should rank first 
in the preservation hierarchy? Second? Third? State your 
reasons.


A block of bungalows, some of which have been greatly 
altered, that were designed by a prominent local architect 
and date back to the 1920s.


2.


a.


b.


c.


d.


3.


a.


b.


c.


d.


4.


a.


b.


c.


d.


5.


a.


b.


6.


a.
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A privately owned house that is listed as a local landmark 
and that serves as an outstanding example of the Queen 
Anne style.


The library, which was constructed in 1890, is listed in the 
National Register, contains diaries and photographs of the 
community’s founders, and is an excellent example of the 
Neoclassical architectural style.


None of the above.


(Answers in Appendix D – Answers to Review Tests.)


Step 4. Estimate Losses
Step 4 will address the question “Which historic properties and 
cultural resources would result in the most financial damage to 
the community in the event they were damaged or destroyed?” In 
this step, your team will bring together the information gathered 
in Steps 1–3 to estimate the potential losses to the community’s 
historic properties and cultural resources due to hazard events. 
To do this, your team will need to assess the level of damage as 
a percentage of structural and content replacement value, and 
functional and displacement value. See Worksheet #5: Estimate 
Total Losses for Historic Properties and Cultural Resources (see 
the example on page 2-31 and blank worksheet in Appendix C) for 
this step. 


Before you begin to estimate losses, first check to see if these 
calculations have not already been made as part of the hazard 
mitigation planning effort. If so, you can simply use these estimates, 
making appropriate adjustments for historic values. 


Additionally, you are strongly advised to review FEMA 386-2 before 
delving into Step 4 of Phase 2. The loss estimation tables provided 
in Step 4 of FEMA 386-2 should be used to complete Task A. These 
tables have been adapted from various sources, including Means 
Square Foot Cost publication, Hazards U.S. (HAZUS), and FEMA’s 
Benefit-Cost Analysis module. For more a detailed analysis, refer to 
the source(s) listed for each table. 


In using these tables, you will find that loss estimation tables have 
been developed for floods, earthquakes, and coastal storms, but 
not for tornadoes, landslides, tsunamis, and wildfires. In these 
cases, you can base your loss estimations either on the full value of 
historic properties and cultural resources located within a given 
hazard area or on past community experience with those types of 


b.


c.


d.


Hazards US 
(HAZUS) 
FEMA’s Mitigation Division 
recently released HAZUS-


MH MR1 (HAZUS-Multi-Hazard Ver-
sion 1.1), an updated and revised 
version of HAZUS-MH, a powerful 
risk assessment software program for 
analyzing potential losses from floods, 
hurricane, winds, and earthquakes. 
Included with the new release are an 
updated version of the Building Inven-
tory Tool (BIT), the Inventory Collection 
Survey Tool (InCAST), and the Flood 
Information Tool (FIT). These three 
data input tools have been developed 
to support data collection. InCAST 
helps users collect and manage local 
building data for more refined analyses 
than are possible with the national 
level data sets that come with HAZUS. 
InCAST was released in 2002 with 
expanded capabilities for multi-haz-
ard data collection. BIT allows users 
to import building data and is most 
useful when handling large datasets 
(over 100,000 records), such as tax 
assessor records. FIT helps users 
manipulate flood data into the format 
required by the HAZUS flood model. 


Federal, Tribal, State, and local govern-
ment agencies and the private sector 
can order HAZUS-MH free-of-charge 
from the FEMA Distribution Center. 


Please visit the FEMA Web site for 
more information: http://www.fema.
gov/hazus/.
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Estimate Total Losses for Historic 
Worksheet #5 Properties and Cultural Resources phase  


Hazard:  FLOOD                                                    Date: JANUARY 19, 2007 step 4


Make a copy of this worksheet for each hazard of concern.  Note the date and the hazard at the top of the worksheet. List 
each historic property or cultural resource asset. For each asset (row) calculate the structure, contents, function, and 
displacement losses. Enter each loss and total loss on Worksheet #3, as indicated.


Name/
Description of 
Structure


Structure Loss


Structure 
Replacement 


Value ($) X


Percent 
Damage


(%) =


Loss to 
Structure 


(Worksheet 3, 
Column 11)


HAZARDVILLE OPERA HOUSE $1,000,000 X 30 = $300,000


CARRUTH ARCHIVES $200,000 X 20 = $40,000


DOWNTOWN DISTRICT $3,000,000 X 30 = $900,000


LEHMAN GARDENS N/A X N/A = N/A


X =


X =


Total Loss to Structures $1,240,000


Name/
Description of 
Structure


Loss of Function Cost


Average 
Daily 


Operating 
Budget 


($) X


Functional 
Downtime 
(# of days) =


Total 
Function 
Loss ($) 


(Worksheet 
3, Column 


13)


HAZARDVILLE OPERA 
HOUSE


$1,000 X 30 = $30,000


CARRUTH ARCHIVES $300 X 22 = $6,600


DOWNTOWN DISTRICT $5,000 X 30 = $150,000


LEHMAN GARDENS N/A X N/A = N/A


X =


X =


Total Loss of Function $186,600


Contents Loss


Replacement 
Value of Contents 


(Professionally 
Appraised for 


Historic Contents) X


Percent 
Damage


(%) =


Loss of 
Contents ($) 


(Worksheet 3, 
Column 12)


$500,000 X 30 = $150,000


$250,000 X 20 = $50,000


$750,000 X 30 = $225,000


$200,000 X 10 = $20,000


X =


X =


Total Loss of Contents $445,000


Displacement Cost


Displace-
ment 


Cost per 
Day
($) X


Displace-
ment 
Time =


Total 
Displacement 


Cost ($) 
(Worksheet 3, 
Column 14)


$1,000 X 190 = $190,000


$100 X 126 = $12,600


$7,500 X 190 = $1,425,000


N/A X N/A = N/A


X =


X =


Total Displacement Cost $1,627,600


Structure Loss
+


Content Loss 
+


Function Loss 
+


Displacement 
Cost


(Worksheet 3, 
Column 15)


$670,000


$109,200


$2,700,000


$20,000


$3,499,200


Total Loss 
for Hazard 


Event
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hazards. For example, if your community is vulnerable to wildfires, 
your estimate of loss to a wildfire would be based on the number 
of assets, such as infrastructure, timber, and other community 
resources, that were destroyed in past wildfire events. For further 
explanation on how to use these tables, see FEMA 386-2 page 4-3. 


Task A. Determine the extent of damages.


It is important to remember that potential losses to a historic 
property or cultural resource go beyond the immediate dollar value 
of materials and labor needed for repair. Your total estimate of the 
costs of expected losses will take into account several different types 
of losses, including the following: 


Losses to Historic Properties or Cultural Resources (Column 
11 of Worksheet #3);


Losses to the Contents of the Historic Properties (Column 12 
of Worksheet #3);


Losses to the Use and Function of Historic Properties or 
Cultural Resources (Columns 13 of Worksheet #3); and 


Losses due to Displacement Costs (Column 14 of 
Worksheet #3).


In Task A, you will calculate the expected losses to the structure 
and content, along with the functional loss and displacement cost. 
In Task B you will add these losses together to obtain total loss 
estimates for each asset and for the hazard as a whole.


Worksheet #5 will help guide you through the four types of 
calculations required to estimate losses to structures, contents, 
functional downtime, and displacement. You will make these 
calculations for each hazard identified in Step 1 of this risk 
assessment. 


1. Estimate losses to structure.


Before you can calculate the estimated percent damage to a 
structure, you must first determine the replacement value of the 
resource. As discussed below, arriving at the replacement value 
of historic properties and cultural resources requires careful 
consideration of historic design features.


While several methods exist for determining a fair market value 
for historic properties, especially buildings, no established method 
is available for determining a replacement value for historic 














Loss Estimation 
Tables
A loss estimation table 
projects the losses likely 


to be sustained due to a specific type 
of hazard event (e.g., floods) based 
on observed past damages. Estimated 
losses are provided for different magni-
tudes of the hazard and are expressed 
as a percentage of replacement cost. 


Using Loss 
Estimation Tables
Currently, no standard-
ized loss estimation table 


or damage curve exists for historic 
properties and cultural resources. 
Therefore, the loss estimation tables 
provided in FEMA 386-2 should only 
be used as a broad planning tool for 
estimating losses to historic properties 
and cultural resources. You may wish 
to develop alternative tools for loss 
estimation, or highlight historic prop-
erties slated for detailed loss analysis 
in the future. Moreover, loss estima-
tion tables and standardized damage 
curves represent the cumulative data 
on average loss gathered from many 
thousands of hazard-prone buildings. 
Many of these buildings may not be 
representative of the historic buildings 
in your community. For example, they 
may be of more recent construction 
or of a different construction method. 
Although loss estimation tables and 
standardized damage curves are an 
imperfect tool, they may still be an 
important aid in the hazard mitigation 
decision-making process. 


Estimating 
Seismic Rehab 
Costs
FEMA has two publications 


to aid your team in estimating seismic 
rehabilitation costs. FEMA 156, Typical 
Costs for Seismic Rehabilitation of Ex-
isting Buildings Volume 1 – Summary, 
and FEMA 157, Typical Costs for Seis-
mic Rehabilitation of Buildings Volume 
2 – Supporting Documentation. Both 
publications can be ordered through 
the FEMA Publications Warehouse by 
calling 1-800-480-2520.
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properties. It is a difficult task to place a dollar value on the 
craftsmanship exhibited by many historic properties, particularly 
when the types of materials and skilled labor that went into such 
work are no longer readily available. It is nearly impossible to 
provide an accurate valuation when craftsmanship is truly unique. 
Assigning a replacement value to certain cultural resources, such 
as works of art, original photographs, or documents may be even 
more difficult. 


Despite this challenge, defining a reasonable replacement cost 
allows historic properties and cultural resources to more effectively 
be integrated into the hazard mitigation planning process. 
Replacement values for historic properties and cultural resources 
can vary significantly. For example, methods for treating historic 
properties and cultural resources following a disaster can deviate 
significantly, ranging from standard repair and rehabilitation to a 
more careful (and often more expensive) level of museum-quality 
conservation or restoration. Moreover, the costs of materials 
required for rehabilitation often vary widely from region to region. 


As you develop an idea of the replacement value of your historic 
properties and cultural resources, it is important to remember that 
these resources are non-renewable resources—they cannot truly be 
replaced by duplicates or facsimiles. 


One way to determine replacement values for what are essentially 
irreplaceable resources is to combine standard cost estimating 
techniques used for new construction with approximate costs of 
post-disaster rehabilitation based on the Secretary of the Interior’s 
Standards for Rehabilitation of Historic Structures. These guidelines, as 
well as other guidelines from NPS, will also help in determining 
replacement values for historic properties. Of great assistance will 
be the documentary photographs and field notes you took during 
your survey of the property in Step 3. For appraising cultural 
resources, it may be necessary to work with a professional appraiser 
or experienced conservator. Reviewing insurance policies may 
also help you to estimate their replacement value. More detailed 
methods for replacement valuation are described in the section 
that follows.


Replacement 
Value 
A replacement value repre-
sents the approximate cost 


of the contemporary reconstruction of 
an existing building, structure, or cul-
tural resource. The replacement value 
is used in determining the cost-effec-
tiveness of various hazard mitigation 
alternatives.


Involvement of 
Property Owner 
in Determining 
Replacement 
Value


Owners may also be a valuable source 
of information on the replacement 
value of historic properties and their 
contents. Some institutions or land-
owners, however, may be hesitant to 
reveal the actual value of their proper-
ties. These owners should be assured 
that they can provide planners with the 
dollar values they require for planning 
purposes, but that the amount will be 
classified as sensitive and not included 
in the plan. Additionally, if it makes the 
owners more comfortable, they can 
cite a value range—between $100,000 
and $120,000, for example—instead 
of a precise value, or state the value 
of the contents as a percentage of the 
structure’s value. 


Some institutions may not know the 
value of their artifacts or parts of their 
collections. In these cases, they can 
report the percentage of their holdings 
that are considered unique or irre-
placeable. This figure can still be useful 
in prioritizing mitigation actions. 
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Recommended Methods for Replacement 
Valuation of Historic Properties


How do I determine a 
replacement value of 
a historic property?
Using a common construction costing 


guide, you should:


Determine the appropriate style category to which 
the property belongs by examining the pictures 
provided in the guide. Look for similar design fea-
tures, as well as level of ornament and detail.


Establish a basic square-foot cost based on the 
basic structural system, using extra costs for 
other structural features such as chimneys and 
porches. These extra costs classifications are 
listed in the guide.


Use the local construction cost multipliers provided 
in the guide to find the construction cost multiplier 
appropriate for your community; use this figure to 
calculate your final cost.


For unique property features, consider using ad-
ditional multipliers specific to your community or 
site-specific cost exceptions.











You may notice that some of the new buildings 
in your community resemble certain historic 
structures. This is not surprising, since certain 
popular architectural styles have often been 
revived throughout history. Because many 


contemporary buildings or structures listed 
in the RS Means guide and other similar 
construction costing guides are alike in basic 
external appearance to historic buildings and 
structures, it is relatively easy to place many 
historic properties into different categories of 
construction costs. 


However, due to the high level of architectural 
detail that is often present in historic properties, 
many historic buildings and structures should 
be placed into a higher Means or construction 
guide category indicating a higher level of 
detail or construction quality. In addition, you 
should adjust your estimate to account for 
local construction costs and any unique or site-
specific characteristics. For example, certain 
exceptions and allowances should be made 
for unique decorative features, such as curved 
glass windows, turrets, or detailed cornices. A 
qualified preservation architect, a contractor 
experienced in historic building rehabilitation, 
or other appropriate design or construction 
professionals will be able to assist you in the 
development of site-specific or unique cost 
exceptions and allowances. 


Perhaps your community has some highly 
unusual, one-of-a-kind historic properties and 
cultural resources for which there is no easy 
comparison or cost category. These might 
include places and structures as diverse as a 
sod house, a traditional cultural landscape 
feature, or a unique example of commercial 
roadside sculpture. For these truly unique 
assets, you should make a list of their most 
unusual or unique aspects. For example, a 
property may serve as the venue for an annual 
community cultural gathering, or be an 
exceptional example of architecture that draws 


In estimating losses to a building, you must 
first determine the replacement value of a 
historic property. One recommended method 
for determining the replacement value of 
historic properties is to organize information 
in a standard valuation format using a common 
construction costing guide, such as the one 
published by RS Means. Such costing guides 
place buildings and structures into several 
different quality-based categories of per-square-
foot construction costs, based on such factors as 
height and level of detail and craftsmanship.  
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tourists regionally or nationally. Once you have 
compiled your list of unusual features, examine 
it for those items which have a well-defined 
dollar value. This may include annual costs 
associated with the continual upkeep of unique 
design features. When standard cost estimating 
techniques are inadequate for determining a 
replacement value for a highly unusual historic 
property, you can explore alternative methods 
of replacement valuation. If you do decide to 
pursue other methods, remember to keep a 
written paper record justifying your decisions.


If your community is undertaking a large-scale 
hazard mitigation plan encompassing hundreds 
or even thousands of historic properties, it may 
lack the time, money, or other resources needed 
to develop detailed individualized replacement 
costs, especially those requiring multiple 
cost exceptions for historic design features. 
Although these more detailed estimates provide 
a greater degree of accuracy, your community 
can instead develop a specialized multiplier 
for each historic property that you add to 
the standard estimated replacement value 
for similar standard, modern construction to 
account for locally unique cost considerations. 
This multiplier should be based on the average 
costs of potential post-disaster rehabilitation of 
historic design features found in the Secretary 
of the Interior’s Standards for Rehabilitation. Such 
a multiplier will be useful if many of your 


community’s historic properties have similar or 
typical historic features. 


To formulate this community-specific multiplier, 
you may want to investigate a variety of local or 
regional sources, such as the following:


Insurance claims and post-disaster reports 
for historic properties and cultural 
resources in your community, or for 
similar properties facing similar hazards in 
other communities in your region. 


Local, State, or Federal financial incentive 
programs, that encourage appropriate 
rehabilitation of historic properties (e.g., 
tax credits for rehabilitation). Do the 
figures used by these programs accurately 
reflect the potential costs for post-disaster 
rehabilitation? Could these figures be used 
in support of a multiplier for your project? 


Your SHPO/THPO, as well as local 
professionals experienced with historic 
buildings, may be able to tell you the 
typical features and costs associated with 
rehabilitating local historic properties. 


The needs of your community will determine 
whether you choose to establish a multiplier 
or pursue a more detailed analysis. Should you 
choose the multiplier, community needs will 
also determine the means by which you gather 
cost data to develop the multiplier.











Remember that you probably will not find a perfect match for every 
historic property in your preservation hierarchy. This means that 
replacement value data generated using either a costing guide or 
a multiplier will be approximate, and not exact. The replacement 
cost you assign to an essentially irreplaceable resource is, at best, 
imperfect. If you encounter concerns about replacement valuation, 
you can remind those concerned that many other factors about a 
historic property or cultural resource can influence the decision-
making process. 
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Once you have determined the structural replacement value of 
each historic property and cultural resource (when applicable) in 
your preservation hierarchy, you should multiply it by the percent 
damage expected to occur from a particular hazard event using the 
loss estimates tables in Step 4 of FEMA 386-2. Record that value in 
Column 11 of Worksheet #3.


2. Estimate losses to contents of historic properties and cultural resources.


An additional consideration for estimating losses to historic 
properties is the replacement valuation of their contents. Many 
historic commercial and residential buildings contain items 
similar in value to those found in more contemporary buildings 
and structures. Certain historic properties, however (particularly 
museums, community centers, and historic sites), may contain 
valuable art, antiques, and furnishings, as well as other rare historic 
items. If your inventory does not list these cultural resources 
separately, you should include them in the contents valuation 
for the historic property. For these unique contents, it may be 
necessary to consult an antiques dealer or appraiser to determine 
their value or check existing insurance policies. In addition, 
important cultural resources such as archives or art may be located 
within a building that is not considered historic. 


Once you have determined the replacement value of the contents 
of a historic property, you should multiply it by the percent 
damage expected to occur from a particular hazard event using 
the loss estimates tables in Step 4 of FEMA 386-2. The product 
of this calculation will be the costs expected to be incurred by a 
community due to losses to the contents from that hazard event. 
For example, if the library’s content replacement value equals 
$225,000 and it is expected that 10 percent of its contents would 
be damaged by a 100-year flood, then estimated losses to these 
contents from such a flood would be $22,500.


Once you have estimated the content loss to the historic property 
or cultural resource, you should record that value in Column 12 of 
Worksheet #3.


3. Estimate losses due to functional downtime and displacement time.


To estimate losses due to functional downtime and displacement, 
you are referred to pages 4-4 and 4-5 of FEMA 386-2. Losses due 
to functional downtime are the costs associated with the amount 
of time a historic property is out of business, or the amount of 
revenue from visitors that would be lost if a site were destroyed. 
To determine tourism losses, the loss of revenue is calculated 


Collections and 
Objects Damaged 
by a Disaster
To determine eligibility for 


FEMA funding for stabilization and 
treatment of collections and objects of 
exceptionally significant value after a 
disaster, see FEMA’s Collections and 
Individual Objects Policy at http://www.
fema.gov/rrr/pa/9524_6.shtm.
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from the time the business is closed through the day the business 
resumes operations. As stated before, you can count either loss of 
revenue per day or loss of operating budget per day (based on the 
annual operating budget). To calculate functional downtime losses, 
multiply the average daily operating budget by the number of days 
that the business is closed. 


Displacement costs are associated with the amount of time a 
business or service is displaced from its original location. A 
standard of $1/square foot for rent, $500/month of additional 
costs, and a $500 one-time cost for the initial move can be applied. 
While these are the default values for a residential structure, higher 
costs can be applied as long as the applicant can support higher 
values through receipts or estimates. To derive displacement costs, 
calculate the daily displacement cost and multiply by the number 
of days the business or service would operate in its temporary 
location.


Once you have calculated losses due to functional downtime and 
displacement costs, you should record those values in Columns 13 
and 14, respectively, of Worksheet #3.


Task B. Calculate the total loss for each hazard.


Now that you have completed all the calculations in Worksheet 
#5 for each historic property and cultural resource in your 
preservation hierarchy, sum the dollar value of the calculated losses 
to arrive at the total estimated damage for each hazard event. 
Transfer this information to Column 15 of Worksheet #3.


Summary
With the completion of your calculations in Worksheet #5, you 
should have a good idea of which historic properties and cultural 
resources are subject to the greatest potential damage and which 
hazard event would produce the greatest potential losses. This 
information will aid you in prioritizing your mitigation actions in 
Phase 3.


This is the end of Step 4 of Phase 2. Following are questions you 
should ask yourself to determine if you collected sufficient data to 
carry out your calculations to estimate losses. These are followed by 
a Review Test to help you distinguish among the different types of 
costs involved in estimating losses. 


Functional 
Downtime
The functional downtime is 
the number of days that a 


business would be closed due to dam-
age from a hazard event before it could 
resume in another location.


Displacement Time
Displacement time is the number of 
days a business or service would oper-
ate away from its original location due 
to a hazard event. 


Displacement Cost
Displacement cost is the expense for a 
business or service to be relocated to 
another structure because of a hazard 
event. This cost can include the rent for 
temporary building space per month 
and a one-time cost to set up opera-
tions in the new place.
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Evaluate Your Community 
Were you able to assess the costs of each potential hazard 
event for each resource on your inventory? Where will you 
look for missing information?


Did you determine the replacement value for unique historic 
properties?


Did you remember to estimate the replacement value for 
contents in museums, community centers, or historic sites?


Does your loss estimate include functional downtime and 
displacement costs? 


Review Test (Select one answer for each question.)


Before you can calculate the estimated percent damage to a 
structure you must first determine the ___________ value. 


expected.


replacement.


market.


historic.


To calculate losses due to displacement, multiply the 
displacement cost per day by ___________.


the number of customers who stop by. 


the cost of all the utilities for one month.


the number of days out of business.


one month’s rent.


If you do not have loss estimation tables available it is 
acceptable to use historic data for your loss estimation.


True.


False.


Only if you project the historic data into present value. 


If FEMA gives you approval to do so.














1.


a.


b.


c.


d.


2.


a.


b.


c.


d.


3.


a.


b.


c.


d.
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To determine the value of unique resources such as historic 
artifacts, antiques, or valuable art to calculate the content loss, 
you can:


Consult an antiques appraiser.


Check existing insurance policies.


Both a and b.


None of the above.


Functional loss is:


The cost of not being able to operate your business 
following a disaster.


The measure by which a historic property fails to meet the 
standards of a modern building code.


Damage to a structure caused by a natural or manmade 
disaster.


Both b and c.


Displacement cost is:


The cost of moving your house out of a floodplain.


The cost of putting a structure back on its foundation after 
it has been displaced by a flood.


The cost for a business or service to be relocated to a 
temporary location after its normal location is damaged by 
a natural or manmade disaster.


None of the above.


(Answers in Appendix D – Answers to Review Tests.)


4.


a.


b.


c.


d.


5.


a.


b.


c.


d.


6.


a.


b.


c.


d.







phase 3
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3
develop a 
mitigation 
plan


Overview


In Phase 3 you will identify mitigation actions and 
implementation strategies for protecting your identified historic 
properties and cultural resources. This process consists of four 


major steps:


Step 1. Develop mitigation goals and objectives for your 
preservation hierarchy.


Step 2. Identify, evaluate, and prioritize actions.


Step 3. Prepare an implementation strategy.


Step 4. Document the mitigation planning process completed 
for historic properties and cultural resources.


The steps you will take in Phase 3 for protecting your identified 
historic and cultural resources parallel those for creating 
the hazard mitigation plan to address the other assets in the 
community. For a more detailed review of those steps, please refer 
to FEMA 386-3, Developing the Mitigation Plan: Identifying Mitigation 
Actions and Implementation Strategies. 


Step 1. Develop Mitigation Goals 
and Objectives for Historic 
Properties and Cultural Resources
Before you identify mitigation actions for protecting historic 
properties and cultural resources in your community, your team 
must develop a set of goals and objectives. These will be used as the 
basis for developing appropriate mitigation actions. 
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Procedures and Techniques
Task A. Review and analyze the findings 
from your risk assessment.


1. Review the findings from your risk assessment. 


A review of the findings from your team’s risk assessment (Phase 
2) will help you formulate goals and objectives that address the 
vulnerability of community assets. You should review the findings 
from each step of the risk assessment. For additional information 
on reviewing the findings of your risk assessment, you are referred 
to pages 1-2 through 1-4 of FEMA 386-3.


You should take the following steps to complete your review of the 
risk assessment findings:


Note conditions in the community that contribute to hazard 
effects.


Note the hazard characteristics.


Note which historic properties and cultural resources 
identified in Phase 2 are located in hazard areas. Cross 
reference this with your preservation hierarchy, which you 
developed in Step 3 of Phase 2.


Identify building design and construction vulnerabilities of 
hazard-prone historic properties and cultural resources. Use 
the results from Worksheet #3: Inventory Historic Property 
and Cultural Resource Assets from Phase 2.


Review the community value, the composite map of 
vulnerabilities, and estimated losses to identify the most 
vulnerable areas. Again, turn to your results from Worksheet 
#3, Phase 2.


2. Develop a list of problem statements based on these findings.


Based on your team’s review of the risk assessment, you should next 
develop a list of problem statements for each hazard. By the time 
you are done, you may find that you have a long list of problem 
statements to address. 


Several examples of problem statements are provided below:


The historic lighthouse is threatened by erosion and coastal 
flooding. 


The downtown historic district is threatened by multiple 
hazards, including earthquakes and wind storms. Repetitive 























Goals
General guidelines that 
explain what you want to 
achieve. They are usually 


broad policy statements and represent 
long-term, global visions. The following 
are examples of goal statements:


Our community will develop ways 
to protect significant historic prop-
erties and cultural resources from 
future flood events.


Our community will use historic 
properties as an economic develop-
ment tool for community growth.


Objectives
Define strategies or implementation 
steps for attaining the identified goals. 
Unlike goals, objectives are specific 
and measurable. The following are 
examples of objectives: 


Protect structures in the historic 
downtown area from flood dam-
age.


Rehabilitate houses in a hurricane-
prone residential historic district. 


Mitigation Actions
Specific actions that help you achieve 
your goals and objectives. The fol-
lowing are examples of mitigation 
actions:


Elevate three historic structures 
located in the historic district.


Replace historic windows with 
stronger glass; new window design 
will match historic design.
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hazard-related loss has encouraged disinvestment, and 
current zoning tools do not promote economic growth in the 
neighborhood.


The town’s oral history archives are currently stored in a 
basement, which is prone to flooding and is not safe from fire.


Property owners are not aware of hazard-related threats to 
historic properties.


Task B. Formulate goals.


1. Develop proposed goal statements.


Group your problem statements and see what common theme 
runs through them in order to begin formulating goals. One way 
to formulate your goals is to turn these problem statements into 
positive statements of what you want to do to create a stronger 
community, State, or Tribe. For more information on developing 
goal statements please refer to pages 1-5 and 1-6 of FEMA 386-3. 
Remember that your goal statements should not identify specific 
mitigation actions, but identify the overall improvements you want 
to achieve. Example general goals follow:


Enhance the ability of vulnerable historic properties and 
cultural resources to withstand the impact of hazards while 
maintaining their integrity.


Minimize losses to areas of high economic value, including 
local landmarks in the downtown district.


Encourage and support efforts to identify, evaluate, and 
designate historic properties and cultural resources.


2.  Review existing plans and other policy documents to 
determine if your goals conflict with other plans.


In Phase 1, your team collected existing plans (preservation plans, 
comprehensive plans, zoning and economic development plans, 
transportation plans, etc.) and other policy documents. Review 
these documents to ensure that their priorities do not conflict 
with the ones you have established for your community’s historic 
properties and cultural resources. You do not want to spend time 
and energy on formulating goals, objectives, and mitigation actions 
for protecting your community’s historic properties and cultural 
resources only to discover that they conflict with other community 
plans. This is particularly true for historic properties, which are 
sometimes considered as an afterthought in other planning 
decisions. When you encounter such conflicts you do not have to 

















Individual 
Structures of 
High Significance
If you are focusing on a 


single structure of high significance, 
check to see if it is included in an exist-
ing Historic Structure Report, Cultural 
Landscape Report, or Master Plan 
which outlines preservation priorities. 
Certain cultural resource collections 
may also have existing conservation 
and care plans associated with them.
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abandon a goal or the objectives and mitigation actions that stem 
from them, but you do need to address the conflict to develop 
common goals. Such goals may include protecting private property 
and critical public facilities, avoiding disruptions to the local 
economy, and sustaining local character and identity.


Task C. Determine objectives.


Objectives are more specific and narrower in scope than goals. 
They expand on the goals and provide more detail on the ways to 
accomplish them. Please review page 1-7 of FEMA 386-3 for more 
detail on determining objectives.


The following objectives shape the strategy for implementing 
one of the example goals listed in Task B, “Enhance the ability of 
vulnerable historic properties and cultural resources to withstand 
the impact of hazards while maintaining their integrity.”


Objective 1: Assess appropriate methods to retrofit historic 
properties and protect cultural resources.


Objective 2: Promote the use of existing incentive programs 
such as Federal and State income tax credits and 
preservation easements.


Objective 3: Disseminate best management practices for protecting 
historic properties and cultural resources.


Task D. Gather public input.


Once you have developed your goals and objectives you need to 
share them with the public and gather their input. Input from 
the public is important for shaping and refining your goals and 
objectives, and for reaching community consensus on them. 
Allowing community members to participate in the planning 
process will give them a sense of ownership about the plan that will 
enhance their support for the plan and its implementation. As part 
of this effort, it is recommended that you review pages 1-8 through 
1-10 of FEMA 386-3, which provide additional information on how 
to gather public input at this point in your planning process. 


While many in the community may agree with the proposed 
goals, the planning team may still encounter strong differences of 
opinion among some community members regarding how historic 
properties and cultural resources fit into the hazard mitigation 
plan. Ensuing debates could be emotionally charged. If at this 
point, despite your outreach efforts throughout the planning 
process, community divisions or professional differences between 
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members of the planning team, or among government officials, 
arise over historic properties, cultural resources, and hazard 
mitigation, your team may wish to work with a neutral arbitrator or 
alternative dispute resolution specialist who can objectively describe 
the issues, goals, and objectives of multiple interest groups, and 
help achieve consensus. 


This is the end of Step 1 of Phase 3. You should ask yourself the 
following questions to determine if you have adequately developed 
mitigation goals and objectives for incorporating your historic 
properties and cultural resources into your hazard mitigation 
plan. These are followed by a Review Test that you should use as 
a learning aid to help you become familiar with the concepts of 
hazard mitigation. 


Evaluate Your Community
Have you done a thorough job of evaluating other plans and 
policy documents to identify potential conflicts with your 
preservation goals?


Have you gathered public input to shape and come to 
consensus on goals and objectives for historic properties and 
cultural resources?


Review Test (Select one answer for each question.)


Goals are:


General, broad, long-term visions of what your community 
wants to achieve.


Implementation of strategies or steps that are measurable.


Specific measures, with a specific timeline and budget, to 
fix a specific problem.


All of the above.


Objectives are: 


General, broad, long-term visions of what your community 
wants to achieve.


Implementation of strategies or steps that are measurable.


Specific measures, with a specific timeline and budget, to 
fix a specific problem.


All of the above.








1.


a.


b.


c.


d.


2.


a.


b.


c.


d.
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Actions are: 


General, broad, long-term visions of what your community 
wants to achieve.


Implementation of strategies or steps that are measurable.


Specific measures, with a specific timeline and budget, to 
fix a specific problem.


All of the above.


(Answers in Appendix D – Answers to Review Tests.)


Step 2. Identify, Evaluate, 
and Prioritize Actions 
In Step 2, you will identify, evaluate, and prioritize mitigation 
actions to address the goals and objectives you developed. As part 
of the evaluation process for determining which actions work for 
your community, State, or Tribe, your planning team will assess the 
levels of financial, staffing, and other resources you can devote to 
implementing your identified actions. The process of identifying, 
evaluating, and prioritizing mitigation actions is covered in more 
detail in FEMA 386-3, Step 2, and summarized below as it applies to 
integrating historic property and cultural resources into the hazard 
mitigation plan.


Procedures and Techniques
Task A. Identify alternative mitigation actions.


In Task A, your planning team will identify specific mitigation 
actions to address the goals and objectives that you developed. 
In identifying possible mitigation actions you must evaluate a 
range of mitigation approaches. Such an alternatives analysis is 
necessary to determine the varying impacts and costs associated 
with each action. Additionally, the Federal government mandates 
that such an analysis be performed for projects that entail Federal 
involvement or funding (e.g., National Environmental Policy Act 
analyses). Many States also mandate a similar alternatives analysis 
for State involvement.


For this task you will use Worksheet #6: Identify Alternative 
Mitigation Actions for Historic Properties and Cultural Resources 
(included in Appendix C) and follow the instructions located at 
the end of Task A. You are also referred to Worksheet Job Aid #1: 
Alternative Mitigation Actions by Hazard, found in Appendix C. 


3.


a.


b.


c.


d.


NEPA
One of the most important 
laws to comply with is the 
National Environmental 


Policy Act (NEPA). Signed into law by 
President Nixon in 1969, NEPA estab-
lishes the broad national framework for 
protecting the environment, including 
historic properties. NEPA’s basic policy 
is to ensure that all branches of gov-
ernment give proper consideration to 
the environment prior to undertaking 
any major Federal action that sig-
nificantly affects the environment. The 
NEPA process subsumes the review 
of proposed actions under an array 
of other Federal laws. To achieve im-
proved project streamlining, NEPA and 
NHPA requirements are sometimes 
combined. For more on NEPA and 
NHPA, see Appendix A – Glossary. 
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Worksheet Job Aid #1 will help you evaluate a variety of potential 
hazard mitigation options for historic properties and cultural 
resources.


A number of approaches exist for reducing hazard-related losses 
to historic properties and cultural resources. In some cases, 
one action can protect against multiple hazards; in others, a 
combination of actions may be needed to protect one resource. 
The alternatives you identify should provide some measure of 
structural or physical protection to historic properties and cultural 
resources while maintaining historic integrity and a sense of place. 


The types of mitigation actions chosen will vary from jurisdiction 
to jurisdiction, depending on the types of historic properties 
and cultural resources found, and the ability to implement one 
potential action over another. Generally, mitigation actions for 
historic properties and cultural resources fall into the following five 
categories:


Prevention.


Property and resource protection.


Structural diversions.


Public education and awareness.


Natural resource protection for historic landscape features 
and archeological sites.


See pages 3-8 to 3-22 for an explanation of the five categories of 
mitigation actions you should consider in determining which 
actions work for your community. 


Evaluating Mitigation Actions 
for Cultural Resources
Certain types of cultural resources, such as artwork, archival 
collections, and collections of artifacts, are uniquely vulnerable 
to hazard-related damage. You will want to evaluate a variety of 
mitigation actions to protect these cultural resources and develop 
appropriate storage procedures.


One aspect of cultural resource protection you should take into 
consideration is the impact that mitigation actions applied to 
buildings may have on the cultural resources stored or displayed 
within those buildings. Another important consideration is the 
relationship a resource has with its setting. 


1.


2.


3.


4.


5.


Consider All 
Potential Mitigation 
Actions
You don’t want some good 


ideas not to be considered because of 
concerns over funding. At this point in 
the planning process all ideas should 
be considered and evaluated.
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leaving old ones in place, or making repairs to 
the existing structural system. 


Older buildings that are eligible for listing 
in the National Register, if stripped of their 
original, historic building material, may lose 
their eligibility and the potential historic 
preservation tax credits that go with it. It is 
important to evaluate the replacement and 
replication of design elements alongside 
planning and community goals, including the 
use of your hierarchy or priority list.


Performance Standards 
for Historic Buildings
Many enhanced building codes and per-
formance standards in hazard-prone areas 


were developed for contemporary construction. It is 
important to allow for flexibility in the design of retro-
fits and rehabilitations of historic buildings.


Regulatory Actions. Regulatory actions include 
building codes, zoning and subdivision 
regulations, design and site plan review, 
easements, floodplain buffers, and open space 
requirements. The introduction of regulatory 
measures to prevent the construction of 
buildings in hazard-prone areas can be a useful 
mitigation alternative. 


Regulatory actions can provide your community 
with an opportunity to ensure that future 
growth and development avoid or minimize 
risk of hazard-related damage. It is important, 
however, that your team examine the potential 
impact of regulatory actions on the future of 
existing historic communities. For example, the 
introduction of setbacks in a historic community 
where buildings are typically set close to the 
lot line may result in new construction that 


Mitigation Action Category #1: Prevention


Preventive mitigation actions involve the 
pre-emptive reduction of hazard-related loss 
through specific administrative measures taken 
very early on in the land development process. 


Preventive mitigation actions include 
performance standards and regulatory actions, 
both of which influence the ways in which land 
is developed and buildings are constructed. 
Examples include planning and zoning, 
building codes, capital improvement programs, 
open space preservation, and storm water 
management regulations. 


Performance Standards. Performance standards 
require that buildings and their components 
be durable enough to survive certain levels of 
stress from different hazard events. Ensuring 
compliance with performance standards will 
help reduce the likelihood that design elements 
of historic buildings and other structures 
located in hazard-prone areas will experience 
hazard-related damage. However, without 
careful analysis and creative design, character-
defining features of these structures may be 
unnecessarily sacrificed in an attempt to bring 
them up to an enhanced code or performance 
standard. 


In meeting performance standards, you 
should consider design options that attempt to 
maintain historic design elements while also 
providing enhanced strength and performance. 
For example, sometimes the structural systems 
of a building or structure may be replaced 
with modern materials. At other times, 
though, structural systems are an important, 
character-defining feature that should be 
preserved in place. In these cases, such as with 
a historic bridge, you may want to consider the 
introduction of new structural elements while 







3-9Version 1.0    May 2005 


develop a mitigation plan 3


disrupts the unique sense of place important to 
many historic districts. Additionally, regulatory 
actions that prevent or limit growth in hazard-
prone areas may lead to disinvestment in, and 
even abandonment of, historic areas. This is 
particularly important in communities with 
large concentrations of historic properties in 
the floodplain. 


Thoughtful use of regulatory action can both 
promote economic growth and encourage 
disaster-resistant design. For example, in 
hazard-prone areas, a balanced combination 
of density controls or overlay zones with 
preservation-friendly investment incentives 
can foster economic growth while keeping 
new construction and population growth at 
reasonable levels. Design review and site plan 
review can lead to new construction that is 
both disaster-resistant and adheres to the 
scale, setting, materials, and sense of place of a 
particular historic district. 


National Flood Insurance 
Program (NFIP) and 
Historic Structures


The NFIP provides relief to historic structures by waiving 
new construction and substantial improvement require-
ments of the program. This exclusion from the new con-
struction requirements serves as an added incentive for 
property owners to maintain the historic character of the 
designated structure. 


The NFIP floodplain management requirements contain 
the following two provisions intended to provide relief 
for historic structures located in Special Flood Hazard 
Areas. Communities have the option of using either 
provision for addressing the unique needs of historic 
structures:


In the definition of “substantial improvement” at 44 
CFR 59.1, “alteration to an historic structure does 
not constitute a substantial improvement, provided 
that the alteration will not preclude the structure’s 
continued designation as an historic structure.” The 
same also applies to historic structures that have been 
“substantially damaged.”





State Building Codes for 
Historic Structures
Some States have developed building 
codes that are specific to the rehabilitation 


of historic buildings. You should check to see if your 
State has such a code, or consider using another 
existing code as a springboard for discussion about 
code compliance. 


Representative examples of such codes are the 
State of Maryland’s Building Rehabilitation Code 
(available online at http://www.dnr.state.md.us/
education/growfromhere/lesson15/mdp/smartcode/
smartcode00.htm) and the State of New Jersey’s 
Uniform Construction Code of Rehabilitation 
Subcode. This code (New Jersey Administrative 
Code, Title 5, Chapter 23, Subchapter 6) is available 
online at http://www.state.nj.us/dca/codes/rehab/
index.shtml. Both codes offer alternative codes for 
the repair, renovation, and reuse of buildings that 
otherwise would not have met existing codes without 
a prohibitive amount of investment.


Other codes include alternative methods of perfor-
mance analysis (e.g., the ABK methodology de-
scribed in Appendix A for seismic-prone buildings), 
regional codes (e.g., the State Historical Building 
Code in California) and national codes (e.g., the 
Universal Code for Building Conservation).


The other provision of the NFIP floodplain manage-
ment regulations that provides relief for historic 
structures is 44 CFR 60.6(a). This provision states 
“Variances may be granted for the repair or rehabilita-
tion of historic structures upon a determination that 
the proposed repair or rehabilitation will not preclude 
the structure’s continued designation as a historic 
structure and the variance is the minimum necessary 
to preserve the historic character and design of the 
structure.” 


However, NFIP floodplain management requirements 
could apply to additions to historic structures if they are 
located in a floodway. All structures, including historic 
structures, must comply with the floodway encroach-
ment provisions of Section 60.3(c)(10) and (d)(3) of the 
NFIP regulations. For example, any addition to a historic 
structure that expands the square footage of the struc-
ture beyond its existing footprint must comply with the 
regulatory floodway criteria. Under these regulations, any 
addition to a historic structure that results in a rise of the 
Base Flood Elevation will be prohibited. 
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This category includes basic property 
improvements performed by the owner, 
including retrofitting, elevation, relocation, and 
acquisition. 


Basic Property Improvements. Property owners 
can often undertake a variety of relatively simple 
improvements to reduce hazards facing their 
property. Although these improvements provide 
limited protection from hazard-related damage, 
they have minimal impact on character-defining 
design features and are relatively low in cost. 


Basic property improvements include 
floodproofing, elevating and retrofitting utility 
systems, creating safe rooms, and anchoring 
and relocating furniture and other vulnerable 
contents. For example, heirlooms and other 
cultural resources may be removed from flood-
prone basements and stored in safer locations. 
In turn, flood-prone basements may themselves 
be renovated so that they can be flooded 
without damage to the building or foundation.


Retrofitting. Retrofitting entails the 
replacement or rehabilitation of building 
and structural systems to improve their ability 
to withstand structural forces. Retrofitting 
of historic structures can be highly intrusive 
because of the risk of removing character-


defining design elements, or having them 
obscured with incompatible modern materials. 
It is possible, however, to design retrofitting 
projects in which character-defining features 
are preserved in place and retrofitting measures 
are hidden from view. In addition, reproduction 
of historic facades or design elements using 
modern materials may conform to the Secretary 
of the Interior’s Standards for Rehabilitation and also 
maintain the National Register eligibility of a 
historic building. 


For buildings and structures identified as 
vulnerable to earthquake hazards, structural 
retrofitting may be particularly useful. Seismic 
retrofits include the following actions:


Introduction of sub-foundation dampers 
that can absorb sudden pressure.


Reinforcement of foundation and wall 
connections.


Replacement of older structural elements 
with modern materials. 


Reinforcement of structural connections 
by “sistering” old connections with new 
patches.


Bracing of parapets and anchoring of 
nonstructural elements.

















Many contemporary building codes include 
standards for minimizing damage from hazard 
events. Code sections on retrofitting offer one 
such example. Frequently, these codes are 
intended for contemporary building materials 
and construction techniques, so it is important 
that you allow considerable flexibility in 
applying them to historic buildings. 


You may want to bring together a building 
code official and a design professional to 
discuss possibilities for code compliance. Their 
discussion may yield creative design solutions 
that comply with the basic tenets of the building 
code while retaining character-defining 
historic features. Flexibility and willingness to 
compromise will be key.


Mitigation Action Category #2: 
Property and Resource Protection 
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In areas prone to wind and coastal storm events, 
retrofitting projects should pay particular 
attention to the following:


The strength of roofing joists and 
connections.


The strength of window glass, frames, and 
shutters. For example, shatter-resistant 
glass or storm shutters could be installed.


The construction of the foundation, 
particularly in areas prone to repetitive or 
high-velocity flooding. 


To reduce the threat of damage from fire, 
retrofitting projects should consider the 
following:


Upgrading mechanical and fire-protection 
systems. 


Balancing the need to conform to current 
codes and the preservation of character-

















Seismic Retrofit 
Publications
There are several publications that provide 
information on seismic retrofit, including 


ASCE 31, Seismic Evaluation of Existing Buildings 
and FEMA 356, Prestandard and Commentary for 
the Seismic Rehabilitation of Buildings. Additionally, 
FEMA’s forthcoming publication on seismic retrofits 
provides additional guidance on decision-making 
for seismic-prone historic properties. This guide 
contains information about multiple retrofit design 
options. In addition, this guide contains specific 
information about both baseline and complex tools 
for understanding historic building systems. Factors 
which might trigger the use of more complex evalu-
ation tools include a building with highly significant 
and unique historic design features, unusual geologic 
conditions, or a difference of opinion about the out-
come of baseline evaluation results.


FEMA 312, Homeowner’s Guide to Retrofitting 
and FEMA 348, Protecting Building Utilities from 
Flood Damage are two publications that provide 
specific information on protecting structures from 
flood damage.


defining features. For example, the 
seemingly random placement of modern 
pull-boxes, sprinklers, and sirens may 
disrupt the interior and historic ambience 
of an eighteenth-century house museum. 
Creative input from a preservation 
architect, however, may allow you to 
conceal fire-protection improvements and 
thus retain a historic sense of place inside 
the building. 


To address vulnerability to manmade hazards, 
such as terrorism, the following retrofitting 
measures should be considered:


Access control: Access can be controlled 
by retrofitting certain physical aspects 
of a building, structure, or site, or by 
enhancing security at points of potential 
entry: 


Security measures: Security measures 
include screening visitors and limiting 
or prohibiting access. Although 
limiting public access may reduce the 
significance of certain historic properties 
and cultural resources, use of alternative 
public interpretation programs can still 
allow public involvement. For significant 
public spaces, work with curators and 
building managers to explore ways to 
control rather than prohibit access. 


Site planning and landscape design: 
Although historic landscape features 
often contribute to the character 
of a site, they may not work well for 
controlling access. In these cases, 
you should ask an experienced 
landscape architect to design new site 
elements that restrict ingress while still 
complementing and retaining historic 
landscape features. For specific advice 
on how to design new site features for 
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historic properties, refer to the Secretary 
of the Interior’s Standards.


Architectural and interior space planning: 
Although interior spaces—particularly 
those with a high amount of human 
traffic, such as lobbies—can be 
retrofitted to serve as control points, in 
many historic buildings, these spaces are 
themselves character-defining features. 
To find creative solutions for adding 
architectural design features that control 
access but also preserve important 
features, try consulting an experienced 
preservation architect. 


Blast resistance: In addition to controlling 
access, ensuring a certain level of blast 
resistance may be important in retrofitting 
a historic structure. When recommending 
blast-resistant walls or window systems, 
you should see that their design does not 
conflict with existing character-defining 
exterior elements. Many historic buildings 
are significant because of exterior design 
qualities, while structures such as bridges 
are notable for exposed structural 
elements. 


Lighting improvements: Improved lighting 
may also enhance the security of a historic 











Balancing Historic 
Preservation and the 
Nation’s Security


Shortly after the terrorist attacks of September 11, 
2001, concrete Jersey barriers were placed around 
the famous monuments and buildings of Washington, 
DC, and access to many monuments was restricted or 
prohibited altogether. Although the barriers provided 
immediate security, they were visually incompatible 
with DC’s famous historic architecture. Moreover, 
access restrictions gave the perception that cultural 
sites were off limits. This perception, combined with 
the general perception that the nation’s capital was a 
terrorist target, led to a decline in tourist activity and, 
consequently, tourist revenue.


In an attempt to strike an appropriate balance be-
tween increasing security and retaining the city’s 
unique urban design, the National Capital Planning 
Commission formed an Interagency Task Force, 
whose work resulted in Designing for Security in the 
Nation’s Capital (October 2001), which grew into The 
National Capital Urban Design and Security Plan 
(October 2002). The Plan provides specific guidance 
for design improvements that enhance the city’s 
traditional open, pedestrian environment while still 
providing enhanced security. For example, the Plan 
calls for the use of hardened benches, landscaping 
elements such as vegetation, discrete bollards, and 
concrete planters to serve as security features for 
Federal facilities, monuments, and museums. While 
these improvements are clearly contemporary, they 
use forms and materials that are compatible with their 
nineteenth and early twentieth century monumental 
settings. The urban design features recommended 
by the Plan not only enhance protection and secu-
rity, but also fit the city’s traditional sense of place. 
The Plan is available on line at http://www.ncpc.
gov/publications_press/publications.html.


Integrating Modern Materials into Historic Structures
When recommending retrofitting as a mitigation action, 
you should ensure that new designs and new materials 
not obscure existing significant historic features, and 
retrofitting should reference important historic design 
elements. New hazard mitigation measures for historic 
properties can provide an opportunity to enhance your 
community’s architecture while highlighting the past. 
More information about the appropriate design of addi-
tions to historic properties is available from your SHPO 
and NPS at http://www2.cr.nps.gov/tps/standguide/re-
hab/rehab_newadd.htm.


Working with a highly experienced preser-
vation architect, you can develop structural 
interventions that do not obscure historic 


design elements of a historic structure, but rather intro-
duce modern and aesthetically rich elements that help to 
protect the property. For example, during a mechanical 
renovation of the Library of Congress in Washington, 
DC, new fire protection systems were integrated into 
the existing historic design. Sprinklers were placed in 
the middle of decorative floral rosettes. This illustrates 
how modern elements can be successfully integrated 
into historic fabric.
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property or cultural resource. Before 
altering the lighting in and around a 
historic resource, however, you must 
consider the potential impact that interior 
and exterior lighting systems may have 
on historic elements. In highly significant 
interior spaces, lower lighting may be an 
important historic feature.


A Local Success Story in South Carolina 


Elevation. One of the most common methods 
of protecting flood-prone buildings, elevation 
involves raising a building so that its lowest 
floor is above the Base Flood Elevation (BFE), 
or the 100-year flood zone. Where less intrusive 
elevation is desired, historic buildings can be 
elevated to below the BFE while integrating 
other property protection measures to reduce 
vulnerability to hazard-related damage. 


113 Calhoun Street is a 125-year-old, three-story house 
that stands in the heart of the downtown historic district 
of Charleston, South Carolina. Charleston, vulnerable to 
damage from multiple hazards (including coastal storms, 
earthquakes, and flooding), has one of the nation’s 
oldest local historic district ordinances. Built between 
1875 and 1880, the house is an example of the regional 
“single house” style. Already abandoned for several 


113 Calhoun at inception of project. 113 Calhoun today.
Photos courtesy of 113 Calhoun Street Foundation


years by the time Hurricane Hugo struck in 1989, 113 
Calhoun Street was in serious danger of collapse by 
1997. Instead of demolishing the building, though, the 
City of Charleston donated it to the 113 Calhoun Street 
Foundation, a non-profit partnership formed between 
the South Carolina Sea Grant Consortium, Clemson 
University, and the City. 
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Using creative design solutions the 113 Calhoun Street 
Foundation transformed the derelict building into an 
educational center demonstrating low-impact, sustain-
able-living design concepts. Primary funding for the initial 
construction was provided by FEMA, while additional 
support, including the donation of products and services, 
came from the private sector. 


It was determined that an elevation above the BFE would 
not have been appropriate for 113 Calhoun Street. Such 
an elevation would have raised the building more than 5 
feet, which would not have been in keeping with the sur-
rounding streetscape and character of the historic district. 
Instead, the organization elevated the house only one 
foot, undertaking a variety of other types of interior and 
exterior improvements to protect against hazards. 


Even though it was elevated below the BFE, the house 
is still protected from minor flooding events and suffers 
less damage in major flooding events. Improvements to 
the house included the following:


Placing HVAC ductwork at ceiling level and returns 
above the BFE.


Placing electrical, telephone, and computer outlets 
above the BFE, with no splices or connections below 
the BFE.


Installing interior decorative wainscoting to the BFE. 
This wainscoting consisted of water-resistant material, 
and could be removed to dry after a flood event.


Designing interior structural elements so that a “con-
tinuous load path” was created that minimized weak 
links in the building’s structural system. 


Tying hurricane clips on the roof to metal connectors 
that ran down three floors and were bolted to the con-
crete foundation. The structural improvements did not 
compromise any exterior or interior historic features. 

















Installing traditional wood colonial shutters on the 
first floor, and heavy duty aluminum shutters, which 
offered greater protection against coastal storms, on 
the second and third stories. 


Replacing the existing roof with a standing seam metal 
roof in keeping with the district’s historic character. 


Developing a special fastener system, in which screws 
supplemented nails, to give the roof a greater ability 
to withstand hurricane winds. 


Replacing the building’s deteriorated original founda-
tion of unreinforced masonry brick with a new foun-
dation consisting of concrete footings with steel ties. 
This new system allowed new timber members to be 
bolted to the foundation, protecting against the twisting 
movements and other movements caused by seismic 
and wind forces. Brick from the original foundation was 
re-used as a veneer on the new foundation. 


Care was taken to ensure that improvements did not 
compromise the exterior or interior historic features of 
the house, and that these features could be retained 
where possible. For example, almost all the building’s 
original cypress siding was still intact and, despite years 
of neglect, was retained. 


When construction was completed in 2000, the 113 Cal-
houn Street Foundation received multiple national awards 
for its work from organizations such as the Association 
of State Floodplain Managers (ASFPM) and the National 
Trust for Historic Preservation.


Additional information about the 113 Calhoun improve-
ment project, including detailed plan drawings and a 
video tour of the house, are available online at http://
www.113calhoun.org.














An advantage of elevation is that it can bring 
a structure into compliance with floodplain 
regulations and reduce flood insurance 
premiums for the owner. The building has to 
either be raised above the BFE, or raised to a 
lower level but combined with other property 
protection actions. Flood insurance can be a 
great benefit to owners of historic structures. 
If the structure is kept in compliance with 
NFIP regulations and is damaged in a flood, 
the structure has a greater likelihood of being 


properly repaired because the owner can afford 
the repairs thanks to the insurance.


Elevation is often relatively cost-effective, with 
a number of qualified contractors available to 
perform the work. Before elevating a property, 
however, owners must ensure that a contractor 
has the experience and qualifications required 
to elevate historic structures. Your SHPO may be 
able to offer you additional advice on elevating 
buildings. 
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Publications on Elevating 
Flood-Prone Structures
FEMA has developed two publications that 
provide information on elevating flood-


prone structures: FEMA 312, Homeowner’s Guide to 
Retrofitting and FEMA 348, Protecting Building Utili-
ties from Flood Damage. These can be ordered free 
of charge from the FEMA Publications Warehouse. 


Because elevation may alter the appearance 
and scale of a historic building and redefine 
its relationship to its setting, it may have a 
negative impact on a building’s character-
defining features. Every effort should be made 
to replicate or approximate the original scale 
and setting of the building when elevating it. If 
the building is raised only several feet, elevation 
should not severely alter scale (see top figure 
on the right). Additionally, you can recommend 
the manipulation of certain landscape features 
to reduce the visual impact of a slight elevation. 
By adhering to the Secretary of the Interior’s 
Standards for the Treatment of Historic Properties and 
by minimizing elevation, a building’s original 
historic setting, scale, and distinctive features 
may be preserved.


Trying to retain original scale and setting is 
particularly important when employing another 
method of elevation, i.e., regrading the site and 
placing fill beneath the building in an attempt 
to maintain the original distance between 
building and grade. Special care should be 
taken when elevating a building set within a 
consistent street wall. For example, if the front 
doors of a block of houses in a historic district 
open directly onto the sidewalk, elevating the 
building may necessitate a stairway, which in 
turn would necessitate a setback further from 
the sidewalk (see bottom figure on the right). 
This would disrupt the building’s relationship to 
surrounding buildings. A preservation-sensitive 


alternative would be the elevation of floors 
within the building, particularly feasible in 
historic commercial structures with tall ceilings, 
or elevating a neighborhood of structures rather 
than a single building. 


Regrading of elevated building.


Elevation can affect setback from the street.
Source: Looking to the Future: Alternatives for Reducing Flood-related 


Damages in Historic Communities, Milton, Pennsylvania, June 2002


Effective Elevation
Elevation can be an effective mitigation 
action if designed and constructed appro-
priately to withstand flood forces. Elevation 


is a practical solution for flooding problems, but the 
flooding conditions and other hazards at the site must 
be examined so that the most suitable technique 
can be determined. At a minimum, the foundation of 
the elevated structure must be able to withstand the 
expected loads from hydrostatic pressure, hydrody-
namic pressure, and debris impact resulting from 
a flood. The foundation must also be able to resist 
undermining by any expected erosion and scour. 
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Offsetting Mitigation Actions
To offset the impacts of mitigation measures 
involving ground disturbance—such as 
foundation work during an elevation proj-


ect—partial excavation might be considered when an 
archeological site is identified. This type of excavation 
would allow professional archeologists to conduct a data 
recovery excavation of artifacts potentially buried in the 
surrounding ground. The cultural artifacts recovered dur-
ing these meticulous excavations would then be studied 
and curated in an archive. 


Another offsetting measure would be the development of 
community-based histories. These documentary projects 
could include any of the following: 


A Local Success Story 
in North Carolina 
The town of Belhaven, North Carolina, along 
the Pungo River, is subject to repeated flood-


ing. In its last flood event, over 60% of the town’s build-
ings were damaged, including most of the buildings in 
the National Register-listed Belhaven Historic District. In 
an effort to retain the town’s historic and economic link 
to the waterfront, the decision was made to elevate 379 
properties in place rather than relocate them to higher 
ground or demolish and rebuild them. 


With assistance from the North Carolina SHPO office, 
plans were developed for an elevation project that would 
best preserve the historic character of the district. In the 
plans, frame buildings were raised onto concrete block 
foundations faced with brick veneer. Brick buildings were 
elevated onto continuous concrete block foundations, 
which were also faced with brick veneer. A projecting 
brick course was used to demarcate where the original 
house ended and the new foundation began. Additional 
guidance was drafted for preserving porches, railings, 
balusters, and steps, and for replacing old materials with 
appropriate new materials where necessary.


To prepare for the elevation project, large-format archival 
photographs were taken of each building that would be 
affected by the project. These photos provided a per-
manent record of the historic appearance of the district. 
Due to all these extra planning efforts for preserving its 


Frame building elevated on concrete block 
foundation faced with brick veneer. Belhaven, 
North Carolina.


Photo by Mark Wolfe/FEMA News Photo


A recording of oral histories; 


A compilation of written memories; 


The production of a historical documentary on video 
or for posting on the Internet;


The conservation of historic artifacts, documents, 
home movies, and historic photographs as part of a 
documented archival collection; and


Museum exhibits that document and explain the 
importance of local historic events to regional and 
national history.

















historic properties, the Belhaven Historic District was 
able to maintain its National Register status.


By the time the next flood struck Belhaven, 32 of the 
planned 379 houses had been elevated. It is estimated 
that elevation of these 32 properties alone saved the town 
over $1.3 million in direct and indirect damages.
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Relocation. Relocation means moving historic 
properties and cultural resources out of harm’s 
way. Your SHPO/THPO may maintain a list of 
qualified building movers in your jurisdiction, 
or may be able to refer you to other projects in 
which historic properties were moved. 


Relocation of buildings generally involves 
raising the building and placing it on a wheeled 
vehicle, usually a large flatbed trailer. The 
building is then transported to the new site 
and lowered onto a new foundation. The 
easiest buildings to move are one-story frame 
structures. Multi-story and solid masonry 
buildings are more difficult because of their 


Demolition
Removal of structures from the areas of risk is 
the most permanent form of hazard mitigation. 
While this may be the most practical solution 


for buildings subject to repetitive hazard events and that 
have sustained extensive structural damage, demolition 
of individual historic buildings or multiple buildings within 
historic districts has serious ramifications. When a his-
toric building is demolished it is gone forever. Above all, 
indiscriminate demolition of historic buildings should be 
avoided because it can create a patchwork of remaining 
buildings in historic districts. Finally, if enough historic 
buildings are demolished in a district that is eligible for 
listing in the National Register, the remaining buildings 
may not possess sufficient significance or integrity for the 
district to retain its eligibility. Therefore, where technically 
feasible, other options besides acquisition and demolition 
should be considered for historic structures. Alternative 
options may make use of acquisition, but instead of 
demolishing the property, convert it to a different use. A 
community could acquire a historic mill in a floodplain 
and convert it into a public picnic area. Although structural 
improvements and basic exterior maintenance might be 
undertaken, the mill would not be occupied. Structural 
improvements could include modifying the foundation 
to increase flow-through of floodwater during a flood 
event. 


Historic buildings often share important features such 
as landscaping, outbuildings, alleyways, orientation, and 
setback—the distance between the buildings and the 
street. These contributing features often help to define 
a neighborhood’s historic significance (see top figure on 
right). Relocation should be carried out with extreme care 


greater weight and size; even so, large buildings 
such as theaters have been successfully moved. 
Masonry buildings, buildings with stone or 
brick veneer, and buildings with chimneys may 
require extensive bracing to prevent cracking or 
structural failure.


One drawback to relocation is that it can 
be costly if the owner of the building needs 
to purchase a new lot on which to relocate 
the building. There is also the expense of 
preparing the new site. Moreover, permits for 
this site preparation may be required by local 
government, highway departments, and utility 
companies. 


to ensure that the relationship between individual historic 
buildings within a neighborhood is maintained. If impor-
tant contributing features are neglected when historic 
buildings are relocated, historic neighborhoods may lose 
their sense of cohesiveness (see figure above).


Source: Looking to the Future, Alternatives for 
Reducing Flood-Related Damages in Historic 


Communities, Milton, Pennsylvania, June 2002
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The relocation of several buildings out of a 
historic district can have a great impact on it; 
removing a house from among its neighbors 
may leave an inappropriate “gap-toothed” 
opening in the traditional streetscape. If too 
many structures are removed from their original 
locations, the character of a historic district 
may be seriously compromised. You must also 


Historic Emergency 
Response Facilities
The facilities in your community involved in 
first response to hazard events are sometimes 


historic properties requiring protection from hazards. 
These include hospitals, police or fire stations, schools, 
or emergency shelters. Because these facilities are often 
on the front lines of post-disaster response, their level 
of life-safety design is important in ensuring the safety 
of those who work within them or are brought there for 
treatment, shelter, and other types of emergency service. 
You will want to make sure that these first responders 
are located in buildings with a high degree of structural 
stability. Therefore, your team may need to evaluate if 
the level of life-safety design required by these build-
ings can be achieved without a negative impact on their 
character-defining historic features. If you do find conflicts 
between these two design considerations, try working 
with an experienced design professional to identify ways 
to retain important historic design features while allowing 
for first responder functionality.


In the event that the high level of life safety design re-
quired by a critical response facility seriously conflicts 
with its character-defining historic features, you should 


evaluate other uses for the building. For those buildings 
whose historic features are significant enough to war-
rant preservation, the critical response function could 
be moved to a new or existing facility more appropriate 
to serving this function. The original building could be 
evaluated for new uses that would affect its historic ele-
ments to a lesser degree, as well as for the possibility 
of rehabilitation. It is important that the community not 
simply abandon a historic facility because it cannot sup-
port its current use. One creative solution for funding the 
construction costs of the new facility could be commercial 
redevelopment of the original historic facility. In this way 
the building is converted to a new, more preservation-
sensitive use, while still maintaining—perhaps increas-
ing—its ability to generate revenue. 


In addition to emergency response facilities, other 
structures, such as flood control systems or shelters, 
may be significant to your community’s past. Some of 
these structures may represent important advances in 
the history of civil engineering and community planning. 
If they have outlived their usefulness you should work 
with an experienced architect to identify and evaluate 
solutions that would retain their important character-
defining design features.


consider whether the new neighborhood will 
be compatible with the period design of the 
building, and whether the building itself will 
be compatible with its new neighborhood. 
One option is to relocate historic buildings in 
groups to new neighborhoods that are likewise 
historically and aesthetically compatible (see 
figures on previous page).


Mitigation Action Category #3: Structural Diversions


Structural diversions are physical barriers that 
hold back floodwater, mud, and other debris 
resulting from hazard events such as floods and 
landslides. With their ability to protect whole 
neighborhoods, they offer the advantage of 
minimizing the need for retrofitting individual 
structures against hazards. Floodwalls and levees 
are two common types of structural diversions. 


Other examples include seawalls and 
landslide protection obstructions. 


Levees are embankments of compacted soil 
built to protect an area against floodwaters 
from rising waterways. If built alongside 
a waterway they have the potential to 
protect an entire community. Due to their 
massive size, however, levees can disrupt a 
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Invisible Flood Control Wall


Invisible flood control wall in Louisville, Kentucky. 


Photo courtesy of Flood Control America 
http://www.floodcontrolam.com


One technological innovation does away with the wall 
part of the floodwall altogether, until a flood is imminent. 
Trademarked as the “Invisible Flood Control Wall,” the 
aluminum planks that comprise the wall are stored offsite 
until they are needed. They are attached to the reinforced 
concrete foundation and metal sill plate, which are the 
only elements of the flood wall that are permanently 
installed along the floodway. 


Community Beautification Project—Decorative Floodwalls


The Strawberry Festival


Railroads and Railways


A solution for unsightly floodwalls 
is to decorate them. Paducah, Ken-
tucky, turned its huge concrete flood 
wall into an artistic amenity by cover-
ing it with a series of murals showing 
the history of the town. 
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The Broadway Scene


The Paducah Flood


See more of the murals on the Web 
at http://www.kentuckylake.com/
gallery/ontheroad/The%20Wall/
080802wall.htm.


Photos courtesy of Dafford Murals
http://www.daffordmurals.com


community’s relationship to the waterway, be 
extremely costly to construct and maintain, 
and require a large amount of land for their 
construction. 


More practical than levees for protecting 
individual structures, floodwalls are typically 
reinforced concrete and masonry structures 
that protect small lots and tight spaces from 
floodwaters of a few feet. They can be used to 
protect windows, doors, or bulkheads. For this 


reason, floodwalls are often used in conjunction 
with other flood protection methods. 


By significantly reducing the risk to a structure 
and its contents, structural diversions may make 
it possible to continue occupying a building 
during a hazard event. Another advantage they 
offer is that they may be built sufficiently distant 
from historic buildings as to be completely 
unobtrusive. Some flood-prone communities 
have considered the use of removable 
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floodwalls, which are constructed shortly before 
an anticipated flood event.


While floodwalls can sometimes be small in 
scale, it can be difficult to design permanent 
floodwalls that blend into the unique setting 
of a historic district. Much success in the 
design depends on the height of the diversion 
structures and their distance from historic 
buildings. Levees and floodwalls may not 
only affect the visual character of a historic 
community, they can restrict access to the 


commercial and recreational uses of the 
waterway.


Another drawback to structural diversions is 
that they often create a false sense of security 
when floodwaters are higher than expected. 
Floodwalls and levees that are overtopped 
during a flood offer little or no protection at all. 
A failing levee or floodwall can be dangerous, 
producing high-velocity water flows that can 
cause massive structural damage to properties. 


Mitigation Action Category #4: 
Public Education and Awareness


Mitigation actions involving public education 
and awareness include outreach projects, real 
estate disclosure, hazard information centers, 
and both school-based and adult education 
programs.


A public education campaign can build on the 
public involvement tools used earlier in the 
planning process. Public education is often not 
enough to protect all your community’s historic 
properties, but it can be effectively combined 
with other hazard mitigation actions. In the case 
of certain cultural resources, such as personal 


photographs and family collections, public 
education and awareness can be one of your 
most powerful tools. 


As you explore public education as a possible 
mitigation alternative you may find that historic 
preservation organizations are sponsoring 
ongoing outreach efforts in the area. If so, 
consider ways in which public education about 
hazard-prone historic properties and cultural 
resources can be linked to existing outreach 
campaigns.


Mitigation Action Category #5: Natural Resource Protection 
for Historic Landscape Features and Archeological Sites


In addition to mitigation actions that protect 
historic buildings and other historic features 
of the built environment, your team may also 
want to consider mitigation actions that protect 
natural features that played an important role 
in past human activities. These natural features 
may either be historic properties themselves, 


or contribute to an understanding of historic 
properties. They might include the gardens 
and designed landscapes of historic properties, 
rivers, or bays that served as transportation 
routes, wetlands that were used for farming, or 
traditional cultural properties. 







3-22 STATE AND LOCAL MITIGATION PLANNING how-to guide: Historic Properties and Cultural Resources


Some of these natural features may also possess 
economic value for your community, especially 
if they are visitor destinations or recreational 
sites. You will want to carefully consider 
actions that would protect the most important 
features of these sites, such as topography and 
vegetation, from natural hazards. 


Be aware, however, that some of these natural 
features, such as forested and riverine areas, 
may actually also comprise some of the natural 
hazards that threaten your community. 


Natural Resource Protection 
Actions for Historic 
Landscape Features
Actions that, in addition to minimizing 


hazards, also preserve or restore the functions of 
natural systems. Some natural resources either are 
historic properties in themselves or contribute to 
an understanding of historic properties. Such types 
of mitigation actions include sediment and erosion 
control, stream corridor restoration, watershed man-
agement, forest and vegetation management, and 
wetland restoration and preservation.


Mitigation actions can serve to both mitigate 
natural hazards and preserve the natural 
resources that give rise to those hazards. For 
example, stream corridor restoration and 
erosion control, watershed management, 
and wetland restoration can protect against 
flooding while still preserving the integrity of 
these natural resources. Likewise, forest and 
vegetation management can protect against the 
threat of wildfire while still preserving a wildlife 
refuge. 


You will also want to evaluate mitigation 
alternatives for protecting locations known to 
contain or likely to contain buried archeological 
sites and artifacts. In situ archeological sites and 
features (which have not yet been excavated) 
are particularly vulnerable to exposure 
and disturbance by erosion, flooding, and 
landslides. One alternative for preserving these 
sites for study by future generations is to cover 
them over with earthen fill, which will offer 
some protection against hazard exposure.


While some resources, such as artwork displayed in a museum, may 
not have an important relationship to its setting, other resources, 
such as a mural located within a school, may have a very important 
historic relationship to its surrounding. 


In selecting mitigation actions for cultural resources that have an 
important relationship to their surroundings, you should consider 
actions that maintain that relationship as much as possible. For 
these resources, you will want to explore options for safer storage 
or display before considering relocation offsite (e.g., use of 
water-proof containers or removal to an upper floor of the same 
building). Your team should also consider ways in which ongoing 
maintenance of the resource might reduce further deterioration, 
or ways to better secure the resource to its base or storage 
mechanism. These strategies also apply to resources that must 
remain onsite, or whose relocation would be infeasible.
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For those cultural resources that do not have a significant 
relationship to their setting—often called moveable resources—
relocation can be an easy way to ensure their protection. For 
example, an archive of historic photographs found in a flood-prone 
library can be relocated to the local preservation society’s office 
located outside of the floodplain. 


To protect cultural resources against tornadoes and wind-related 
hazard events, you should consider storing them in a safe room. A 
safe room is a room designed to a higher level of life-safety. These 
rooms are often constructed with the purpose of providing a secure 
location for valuables, as well as a safe refuge for people. For more 
information about safe rooms, please see Protecting Yourself from 
Tornadoes: Safe Rooms, available from FEMA at http://www.fema.
gov/mit/saferoom. 


Mitigation actions for cultural resources should also take into 
account the physical placement of these resources in relation 
to hazards. For example, to protect against wind events and 
earthquakes, resources should be kept far away from heavy objects 
and windows that might be broken or knocked about during a 
hazard event. Particularly in earthquake-prone areas, resources 
should be placed on secured, reinforced shelving in such a manner 
as to prevent their breakage during an earthquake. As discussed 
above, relocation of resources to a safer elevation or alternate 
location can offer protection against flood events. 


To protect against fire, the placement of fire alarms and sprinklers 
should be evaluated to ensure they are appropriately placed in 
relation to storage or exhibit spaces. The materials and design 
used to construct those spaces should also be examined for their 
fire resistance. Some highly significant collections will need to be 
stored in locations with greater fire resistance (e.g., a storage area 
protected by a rated firewall). 


Likewise, the construction and type of material used in display 
cases and storage areas should be examined for their resistance to 
water. In addition, the locations of pipes and roof leaks should be 
assessed, since cultural resources might inadvertently be kept in 
locations that are vulnerable to leaking water.


Instructions for Worksheet #6


Use Worksheet #6 to record the alternative mitigation actions 
you identify for protecting the historic properties and cultural 
resources included in your preservation hierarchy. For each of 
the objectives you developed in Step 1, Task C, you should make 
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a copy of Worksheet #6 and record that objective at the top of the 
worksheet, along with its corresponding goal. You will next begin 
the process of identifying appropriate alternative mitigation actions 
for addressing that objective. Once you have identified a set of 
alternative actions, you should list them in the Alternative Actions 
column of the worksheet. Additionally, at the bottom of each copy 
of Worksheet #6, check off the mitigation action categories that 
apply to the objective you wrote down at the top of the Worksheet. 


As you research possible mitigation action alternatives, you will 
likely consult a variety of sources to learn more about each. Please 
see pages 2-2 through 2-6 of FEMA 386-3 for more information on 
reviewing existing literature and success stories, and on soliciting 
public opinion and input. 


Once you have identified useful sources of information for each 
alternative mitigation action you identify, record that source in the 
Sources of Information column of Worksheet #6.


Now that you have identified possible mitigation alternatives, your 
next step is to start evaluating them for eventual selection and 
prioritization.


Task B. Identify and analyze State and 
local mitigation capabilities.


One of your first steps in evaluating the mitigation action 
alternatives your planning team has identified is to determine the 
levels of resources your community, State, or Tribe can devote to 
these preservation strategies. To accomplish this you should review 
your Tribal capability assessment or your State and local capability 
assessments. 


For more information on conducting such a review, please refer 
to pages 2-7 through 2-11 of FEMA 386-3. Upon completion of 
your review, your team should have a fairly good idea of the types 
of technical assistance and funding that Tribal, State, and local 
governments can provide toward mitigation actions for historic 
properties and cultural resources.


Task C. Evaluate, select, and prioritize 
specific mitigation actions.


Evaluate alternative mitigation actions. 


Now that the planning team has completed Worksheet #6 
and reviewed the applicable capability assessments, it must 
evaluate whether the alternative mitigation actions fulfill 
your objectives and if they are appropriate for your historic 


1.
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and cultural resources. There are several ways to develop and 
apply evaluation criteria. This guide discusses three methods 
for evaluating mitigation actions. The first is using your 
preservation hierarchy; the second is the Social, Technical, 
Administrative, Political, Legal, Economic, and Environmental 
(STAPLEE) criteria analysis; and the third is the Benefit-Cost 
Analysis (BCA); they are explained in the following sections.


Your preservation hierarchy and areas of highest risk will help 
identify historic properties and cultural resources that should 
be treated with the most preservation-sensitive mitigation 
measures, those with the least possible negative impacts to 
character-defining features. The STAPLEE criteria (see page 
3-27) will help your team evaluate mitigation alternatives in the 
context of multiple community-identified goals. The BCA will 
help you determine which mitigation projects are the most cost-
effective for your community. By cross-referencing your results 
from these three methods you should be able to select the 
mitigation actions most appropriate to your community. 


Evaluate alternative mitigation actions based on your 
preservation hierarchy and areas of highest risk.


The list of preservation priorities you developed earlier will 
give your planning team an idea of the types of mitigation 
actions that are appropriate for certain historic properties 
and cultural resources. Generally, the least intrusive options 
should be considered and carefully evaluated for use on the 
most significant historic properties and cultural resources, 
while more intrusive options are considered for less 
significant properties and resources. With careful planning, 
you can help to ensure that your community faces reduced 
harm from hazards while retaining its unique sense of place. 


In summary, you will want to strike a balance between 
implementing cost-effective, possibly intrusive mitigation 
actions for less historically significant properties and 
cultural resources, and implementing more expensive, 
less intrusive measures for the most important historic 
properties and cultural resources in your community.


Evaluate alternative mitigation actions 
using the STAPLEE criteria.


Pages 2-12 through 2-21 of FEMA 386-3, present the 
STAPLEE opportunities and constraints of implementing a 
particular mitigation action in your community. These are 


a.


b.
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San Francisco City Hall Seismic Retrofit 


The City Hall of San Francisco, California, completed in 
1915, is one of the finest examples of Beaux-Arts Clas-
sical architecture in the United States. The building is a 
four-story-plus-basement office block of about 516,500 
square feet; it covers two city blocks, and its dome is about 
300 feet tall. The City Hall is a National Historic Landmark 
(NHL) and is located in a NHL District. The building value is 
estimated at approximately $430 million with an additional 
$40 million in contents; and holds an average 1,460 weekday 
occupants. 


After being moderately damaged by the Loma Prieta 
Earthquake of 1989, FEMA funded temporary and per-
manent repairs to the building, and the City and County 
of San Francisco (CCSF) used this opportunity to request 
additional mitigation funding for the seismic retrofit of the 
entire City Hall. 


The structure was originally designed with a “flexible” first 
story, intended to dissipate ground movement from an earth-
quake before it reached the upper floors and dome. Now this 
type of building is recognized as having a “soft” first story, 
which is an extreme earthquake hazard. 


Because of this, CCSF elected to construct a base isola-
tion system for the seismic retrofit, which was estimated at 
$180 million.


Initially, several seismic retrofit schemes were proposed 
for the City Hall but some of them would have resulted in 
significant impact to the historic fabric and/or were extremely 
expensive. It was decided that due to the building’s type of 
construction, the costs of the project, and the long-term 
implications for the City Hall building, a base isolation sys-
tem would be the best way to protect the building and its 
inhabitants.


The completed base isolation design features 550 isolator 
bearings under all steel columns, isolators under new con-
crete shear walls on all sides of the light wells, and steel 
bracing at the dome, drum, and rotunda below. In addition 
to the base isolation system, the completed scope of work 
included asbestos removal, improved handicapped acces-
sibility, HVAC upgrades, new telephone/telecommunications 
systems, and fire life safety system upgrades. City Hall staff 
and functions were relocated for about three years. FEMA 
funding for repairs and retrofit totaled approximately $121 
million. 


The City Hall of San Francisco is now protected by the most 
advanced seismic retrofit solution known today—a solution 
that protects both the occupants and historic architecture 
of this unique structure. 


San Francisco City Hall.
Source: FEMA News Photo


San Francisco City Hall Base Isolation System.
 


Source: FEMA News Photo


called the STAPLEE evaluation criteria, and your answers 
to the questions they generate will help your team narrow 
down its list of potential mitigation actions.  
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The STAPLEE Criteria 
for Historic Properties 
and Cultural Resources 
Social: The public must support the 
specific mitigation actions and the overall 
implementation strategy. Therefore, the actions 
will have to be evaluated in terms of community 
acceptance by asking questions such as: 


If you avoid mitigation actions that affect 
historic properties and cultural resources, 
will those properties and resources be at 
risk to hazard-related damage?


Will the action have a negative impact on 
certain historic properties and cultural 
resources? What is the community value 
and relative preservation priority of those 
resources? 


Does the action achieve other important 
community goals, such as economic 
revitalization? 


Your SHPO/THPO, community development 
staff, and planning team are key team 
members who can help you answer these 
questions. Another important resource will 
be your findings from the risk assessment you 
conducted in Phase 2.


Technical: It is important to determine if 
the proposed action is technically feasible, 
has minimal secondary impacts, and will 
help to reduce losses in the long term while 
preserving the important features of historic 
properties and cultural resources. In evaluating 
technical feasibility, your team can draw upon 
information about historic properties and 
cultural resources you gathered earlier, such 
as the preservation priority and performance 
evaluation. In evaluating the technical aspects 











of a mitigation action for historic properties and 
cultural resources, you will determine what kind 
of solution the action would present—a whole 
solution, a partial one, or none. To accomplish 
this, you should ask the following questions:


Is the action technically feasible? 


Are character-defining historic features 
affected? Are secondary impacts minimal?


Does the action address multiple hazards? 


Does the action solve a problem, or only a 
symptom of a problem? 


Will other nearby historic properties 
and cultural resources be harmed by 
the mitigation action? What are the 
preservation priorities and community 
values of these resources, relative to each 
other?


Key team members who can help answer these 
questions include a qualified preservation 
architect and building department staff.


Administrative: Under this part of the 
evaluation criteria, you will examine the 
anticipated staffing, funding, and maintenance 
requirements for the mitigation action. The 
results of your examination should determine 
if your community has capabilities necessary for 
implementing the action or whether outside 
help will be necessary. 


In evaluating the administrative aspect of a 
proposed mitigation action you should ask the 
following questions:


Does the action require the input 
of specialized historic preservation 
professionals? If so, what access do you 
have to these professionals? Can you hire a 
consultant or use a volunteer or educator? 
What are the budgetary implications?
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If you anticipate that some actions may 
have substantial negative affects on historic 
properties and cultural resources, does 
your jurisdiction’s staff have the time and 
training to understand these issues? If your 
community is short on staff, what delays 
might be anticipated?


Political: Understanding how your current 
community and State political leadership feels 
about historic preservation issues will provide 
valuable insight into the level of political 
support you will have for a mitigation action. 
Proposed mitigation actions sometimes fail 
because of a lack of political acceptability, 
particularly when the proposal of these actions 
exposes divisions among leaders about the 
resources in question. Identifying preservation 
hot spots before you have selected an action 
alternative will help you identify the feasibility 
of implementation.


To gauge the likely level of political support 
for your mitigation action, ask yourself the 
following questions:


Are there political divisions on the 
subject of historic properties? Do the 
disagreements center on the evaluation of 
historic properties or on perceptions about 
the meaning or extent of designation?


Have political leaders participated in the 
mitigation planning process for historic 
properties to date? Are they properly 
informed about the important role 
that historic properties can play in the 
community?


Is there a local champion willing to help 
see the action through to completion? 
Does that local champion have a copy 
of this how-to guide and an adequate 
understanding of historic property and 














cultural resource considerations for 
mitigation planning?


Are preservation and other community 
interests represented in the stakeholder 
group? Have all stakeholders been 
offered an opportunity to participate in 
the planning process? Are they aware of 
the degree to which your committee has 
evaluated preservation-sensitive mitigation 
alternatives?


Legal: Without the appropriate legal authority, 
a proposed mitigation action for a historic 
property or cultural resource cannot lawfully be 
undertaken. When considering this criterion, 
you will determine whether your community has 
the legal authority at the local, State, or Tribal 
level to implement the action, or whether the 
jurisdiction must pass new laws or regulations. 
Each level of government operates under a 
specific source of delegated authority. As a 
general rule, most local governments operate 
under enabling legislation that gives them the 
power to engage in different activities.


You should identify the unit of government 
undertaking the mitigation action, and include 
an analysis of the interrelationships between 
local, regional, State, Tribal, and Federal 
governments. Your SHPO/THPO and local 
or regional planning authority can help you 
understand the differences between these laws 
and regulations regarding historic resources. In 
addition, the SHPO/THPO must be consulted 
about certain federally sponsored projects 
involving historic properties. 


Below are some questions you should ask in 
evaluating the legal aspects of your proposed 
mitigation actions:


Which unit of government would 
undertake the mitigation action? What is 
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the extent of Federal involvement (e.g., 
funding and permitting)?


Does the proposed action follow all 
applicable preservation laws and 
ordinances? 


Does the proposed action follow other 
State or Federal governmental agency 
requirements for which permits may be 
required?


Does the proposed action follow 
other applicable zoning, floodplain 
management, land use ordinances, and 
building code requirements?


Will the community be liable for the action 
itself or for failing to undertake action? 


Is the action likely to be legally challenged 
by stakeholders who take issue with the 
negative impacts the action might have? 
If so, has your community developed a 
dialogue with those stakeholders and 
evaluated all potential ways to offset 
the negative impacts? If significant 
disagreement exists, has formal mediation 
or alternative dispute resolution been 
considered?


Your SHPO/THPO, local or regional planning 
authority, and your community’s legal counsel 
can help you make the above determinations. 


Economic: Every local, State, and Tribal 
government experiences budget constraints. In 
evaluating the economic aspect of a mitigation 
action for historic properties and cultural 
resources you must consider both the present 
economic base and projected growth. You will 
want to closely evaluate mitigation actions that 
encourage economic revitalization by preserving 
historic properties. 

















Cost-effective mitigation actions that can be 
funded in current or upcoming budget cycles 
are much more likely to be implemented than 
mitigation actions requiring general obligation 
bonds or other instruments that would incur 
long-term debt for a community. States and 
local communities with limited budgets or 
budget shortfalls may be willing to undertake a 
mitigation initiative if it can be funded, at least 
in part, by external sources. This is why “big 
ticket” mitigation actions, such as large-scale 
acquisition and relocation, are often considered 
for implementation in a post-disaster scenario 
when additional Federal and State funding for 
mitigation becomes available. 


In evaluating the economic criterion of 
STAPLEE, you should ask the following 
questions about your mitigation action:


Will the action require outside funding? 
Can this funding be combined with 
existing funds for historic properties and 
cultural resources?


Does the action help achieve other 
community economic goals, such as capital 
improvements or economic development? 
Do those economic goals also encourage 
preservation of historic properties?


Has your community considered the 
potential economic impact if no action 
is taken? Will hazard-related damage 
discourage economic rehabilitation 
projects for historic areas?


Can existing programs such as “Main 
Street” downtown revitalization efforts, be 
re-focused to relieve the budgetary burden 
of the action?


Environmental: The environmental impact 
of your proposed mitigation action is an 
important consideration because of public 
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desire for sustainable and environmentally 
healthy communities and the many statutory 
considerations (e.g., NEPA and NHPA). Some 
of your alternative actions may harm historic 
properties or cultural resources. Examples 
include regulatory measures that limit 
growth of hazard-prone areas but encourage 
abandonment of historic properties, and 
measures such as elevation projects that involve 
significant ground disturbance, which may 
damage archeological sites. 


The decision to implement a mitigation action 
that would adversely affect historic properties 
should be made only after a thorough analysis 
of other mitigation options and consultation 
with a variety of parties, including your 
SHPO/THPO, members of the community, 
your planning team, and other interested 
groups. When such actions must be taken, 
you should consider additional measures to 
offset, or compensate, the loss or alteration 
of the resource. If there is Federal or State 


involvement in the mitigation project, you may 
be required to evaluate the use of preservation-
sensitive options. This is especially true when 
the affected historic property is listed or eligible 
for listing in the National Register (see Phase 4, 
Consideration 2 for more information on this 
requirement). 


In evaluating the environmental aspect of a 
mitigation action you should ask the following 
questions:


Will the action threaten land, water, 
wetlands, endangered species, historic 
properties eligible for listing in the 
National Register, cultural resources, or 
other environmental assets? 


Are there mitigation action alternatives 
that preserve environmental resources 
(including historic properties and cultural 
resources) while also encouraging 
economic growth?








 Instructions for Worksheet #7


Worksheet #7: Evaluate Alternative Mitigation Actions 
for Historic Properties and Cultural Resources (see 
Appendix C for blank worksheet) will guide you through 
your STAPLEE alternatives analysis. Before you begin the 
analysis, you should make a copy of this worksheet for each 
objective you identified in Step 1. Write this objective and 
its corresponding goal at the top of the worksheet, and 
then copy all the alternative actions you identified for that 
objective from the first column of Worksheet #6 into the 
first column of Worksheet #7. You are now ready to begin 
your STAPLEE analysis. 


This guide covers the STAPLEE criteria as they relate 
specifically to historic properties and cultural resources. 
For more information on the general considerations of the 
STAPLEE criteria see FEMA 386-3.







3-31Version 1.0    May 2005 


develop a mitigation plan 3
As you determine the answers to each set of questions/
considerations you develop for each STAPLEE criterion, 
you should score each mitigation alternative based on 
your answers. You will use Worksheet #7 to accomplish 
this scoring. On this worksheet, indicate a plus (+) if the 
consideration is favorable, or a minus (-) if the consideration 
is not favorable. For considerations that do not apply to the 
action, fill in N/A for not applicable. Leave a blank only if 
you do not know an answer. 


For those considerations left blank, make a note in the 
Comments column of the source you should consult to help 
you evaluate the consideration. 


Evaluate alternative mitigation actions 
using benefit-cost analysis (BCA) 


BCA is the last type of evaluation addressed in this guide. 
For a detailed explanation of how to carry out a BCA, 
you are referred to the Mitigation BCA Toolkit CD. This 
CD includes all FEMA BCA software, technical manuals, 
training courses, and other supporting documentation 
to enable you to perform a BCA. For a qualitative benefit 
review assessment of mitigation actions, in cases where you 
do not have sufficient data to perform a BCA, see FEMA 
386-5, Using Benefit-Cost Review in Mitigation Planning.   


By performing a BCA, you will bring into your alternatives 
analysis the important consideration of cost-effectiveness. 
You will attempt to answer the following questions: How 
cost-effective is a particular mitigation action or project? 
How does the cost of implementation compare to the 
amount of damage it would prevent? 


To answer these questions, you must have an idea of the 
level of risk facing the historic resources for which an action 
or project would be implemented, the replacement value 
of those resources, and the cost of the action or project. 
You have already collected much of this information during 
the risk assessment you conducted in Phase 2. Other cost 
considerations to remember include the potential loss 
of local tax base resulting from alternatives such as the 
demolition or relocation of properties. 


The end product of your BCA will be a Benefit-Cost 
Ratio for each mitigation alternative you have identified. 
A Benefit-Cost Ratio of 1.0 or higher indicates that a 


c.


Mitigation 
BCA Toolkit
This CD is available free 
directly through the BC 


Helpline: bchelpline@dhs.gov or 
866- 222-3580 (Toll-Free).


Emphasize Costs 
and Benefits
DMA 2000 requires that 
every community submit-


ting a plan prioritize its alternative 
mitigation actions with an emphasis 
on costs and benefits. A formal benefit-
cost analysis is not mandatory, but an 
explanation of the analysis undertaken 
and why some actions were chosen 
above others is required. If detailed 
cost information is not available, a 
qualitative analysis will suffice. 
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mitigation option is considered cost effective by FEMA (i.e., 
the benefits of preventing hazard-related damage to the 
resource are worth the costs of investing in the action).  


As you determine the cost-effectiveness of each of your 
mitigation options, you should remember that cost-
effectiveness is only one consideration among many that go 
into your alternatives analysis. Although BCA is an effective 
tool for aiding the alternatives selection process, it should 
not be the sole determinant for selecting an alternative. 
BCA offers a quantitative way to compare different 
alternatives. Less quantifiable factors also need to be 
considered as you select the most appropriate actions from 
among your many alternatives. These include the more 
subjective measure of community value and the various 
considerations generated by the STAPLEE analysis.  


By carefully considering the three methods described in this 
document for evaluating mitigation alternatives you can develop 
your own decision-making process for selecting mitigation projects. 
You have several indicators to balance: the relative preservation 
priority, the most relevant questions from the STAPLEE criteria, 
and the Benefit-Cost Ratio of the hazard mitigation actions. 


Seeking a Proper 
Balance 
In selecting your mitiga-
tion alternatives you will 


want to evaluate a variety of mitigation 
actions, including a balance of cost-ef-
fective mitigation actions for properties 
with a lower preservation priority, and 
less intrusive actions for properties 
with a higher preservation priority, 
which could be more expensive. The 
resulting balance will be a cost-effec-
tive project that preserves important 
community resources while providing 
increased protection from hazard-
related damage. To find this balance 
you will need to take into account the 
overall cost-effectiveness of all the 
mitigation actions proposed for your 
community. You may want to combine 
multiple Benefit-Cost Ratios to provide 
an overall average Benefit-Cost Ratio 
for the community.


Evaluating Flood Mitigation 
Alternatives: The Milton, 
Pennsylvania Experience 


In Milton, Pennsylvania, the community identified planning 
goals as part of the process for selecting mitigation actions. 
Foremost among these goals was to avoid demolition or 
relocation of historic properties. In addition, the community 
identified the revitalization and retention of the historic com-
mercial downtown neighborhood as a high-priority objective. 
Since most of the buildings extended to the lot line and shared 
party walls, elevation would be difficult. Therefore various 
flood-proofing measures, even the elevation of interior floors, 
were considered the most appropriate alternative.


For Milton the BCA for flood mitigation alternatives yielded 
several interesting results. For individual structures the 
cost-effectiveness of different hazard mitigation alterna-
tives varied little, indicating that the difference between the 
cost-effectiveness of acquisition and demolition, and that 
of relocation or elevation would be fairly small. Therefore, 
future flood-related damage could be mitigated without wide-
spread demolition of historic structures. The BCA revealed 
that construction of a structural floodwall/levee would also 
be cost-effective. Although they tend to increase the effects 
of a flood downstream and cannot absolutely prevent flood 
damage, they help protect local industry and infrastructure 
from flooding. When the community had previously consid-
ered a floodwall, they found it was too expensive. 


Stream channel modifications, such as dredging or the re-
moval of central islands, were not found to be cost-effective. 
In addition to environmental impacts and high cost, they 
would reduce flood levels by no more than 6 inches.


The community decided that more intrusive, highly cost-
effective projects (such as an elevation project with a 
Benefit-Cost Ratio of 1.5) would be evaluated for Milton’s 
less historically significant structures. Less structure-alter-
ing alternatives (such as a flood-proofing project with a 
Benefit-Cost Ratio of 0.5) would be used for its highly sig-
nificant historic properties. This project balances out some 
individual structures with very high Benefit-Cost Ratios for 
more intrusive projects, such as elevation, with individual 
structures that have a lower Benefit-Cost Ratio for a less 
intrusive project, such as flood-proofing. The more intrusive 
(and more cost effective) hazard mitigation alternative was 
employed for a historic resource that ranked lower on the 
preservation hierarchy; the less intrusive project (and less 
cost-effective) was employed for a historic resource that 
ranked higher on the preservation hierarchy.


Although BCA revealed which hazard mitigation options were 
the most cost-effective for each property, it was not the sole 
factor in creating multiple-property hazard mitigation actions 
in historic Milton.


More information about Milton’s planning process for his-
toric flood-prone properties is online at http://www.fema.
gov/ehp/milton.shtm.
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A Local Success Story 
in Wisconsin 
Flooding is an ongoing part of life in the rural riv-


erside town of Darlington, Wisconsin, having caused millions 
of dollars in property damage over the past decade. Follow-
ing the devastating damage from the 1993 floods, the town 
could follow one of three routes: do nothing and continue to 
suffer the periodic rise of the river; move the central business 
district out of the floodplain and upset the local economy and 
sense of community; or… do something innovative.


Darlington chose innovation. It found creative solutions to 
retain the historic charm of its nineteenth century business 
district while eliminating the threat of future flood devasta-
tion.


The town took advantage of the very high ceilings common 
to many of the older buildings in Darlington; their height 
allowed first floors to be elevated out of flood danger with 
minimal impact to other historic features. Basements were 
filled with sand and gravel, floodproofing that portion of the 
building most vulnerable to flooding, and all utilities were 
upgraded and raised. 


All these measures were implemented without altering the 
exteriors or disrupting the basic historic integrity of these 
older buildings. Additionally, the residential area surround-
ing the downtown was relocated and the resulting space 
redeveloped as a recreational area, including a campground, 
a paved walking trail, and a portion of a regional multi-use 
trail.


These innovative techniques resulted in the successful 
floodproofing of the historic central business district against 
the 100-year flood event, as well as the revitalization of 
Darlington’s local economy. 


The successful integration of historic preservation and 
hazard mitigation earned Darlington a Preservation 
Achievement Award from the State Historical Society of 
Wisconsin. More information is available at http://www.fema.
gov/regions/v/ss/ r5_n16.shtm.


Top: Restored and retrofitted building.
Middle: To provide additional protection against 
floodwater, removable watertight floodgates were 
incorporated into the buildings.
Bottom: Floodproofing in action in Darlington, 
Wisconsin.


Photos courtesy of Vierbiecher Associates
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Remember that you and your team are continuously balancing 
multiple community planning goals in your work. 


2. Select mitigation actions.


After evaluating the alternative mitigation actions, select those that 
are most appropriate for your community. One way to do this is by 
reviewing your notes on each action from Worksheets #6 and #7. 
Review the comment notes or expand upon them to explain any 
special circumstances that must be kept in mind in the next step. 
For example, if you found that one action is more effective when 
undertaken in conjunction with another, note this fact. See FEMA 
386-3, page 2-25, for more information on selecting mitigation 
actions. 


3. Prioritize selected mitigation actions.


Worksheet #8: Prioritize Alternative Mitigation Actions for Historic 
Properties and Cultural Resources in Appendix C provides a way 
to organize your mitigation actions. In this worksheet you will 
list the alternative mitigation actions in order of priority, as well 
as the goals and objectives they address, and any other relevant 
information you might add to your hazard mitigation plan.


You can find detailed information about prioritizing mitigation 
actions in FEMA 386-3, pages 2-25 through 2-28. In brief, the 
following should be considered before you prioritize the selected 
actions:


Ease of implementation.


Ability to achieve multiple objectives.


The time needed for implementation.


The possibility of being funded and implemented in a post-
disaster scenario.


See FEMA 386-3, pages 2-23 through 2-25, for more information.


You can use one of two common methods to prioritize actions. 
In multi-voting, every team member is given a total number of 
votes equal to half the number of total potential actions. If a team 
member feels strongly about a particular action, he or she could 
vote for it more than once. The action that garners the most votes 
becomes the top priority. Another useful prioritizing technique is 
numerical ranking. Team members assign a ranking to each action, 
with the lowest number being the highest rank. You then add the 
ranks given to each action, and the one with the lowest number 
is the highest priority. Public input into the planning process can 



















3-35Version 1.0    May 2005 


develop a mitigation plan 3
be increased by opening up the prioritization process to a greater 
number of participants. 


This is the end of Step 2 of Phase 3. Following are questions you 
should ask yourself to determine if you have adequately identified 
and prioritized mitigation actions that address historic and 
cultural resources for incorporation into your community’s hazard 
mitigation plan. These are followed by a Review Test that you 
should use as a learning aid to help you become more comfortable 
in discussing the relative merits of various hazard mitigation 
actions.


Evaluate Your Community
Does your community’s draft mitigation plan contain 
any actions that would have a negative impact on historic 
properties or cultural resources?


Have you identified and analyzed State and local mitigation 
capabilities? 


Review Test (Select one answer for each question.)


STAPLEE criteria are:


Standards for disaster-resistant additions to historic 
buildings.


A checklist to use when disaster-proofing historic buildings.


A method of evaluating mitigation actions to ensure that 
they fulfill your objectives and are appropriate for your 
community.


None of the above.


A Benefit-Cost Ratio greater than one indicates that:


The cost of a mitigation action is less than the cost of 
damage that would occur without the action (i.e., the 
action is cost effective).


The action should automatically be undertaken.


The action should automatically be discarded.


None of the above.


Section 106 is:


A portion of the tax code governing the repair of historic 
properties and cultural resources.








1.


a.


b.


c.


d.


2.


a.


b.


c.


d.


3.


a.
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The section of the National Historic Preservation Act 
requiring the evaluation of ways to avoid, minimize, or 
offset negative impacts to historic properties from projects 
in which the Federal government is involved (through 
funding, permitting, etc.).


A standard way of designating the original rooms of 
historic properties from modern additions.


None of the above.


(Answers in Appendix D – Answers to Review Tests.)


Step 3. Prepare an 
Implementation Strategy 
In Step 3, you will develop the strategies for implementing the 
mitigation actions you selected in Step 2. The implementation 
strategy identifies who is responsible for which actions, what 
funding mechanisms (e.g., grants, capital budget, and in-kind 
donations) and other resources are available, and the time frame 
for project completion. It is particularly important to focus on 
the coordination between the various stakeholders involved in 
the efforts, including your SHPO/THPO and other historic 
preservationists. 


The process is thoroughly addressed in FEMA 386-3, pages 3-
1 through 3-10, and summarized below as it applies to historic 
properties and cultural resources.


Procedures and Techniques
Task A. Identify how mitigation 
actions will be implemented.


1. Identify parties, define responsibilities, and confirm partners.


As you move toward implementing mitigation strategies for historic 
properties and cultural resources you will want to stay in close 
contact with stakeholders who have helped you throughout the 
planning process. They will likely have had an important voice 
earlier (in the identification of important historic properties 
and cultural resources, and the evaluation of various mitigation 
options) and you should give these groups and individuals an 
opportunity to help decide how these actions will take place. 


b.


c.


d.
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Additionally you will want to identify resources that will help 
you implement your actions. You can call upon resources within 
local, regional, State, or Tribal government agencies, the Federal 
government, private sector organizations and businesses, and 
academic institutions. Remember to include people who have 
expertise in historic properties and cultural resources, including 
your SHPO/THPO. Together, your planning group can develop a 
realistic schedule for implementing prioritized actions.


2. Identify resources to implement the actions.


Funding Sources. A well-structured hazard mitigation project for 
historic properties and cultural resources will take advantage of 
funding sources that target not only hazard mitigation projects, but 
also a wide variety of other preservation and land-use initiatives. 
Please see Appendix B – Library of this guide for a listing of 
potential funding sources for your mitigation projects. 


Carefully evaluate your prioritized list of actions and identify 
projects whose goals address multiple community needs at once 
(e.g., affordable housing, recreation, and economic revitalization). 
If your hazard mitigation projects address multiple community 
planning goals, you may be able to pursue—and combine—several 
funding sources. For example, the rehabilitation of a hazard-prone 
historic apartment building that includes low-income rental units 
may be eligible for funding from a variety of sources, including: 


Hazard mitigation funding;


Tax credits for affordable housing;


Tax credits for rehabilitation of income-producing historic 
buildings;


Tax credits for elderly housing;


Grants or other incentive programs for commercial downtown 
revitalization;


Low-interest revolving loans or grants for the rehabilitation of 
historic buildings;


Facade easements;


Americans with Disabilities Act (ADA) credits and deductions 
available to businesses; and


Local planning and zoning incentives.


Other types of historic properties might be eligible for assistance 
from other financial programs: 
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Grants for historic property surveys and historic preservation 
planning;


Grants for conservation and curation of cultural resources 
(such as artifacts and archival collections); and 


Transportation-related funding for historic buildings (e.g., 
Transportation Equity Act [TEA-21] enhancement program).


In evaluating funding vehicles for your mitigation projects, you 
should seek out incentives and partnerships that minimize financial 
or administrative burdens. For example, States and communities 
can provide tax rebates for code upgrades, offer reduced property 
taxes and insurance premiums to citizens and businesses taking 
steps to lower their exposure to hazards, offer tax incentives for 
rehabilitation projects, or provide lower rates for retrofit projects.


State Cooperation. Local governments often underestimate 
the wealth of resources that their States can provide. States are 
excellent sources of funding, support, and technical assistance. 
State geological surveys, water resources agencies, and departments 
of planning or natural resources often have useful data related to 
hazard identification and risk assessments. States may also have a 
GIS department that can provide data and support. Your SHPO 
may provide excellent information and technical expertise. If 
agency staff has the time, consider holding an interagency meeting 
or conference call early in your project.


Additionally, regional or statewide historic preservation and urban 
planning conferences (as well as broad public events, such as 
regional fairs) can be excellent opportunities to provide publicity 
for your planning efforts. 


In-Kind Resources. Federal or State grants for historic properties 
and cultural resources often require in-kind matching funds from 
local or regional partners. Some grant programs may allow local 
communities to provide a match using “in-kind” resources in lieu 
of a local financial commitment; this in-kind match may include 
volunteer time and/or the donation of materials and services 
from local professionals. When analyzing the feasibility of in-
kind matches, carefully evaluate how reliable and effective your 
volunteers will be in implementing your project.


3. Define the time frame for implementing the actions.


Task B. Document the implementation strategy.


There are many ways to present the implementation strategy; one 
example is contained in the adjacent sidebar.











A Sample 
Format for an 
Implementation 
Strategy Form


Action: (From your list of selected 
actions).


Goal(s) and Objective(s) Addressed: 
(Sometimes the action will address 
more than one goal and objective).


Lead Agency: (Provide the name and 
a brief description of the agency).


Support Agency or Agencies: (Pro-
vide the name and a brief description 
of each support agency).


Budget: (Provide the dollar amount 
or an estimate, if known; put TBD—to 
be determined—if not known; and/or 
indicate staff time if applicable).


Funding Source(s): (List the funding 
sources—e.g., operating budget, capi-
tal improvement budget, XYZ grant, 
XYZ foundation, etc.).


Start and End Date: (Indicate start 
and end dates; short-term, long-term, 
or ongoing; and milestones for longer 
term projects).
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Task C. Obtain the consensus of the planning team.


The planning team should look at the Tribal, State, or local 
capability assessment (whichever is applicable) to identify 
resources to implement the mitigation actions. The team should 
also examine resources from all levels of government, private 
sector organizations, and universities to explore many sources of 
assistance. 


Once the implementation strategy in this step is completed, it 
will serve as a roadmap for making the historic properties and 
cultural resources of your Tribe, State, or community more disaster 
resistant. With the strategy clearly laid out, your planning team has 
all the essential elements completed and is ready for the next step. 


If your planning team has difficulty agreeing on specific mitigation 
actions for historic properties and cultural resources, work together 
to retrace your planning process. Examine earlier documents 
and notes and try to understand when disagreements started to 
arise. Next try to define specific points of disagreement. Start by 
identifying controversial issues or actions (such as disagreement 
about the demolition of a historic building, or the failure to 
recognize a specific historic property or cultural resource as highly 
significant), then move toward the larger project goals, objectives, 
and problem statements connected to those specific issues. 


Your goal should be to find common ground. When you are able 
to return to the specific controversial issues or actions, revisit 
your preservation hierarchy and examine the feasibility of other 
mitigation actions that could also accomplish your shared goals and 
objectives. All parties should be willing to compromise in order to 
reach consensus. If needed, remind them that the failure to achieve 
a consensus will jeopardize the implementation of your plan and 
will likely expose your community’s historic properties and cultural 
resources to substantial hazard-related damage.


This is the end of Step 3 of Phase 3. Following are questions 
you should ask yourself to determine if you have developed an 
adequate implementation strategy for incorporation into your 
hazard mitigation plan. 


Evaluate Your Community
Have you identified which person, office, agency, etc., will 
implement each mitigation action?


Have you created timelines and budgets for each action?
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Have you located funding sources for the mitigation actions?


Review Test (Select one answer for each question.)


Examples of sources of funding to implement your mitigation 
actions are:


Hazard mitigation grants from the government and 
preservation grants from foundations.


Tax credits and low interest revolving loans.


Economic development loans/grants and housing loans/
grants.


All of the above.


In-kind resources are:


Non-monetary donations such as volunteer time, materials, 
and professional services.


Encouraging words offered by passersby when you are 
working on a project.


Stone, concrete, steel, and other heavy construction 
materials that have to be handled by machine. 


None of the above. 


If the planning team is having trouble reaching consensus on 
specific mitigation actions, you as a team member can:


Define specific points of disagreement.


Hold fast to your own views even in the face of opposition 
from other team members.


Find common ground. 


a and c.


(Answers in Appendix D – Answers to Review Tests.)


Step 4. Incorporate Historic Property 
and Cultural Resource Protection 
Efforts into the Hazard Mitigation Plan 
You and the team have worked very hard up to this point; now is the 
time to pull all the pieces together that pertain to historic properties 
and cultural resources and integrate them into the appropriate 
sections of the hazard mitigation plan. The importance of protecting 





1.


a.


b.


c.


d.


2.


a.


b.


c.


d.


3.


a.


b.


c.


d.
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historic properties and cultural resources should be clearly written 
following the format, terminology, and organization of the hazard 
mitigation plan. You should prepare the following sections: 


A summary of the planning process itself, including the 
sequence of actions taken and a list of team members and 
stakeholders who participated; 


The results of the risk assessment and loss estimation; 


Mitigation goals and objectives aimed at reducing or avoiding 
the effects of natural and manmade hazards;


Mitigation actions that will help the Tribe, State, region, or 
community accomplish the established goals and objectives; 
and


Implementation strategies that detail how the mitigation 
actions will be implemented and administered.


Your hazard mitigation plan should be written so that anyone who 
reads it can easily gain an understanding of the risks facing historic 
properties and cultural resources in the community, as well as the 
community’s intended strategies for mitigating those risks.


Detailed guidance for assembling your document is contained in 
pages 4-1 through 4-6 of FEMA 386-3. 


This is the end of the last step of Phase 3.


Summary
Planning is a continuous process. As you implement the plan you 
will be evaluating your progress, learning which actions succeeded 
and which did not—and why—and keeping track of changes in 
your community that may affect the relevance of your plan. Should 
a hazard event strike your community, some parts of your plan 
implementation may be suspended while post-disaster actions take 
priority. Also note that DMA 2000 regulations require the update 
and reapproval of local hazard mitigation plans every 5 years to 
be eligible for most FEMA funding. (States and Tribes applying 
as grantees must submit their plans for reapproval every 3 years.) 
These considerations, and others, are discussed in Phase 4. 






















phase 4
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4
implement 
the plan 
and monitor 
progressOverview


Implementation is the fourth and final phase of incorporating 
historic property and cultural resource considerations into 
the hazard mitigation planning process. The steps associated 


with this phase are described in detail in FEMA 386-4, Bringing the 
Plan to Life: Implementing the Hazard Mitigation Plan. Please consult 
this guide for basic information on implementing, monitoring, 
evaluating, and updating your mitigation plan. A number of 
considerations, however, pertain specifically to historic properties 
and cultural resources and form the basis for the remainder of the 
discussion: 


Consideration 1. Sensitivity of information.


Consideration 2. Required regulatory review.


Consideration 3. Interagency coordination/agreements.


Consideration 4. Evaluating and updating your plan.


Consideration 5. Updating your inventory data.


These considerations are discussed in detail below.


Consideration 1. 
Sensitivity of Information
In implementing the mitigation actions identified by your planning 
team in Phase 3, you should remember to include in the mitigation 
plan any cautions regarding information deemed sensitive for 
public disclosure. For example, disclosing the specific location 
of archeological sites, or details about certain cultural practices 
and traditions, or information on security systems used in the 
protection of historic properties and cultural resources could be 
detrimental and result in the destruction of the very resources your 
team is trying to protect. 
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Damage to archeological sites at the Slack Farm.


Photos courtesy of Kentucky Archaeological Survey


Protecting Sensitive 
Locational Data
To avoid illegal removal of historic 
and cultural resource assets, it is im-
portant to protect specific locational 
data pertaining to archeological sites 
and/or suppress the description of a 
historic property’s contents in public 
documents. However, sometimes 
protecting this information may not 
be sufficient, as the destruction of 
the Slack Farm site in Uniontown, 
Kentucky, illustrates. 


Archeologists had long known about 
the Slack Farm site, which repre-
sented an important Native America 
Late Mississippian village, a com-
munity of wattle and daub houses 
where acres of maize, beans, and 


squash grew at the confluence of the Wabash and Ohio 
Rivers from AD 1450 to 1650. Although relic hunters had 
periodically visited the site to illegally dig for artifacts, the 
Slack family had always turned these individuals away. This 
changed when Mrs. Slack died. In the late 1980s, the new 
owner granted access to looters who paid an excavation fee 
of $10,000. With their rented tractors, the looters dug out 
graves, scattering bones and Late Mississippian pottery frag-
ments. Today, the disturbed site sits as the looters left it.


NOTE: The desecration and destruction of over 400 graves 
at this site helped galvanize a coalition of Native Americans 
and archeologists across the United States, who called upon 
Congress to enact new legislation to better protect Native 
American human remains, funerary objects, and objects of 
cultural patrimony. This effort culminated in 1990 with the 
passage of the Native American Graves Protection and 
Repatriation Act (NAGPRA).


While your planning team must make decisions on a case-by-case 
basis regarding the release of sensitive information, your team 
should always consider the merit of providing such information in 
a general manner, i.e., without reference to sensitive details such as 
locations, security measures, dollar values, etc. 


In the course of your team’s inventory of historic properties and 
cultural resources, you may have documented and evaluated 
traditional cultural practices of a particular social group; in some 
cases, this information relates to spiritual beliefs that are very 
personal and sensitive. Your planning team should consult with 
social groups that have historic ties to your project area to ensure 
that the cultural practices you have learned about during your 
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inventory are not inappropriately treated in your hazard mitigation 
plan.  


Your SHPO/THPO will be able to provide additional guidance 
on proper handling of sensitive information. These measures will 
help you to avoid unnecessary anxieties about placing your valued 
historic properties and cultural resources at further risk.


Consideration 2. 
Required Regulatory Review
As noted in Phases 1 and 3 of this guide, a second consideration 
that will influence your planning team’s activities during the 
implementation phase is the requirement for compliance with 
Section 106 of the NHPA. Any federally sponsored undertaking is 
subject to review under Section 106’s implementing regulations, 
36 CFR Part 800, “Protection of Historic Properties.” (Federal 
sponsorship can take the form of review, permitting, funding, or 
other type of involvement.) These regulations require Federal 
agencies, along with their State, Tribal, regional, and local partners, 
to evaluate ways to avoid, minimize, or compensate for adverse 
impacts to historic properties listed, or eligible for listing, in the 
National Register. Adverse impacts can, in some cases, be offset by 
recordation, archeological data recovery, enhancement of GIS data, 
public interpretation and education programs, or remembrance 
and symbolic transfer ceremonies.


Public Interpretation and Education 
Programs. Design installations that interpret 
and explain historic resources offer one 
effective method to offset negative impacts 
to historic properties and cultural resources. 
These designs can include the following:


Simple plaques and text panels;


Installations and monuments that provide 
a creative visual interpretation of historic 
properties (Benjamin Franklin’s house, 
shown here, is a good example); and 


Heritage trails and corridors that link a 
neighborhood, city, or region with multiple 
historic properties. These may also be used 
to enhance existing tourism and park-
related initiatives. 














Franklin Court Ghost Frame, Independence NHP, 
Philadelphia, Pennsylvania. 


Photo courtesy of Independence National Historic Park
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Remembrance and Symbolic Transfer Ceremonies. 
Remembrance ceremonies sometimes can be used by 
community members to honor the loss of a historic property, 
a neighborhood, or an entire community when these 
have been demolished or relocated as a result of a hazard 
mitigation project. This type of ceremony allows those 
affected by the loss to come together to share their grief in a 
dignified and appropriate way. Ceremonies such as these also 
are a way to mark the anniversary of an event that has touched 
many people. 





Archeological Site 
Documentation in Pennsylvania 
In 1999, flooding in Delaware County, Pennsyl-
vania, severely damaged many buildings and 


structures, including a significant eighteenth-century stone 
house. Located next to a stream, this house had already 
experienced repeated flood-related damage. After determin-
ing that relocating the dwelling would not be feasible due 
to its large size and the complex engineering involved, the 
owners decided to have the house demolished.


So that future generations could learn about the house and 
its history, a detailed archival record was created. The archive 
included extensive large-format black and white photography, 
measured floor plans, a detailed written description, and a 
narrative history of the site. These materials were placed in 
a local repository.


Thus, despite the fact that a significant historic property 
was demolished, a complete historic record remains for the 
benefit of the community. Left: 18th century stone house before demolition, 


Delaware County, Philadelphia, Pennsylvania.
Above: Archeologists excavating and documenting the 
Schoonmaker site. Delaware County, Philadelphia.


Photos courtesy of URS Group, Inc., 2001
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Symbolic transfer ceremonies can also help communities 
effectively commemorate the loss of one place, while moving 
to a new location. In the case of one community that was 
relocated due to river valley flooding associated with the 
creation of a new reservoir, an extensive number of historic 
properties, including sacred sites, were lost. A service was 
held on the old site, and then on the new site, symbolically 
transferring and maintaining values from one site to the 
other.


Before implementing mitigation actions you identified in Phase 
3, it is important that your planning team officially communicate 
with your SHPO/THPO regarding formal Section 106 compliance. 
Section 106 compliance involves conducting an alternatives analysis 
in consultation with your SHPO/THPO and other interested 
parties, in which different mitigation actions are evaluated for 
their ability to minimize impacts to historic properties or cultural 
resources. Section 106 regulations also require consultation with 
your SHPO/THPO, including providing them the opportunity to 
comment on your recommended actions. Failure to secure formal 
Section 106 compliance can jeopardize Federal funding, permits, 
or approvals, and even prevent project implementation.


If your planning team has carefully followed the recommendations 
contained in this planning guide, you will have worked with 
your SHPO/THPO when you applied the STAPLEE criteria to 
evaluate a variety of alternative actions. If so, your team may have 
accomplished much of the work required for complying with 
Section 106. 


Your team should send a formal letter to your SHPO/THPO 
that carefully documents how your team has followed the 
recommendations contained in this guide. In writing the letter, 
your team should seek input from State and Federal environmental 
review staff involved in your planning effort. If the SHPO/
THPO recommends additional work before formal Section 106 
compliance can be completed, various sources of information can 
help you to reach compliance. These include recommendations 
from the SHPO/THPO themselves. 


If regulatory review by a SHPO/THPO is required, and your 
project involves Federal assistance that will adversely affect 
National Register eligible or listed properties, a Memorandum of 
Agreement (MOA) between the Federal agency involved and the 
SHPO/THPO is required. If your SHPO informs you that an MOA 


Section 106 
Project Review
Even if your community’s 
historic properties are not 


listed in the National Register, the 
mitigation actions you recommended 
in Phase 3 for protecting these prop-
erties will nevertheless be subject 
to Section 106 review if they will be 
funded by Federal (e.g., FEMA) dol-
lars or require Federal permitting. 
Federally assisted projects that involve 
certain types of historic properties that 
are hidden from view, such as buried 
archeological sites, are subject to Sec-
tion 106 review due to their potential 
significance. Before implementation of 
mitigation activities that involve ground 
disturbance, your community may be 
required to make an attempt to locate 
these properties.


In addition to Section 106 review, your 
projects may also be subject to other 
State and local review under State his-
toric preservation and/or archeological 
laws and regulations.
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is required, it is not your responsibility to negotiate the MOA. You 
should speak with the appropriate Federal agency staff, who will 
coordinate and conclude the consultation process.


Consideration 3. 
Interagency Coordination/Agreements
During implementation, your planning team will want to continue 
to coordinate closely with all of the partners with whom it has been 
working throughout the planning process. These include your 
SHPO/THPO, local or regional planning entities, local building 
officials, and others who have helped your team to develop its 
goals and decide upon mitigation actions up to this point. As you 
implement the plan, your team may discover other interested 
parties and groups with historic ties to your planning area who may 
not have been involved in the earlier planning activities. Although 
it is preferable to have included these parties on your team before 
the implementation phase, it is important that your team open up 
its planning process to include these new sources of input, even if it 
means your planning team must revisit earlier decisions.


It is a good idea to prepare an interagency agreement between 
or among the involved agencies. Interagency agreements allow 
for the streamlining of regulatory review by providing a formal 
framework for integrating planning activities that are required 
by both the hazard mitigation planning process and Section 106 
review. Redundancies are thus eliminated. For example, public 
input that is required during both of these processes is useful 
for gathering information on what mitigation alternatives are 
supported by the community and stand a better chance of being 
implemented. Moreover, an interagency agreement can expedite 
much of the Section 106 review work required if local, State, or 
Tribal agencies involved in the general mitigation planning process 
have or hire qualified individuals to perform the review of the 
various mitigation projects your team has proposed. These staff or 
consultants could include archeologists, historians, or preservation 
planners. 


Interagency agreements also provide an opportunity for 
formalizing the implementation of actions that minimize or 
compensate for impacts to historic properties and cultural 
resources, including spelling out the procedures to follow to 
balance historic preservation and mitigation needs. 


The Need for 
Interagency 
Agreements
Your SHPO/THPO, as well 


as your funding agency, can help you 
evaluate when the use of an interagen-
cy agreement is most appropriate.







4-7Version 1.0    May 2005 


implement the plan and monitor progress 4
If your team chooses not to undertake a formal interagency 
agreement, there are many other ways in which you can encourage 
interagency cooperation. Just as your team has pulled together a 
multitude of interests to advise on mitigation planning for historic 
properties and cultural resources, you can continue to engage 
these interests throughout the implementation process. Activities 
in which you can interact with those who can inform and guide 
the implementation process include attendance or speaking 
engagements at seminars, brown bag lunches, or conferences about 
historic properties and cultural resource preservation or hazard 
mitigation planning. Regularly scheduled progress meetings are 
also beneficial.


By participating in such interagency activities, you will also be able 
to share your experiences with others facing similar collaborative 
challenges. 


Consideration 4. 
Evaluating and Updating your Plan
In implementing your hazard mitigation plan, your team will 
likely learn something new about your community’s historic 
properties and cultural resources. This may include clarification 
on preservation priorities, new intelligence about governmental 
provisions for protecting these resources, differing perspectives 
on mitigation as embodied in other parts of the hazard mitigation 
plan, and, as mentioned above, what is truly effective or ineffective 
for mitigating damage to certain properties and resources. 


For those projects whose implementation was not guided by the 
Secretary of the Interior’s Standards for the Treatment of Historic Properties, 
your planning team should carefully document the reasons why 
those standards were not used, and evaluate alternative actions 
that would employ these standards. You should also extend such 
planning to properties and resources that are similar to the ones 
targeted by these projects. 


In the case of certain cultural resources, such as archives and 
collections, your team may wish to obtain feedback from a variety of 
professionals, including curators, as to their perceived effectiveness 
of mitigation efforts. Gathering specific information about the 
costs and successes of these efforts may be useful in your plan 
update. This information may also be useful to others who are 
contemplating development of mitigation plans with significant 
cultural resource collections and assets.
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Your team will likely gain new knowledge about how your historic 
properties and cultural resources are viewed or administered. This 
new knowledge may include the introduction or revision of a State 
tax incentive for the rehabilitation of historic properties, which 
may provide additional opportunities for private developers not 
factored into your original plan. Socioeconomic changes may also 
transform the hierarchy of preservation priorities, so that certain 
priorities either become more pressing or lose some of their value. 
This, in turn, will influence the order in which implementation of 
mitigation actions should proceed. Shifts in development patterns 
that occur subsequent to the initial development of your plan 
may also have a dramatic impact on preservation priorities. For 
example, a recently suburbanized region may find that historic 
farmsteads, once plentiful, have become increasingly scarce and 
may seek to adjust its preservation priorities accordingly. 


New technologies and new study data on historic properties and 
cultural resources may emerge during the course of implementing 
your plan. For example, newly developed regional archeological 
predictive models—not available when your plan was created—
could assist in the identification and evaluation of this specific type 
of historic property. Your planning team may also identify new 
types of mitigation methods that result in better benefits for your 
community.  


Armed with this new knowledge, your planning team will want to 
reassess its goals, objectives, and actions to determine the extent to 
which they are still applicable.


Updating the Plan 
After your planning team has evaluated implementation 
actions and identified new information that can affect future 
implementation strategies, you are ready to update the plan. 
Depending on the extent of the required changes, you may need to 
reformulate specific actions, objectives, or even goals. 


In deciding on revisions, your planning team should draw upon 
the same consensus-driven prioritization methods it used earlier in 
the planning process, first and foremost being solicitation of public 
input. These methods are explained in greater detail earlier in 
this guide as well as in the other FEMA how-to guides mentioned 
throughout this document. 
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Post-Disaster Recovery 
An important part of your community’s post-disas-
ter response and recovery effort will be ensuring 
that historic property and cultural resource con-


siderations are taken into account after a disaster, just as 
they were accounted for in the mitigation planning before the 
disaster. Your hazard mitigation planning team should work 
with the larger disaster response and recovery team, which, 
depending upon the extent of the disaster, may include 
FEMA, State, county, and local agencies to ensure that they 
are made aware of the major components of your mitigation 
plan for historic properties and cultural resources. Moreover, 
the locational data—particularly the GIS data—that you 
have amassed during your inventory of historic properties 
and cultural resources may prove to be extremely helpful 
to emergency response planners as they attempt to make 
important decisions about which historic properties it would 
be worthwhile to repair. 


The post-disaster rehabilitation period offers an opportunity 
to acquire funding, through such programs as FEMA’s Public 
Assistance Program, in the case of Presidentially declared 
disasters, that would not be available otherwise. With this 
infusion of funds, historic properties can be adaptively 


reused to meet larger community goals, including tourism 
development or heritage education. 


After a disaster event, some segments of the community 
may want to act quickly and demolish damaged buildings 
in order to show that progress is being made. This position 
can create conflict with others and the situation grows more 
complicated if the buildings are located in a minority neigh-
borhood where residents have little voice in the decisions. 
Therefore, it is imperative that different community interests 
work together following a disaster event to make important 
decisions regarding historic properties. 


Following a disaster, some community members may wish 
to erase any visible evidence associated with hazard-related 
damage. For example, damaged historic properties that are 
good candidates for repair may be needlessly targeted for 
demolition. On the other hand, some community members 
may be unwilling to part with historic properties that are 
so extensively damaged that their repair and rehabilitation 
would not justify the costs involved. Thus, your team may find 
itself encountering many of the same prioritization issues 
it experienced during the earlier phases of the mitigation 
planning process.


A State Success 
Story
Disaster Planning for Flor-
ida’s Historic Resources, 


prepared by the Florida Department 
of Community Affairs with assistance 
from the Florida Division of Historic 
Resources and 1000 Friends of Florida, 
describes steps for preparing emer-
gency response plans for individual 
historic resources, expediting review 
of repair and reconstruction permits 
in the event of damage, and improv-
ing coordination between emergency 
management and historic preservation 
efforts within a community in order to 
reduce disaster-related damage and 
rebuild local economies. This guide is 
available at http://www.dca.state.fl.us/
fdcp/dcp/publications/historic.pdf.


Send Your Updated Survey to Your SHPO
Make sure you send a copy of your updated historic property sur-
veys to your SHPO office for review/approval and/or inclusion in the 
State database. Determinations included in SHPO databases can 


be shared with FEMA and used more readily (in the event of multi-agency 
consultations) than local surveys not approved by your SHPO. Local surveys 
may also disappear or not be available in the event of a disaster.
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The Effect of Changing 
Perceptions on Your Inventory
Perceptions of which historic properties and cul-
tural resources are significant can also change 


over time, and will affect your inventory. For example, a 
suburban neighborhood constructed after World War II, such 
as Levittown, may once have been regarded as ordinary, 
but now it has taken on a new level of significance. The ac-
companying photographs and information are illustrative of 
these “near history” resources.


Arapahoe Acres, Englewood, Colorado. Built between 
1949 and 1957, this 33-acre postwar subdivision reflects 
the vision of developer-architect Edward Hawkins and site 
planner-architect Eugene Sternberg for a community of 
moderately priced small houses using modern principles of 
design. Breaking the ubiquitous grid of metropolitan Den-
ver, the plan is distinctive for its curvilinear arrangement of 
streets, placement of houses on small uniformly sized lots to 
provide both views and privacy, and integration of landscape 
features, such as lawns, fences, hedges, shrubbery, and 
specimen trees, to organize space and give the landscape 
a flowing, sculptural quality. 


Photographs of Arapahoe Acres are in a National Register 
publication entitled Historic Residential Suburbs: Guidelines 
for Evaluation and Documentation for the Nation Register of 
Historic Places (David Ames and Linda McClelland, 2002). 
You can download this publication from http://www.cr.nps.
gov/nr/publications/bulletins/suburbs/intro.htm or http://www.
cr.nps.gov/nr/publications/bulletins/suburbs/part2.htm for 
more information on how suburbs—even some built after 
World War II—can be nominated for listing in the National 
Register. 


Arapahoe Acres streetscape ca. 1950s.
Barbara Frison


1949 aerial view of Arapahoe Acres.


Collection of Clyde Mannon


Consideration 5. 
Updating Your Inventory Data
As your team evaluates the implementation of your mitigation plan 
for historic properties and cultural resources you will also want to 
develop a strategy for revising and updating your inventory data 
based on your evaluation results. 


Although some level of update should occur at least every 10 
years, certain circumstances, such as a surge in population growth 
or a serious disaster event, may warrant more frequent updates 
of inventory information. It may be worthwhile to update the 
inventory when the hazard mitigation plan itself must be updated: 
every 3 years for State plans and 5 years for local plans, if not 
before. 
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Make Sure Your Data is Up-To-Date
Update your inventory data to reflect loss of historic buildings and 
structures.  


Photo courtesy of 1000 Friends of Florida


Some historic properties may have been demolished since 
the inventory was last updated or other properties may have 
experienced a loss or gain of integrity as a result of alterations. Your 
cultural resources may have changed over time as well. Archives of 
important information may have been acquired by an institution 
or museum. This type of new information is essential to include in 
updates of the inventory and plan.


Lastly, other planning data may have been revised, which may 
have an impact on your historic properties and cultural resources 
inventory. For example, expansion of floodplain boundaries, 
whether due to more detailed study or actual infrastructure 
projects, should be integrated into your inventory. Such changes 
would affect not only your inventory, but your risk assessment of 
historic properties and cultural resources.


As part of your implementation process, your team will want to 
develop a strategy for updating your information about historic 
properties and cultural resources. Other planning initiatives may 
also be in need of updated information. Your local or regional 
planning office and SHPO/THPO may help your team identify 
potential resources and/or other planning groups in need 
of updated information. Consider the advantages of sharing 
information, resources, and costs with other project partners.


Windshield 
Surveys
If your community has a 
large number of historic 


properties and cultural resources, or 
your team lacks the resources to un-
dertake a detailed update of your entire 
inventory, your team should consider 
alternate methodologies for updating 
the inventory. These include a baseline 
windshield survey (see page 2-15), 
which uses representative concentra-
tions of historic properties and cultural 
resources, or a phased approach, in 
which highest-priority resources are 
updated first.







afterword
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Your planning team has accomplished a challenging and 
worthwhile task—integrating historic property and cultural 
resource considerations into the hazard mitigation plan. 


Following the four-phase planning process for hazard mitigation 
planning, as discussed in the core four guides of this how-to 
series, you gathered the necessary resources and enhanced the 
planning team to include experts and interested 
citizens to help you identify the historic properties 
and cultural resources in your Tribe, State, or 
community that are vulnerable to hazards. With 
the help of this guide, you were able to develop 
a preservation hierarchy that you then used to 
estimate losses as part of the last step in preparing 
your risk assessment. Based on this loss estimate, 
you identified hazard mitigation actions and an 
implementation strategy that will allow your Tribe, 
State, or community to build upon its unique 
sense of place while reducing risks from hazard 
events and positioning historic properties and cultural resources 
as economic building blocks for future development. As you 
obtain additional resources, you will be able to refine your historic 
property and cultural resource inventory and risk assessment data, 
updating this information as required by DMA 2000 for review and 
approval to continue your eligibility for FEMA-funded pre- and 
post-disaster programs. 


Now with your hazard mitigation plan in hand, your Tribe, State, or 
local community can access non-traditional technical and financial 
resources, opening up new possibilities for effective preservation of 
neighborhoods, properties, and artifacts. Because of your planning 
team’s efforts, future generations will experience a safer future 
while your Tribe, State, or community retains its valuable heritage 
and cultural assets, all of which help create its unique sense of 
place. 


afterword
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glossary
36 CFR Part 800


The Federal Regulations of the Advisory Council for Historic Preservation (ACHP), Protection 
of Historic Properties, that govern the Section 106 process of the National Historic Preservation 
Act (NHPA). These regulations were amended on August 5, 2004.


ABK Methodology for Seismic-Prone Buildings
An engineering design methodology for unreinforced masonry buildings developed by a 
team of engineers in Los Angeles. This methodology finds that masonry buildings respond 
differently from the way traditional codes and engineering approaches have assumed. Rather 
than amplifying the forces of an earthquake, heavy masonry-walled buildings have the effect 
of dampening the shaking by acting as a “rigid rocking block on a soft soil base.” Using the 
ABK Methodology, the computed force levels in an unreinforced masonry building are lower 
than found under conventional code analysis, and as such the amount of strengthening 
work required for such buildings is less than that needed when conventional code analysis is 
employed. Thus, this approach reduces retrofit intervention and costs.


Adverse Effect
Harm to historic properties directly or indirectly caused by a Federal agency’s action. The 
adverse effect may diminish the integrity of the property’s location, design, setting, materials, 
workmanship, feeling, or association. The regulations that set forth the adverse effect criteria 
are located in 36 CFR §800.5.


Advisory Council for Historic Preservation (ACHP)
An independent Federal agency composed of a 19-member council that advises the President 
and Congress on historic preservation issues and administers the provisions of Section 106 of 
the National Historic Preservation Act (NHPA).


Area of Potential Effects (APE)
The geographic area or areas within which an undertaking may cause changes in the 
character or use of historic properties, if any such properties exist. This area always includes 
the actual site of the undertaking, and may also include other areas where the undertaking 
will cause changes in land use, traffic patterns, or other aspects that could affect historic 
properties.


Certified Local Government
Local governments strengthen their local historic preservation efforts by achieving Certified 
Local Government (CLG) status from the National Park Service (NPS). NPS and State 
governments, through their State Historic Preservation Officers (SHPOs), provide technical 
assistance and small matching grants to these communities. In turn, NPS and States gain 
the benefit of local government partnership in the national historic preservation program. 
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Another incentive for participating in the CLG program is the pool of matching grant funds 
SHPOs set aside to fund CLG historic preservation subgrant projects—at least 10% of the 
State’s annual Historic Preservation Fund (HPF) grant allocation. Grant funds are distributed 
through the HPF grant program, administered by NPS and SHPOs. 


Projects eligible for funding and the criteria used to select them are developed annually by 
the SHPO. Funding decisions are made by the State, not NPS. Among the kinds of activities 
funded are the following: architectural, historical, and archeological surveys; oral histories; 
nominations to the National Register; staff work for historic preservation commissions; design 
guidelines and preservation plans; public outreach materials such as publications, videos, 
exhibits, and brochures; training for commission members and staff; and rehabilitation or 
restoration of National Register listed properties. 


Comprehensive Planning
A process of developing broad plans that express community goals and objectives. 
Comprehensive plans are decision-making tools that establish broad, long-range policy 
guidelines for decisions relating to the development of a community. Comprehensive plans 
generally include three topics: 1) an inventory of existing conditions; 2) a statement of needs 
and goals; and 3) implementation strategies and timeframes. Communities often incorporate 
a series of elements, such as population, land use, economic development, transportation, 
natural and historic resources conservation, community facilities/services, and housing into 
such plans. This process addresses multiple facets of a community and integrates these into a 
coherent vision that guides orderly growth and development for the future.


Concurring Party
Organizations, groups, or individuals who are consulted as part of the Section 106 process 
and who agree with the consensus of the consulting parties on the method to be used to 
resolve the adverse effects of a Federal undertaking. Although concurring parties may sign an 
agreement, they cannot amend or terminate it.


Consulting Party
Organizations, groups, or individuals who have consultative roles in the Section 106 process. 
According to 36 CFR Part 800, any of the following may be a consulting party: State Historic 
Preservation Officers/Tribal Historic Preservation Officers (SHPO/THPOs); Indian Tribes 
and Native Hawaiian organizations; representatives from local governments; applicants for 
Federal assistance; the public or other individuals or organizations with a legal or economic 
relation to the undertaking or a demonstrated interest in the undertaking’s effects on historic 
properties.


Contributing Property
A building, site, structure, or object that adds to the historic associations, historic architectural 
qualities, or archeological values for which a historic district is significant because it: was 
present during the period of significance; relates to the documented significance of the 
property and possesses historic integrity or is capable of yielding important information about 
the period; or independently meets National Register criteria.
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Criteria Considerations
Under the four Criteria for Evaluation of National Register eligibility, cemeteries, birthplaces, 
or graves of historical figures; properties owned by religious institutions or used for religious 
purposes; structures that have been moved from their original locations; reconstructed 
historic buildings; properties primarily commemorative in nature; and properties that have 
achieved significance in the past 50 years shall not be considered eligible for the National 
Register. However, these properties will qualify if they are integral parts of historic districts 
that do qualify or fall into certain special categories. For a description of these categories, see 
National Register Bulletin #15, How to Apply the National Register Criteria for Evaluation.


Criteria for Evaluation
The nomination process for the National Register identifies four criteria that describe how 
properties are significant for their associations with important events or persons, for their 
importance in design or construction, or for their information potential. In order to be listed 
in the National Register, a property must be shown to be significant for one or more of the 
four Criteria for Evaluation.


Criterion A Events: Properties can be eligible for the National Register if they are associated 
with events that have made a significant contribution to the broad patterns of our 
history.


Criterion B Person: Properties can be eligible for the National Register if they are 
associated with the lives of persons significant in our past.


Criterion C Design/Construction: Properties can be eligible for the National Register if they 
embody the distinctive characteristics of a type, period, or method of construction; 
represent the work of a master; possess high artistic values; or represent a significant and 
distinguishable entity whose components may lack individual distinction.


Criterion D Information Potential: Properties can be eligible for the National Register if they 
have yielded, or may be likely to yield, information important in prehistory or history.


Cultural Resource
Non-living examples of objects acquired and preserved because of their potential value as 
examples, reference material, or objects of artistic, historic, scientific, educational, or social 
importance, either individually or as a collection. Often housed in libraries, museums, 
archives, historical repositories, or historic properties, these resources range from three-
dimensional examples such as sculptures, historic furnishings or textiles, to two-dimensional 
examples such as family records, old photographs and maps, and other archival materials.


Curation
A treatment used by Federal agencies to avoid, minimize, or offset the adverse effects of a 
Federal action on historic properties. This measure removes certain features or architectural 
elements from a property for re-use or permanent curation at a museum or other facility. This 
also involves treatment of artifacts that result from archeological surveys.
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Data Recovery
A treatment used by Federal agencies to avoid, minimize, or offset the adverse effects of a 
Federal action on historic properties. This measure, which obtains and recovers information 
about the historic property, specifically pertains to archeological sites adversely impacted by a 
FEMA undertaking. As a result of 2001 revisions to the Section 106 regulations, new guidance 
has been issued by the Advisory Council on Historic Preservation (ACHP) on the treatment 
of historic and prehistoric archeological resources. When a federally assisted project may 
affect one or more archeological sites listed, or eligible for listing, in the National Register, 
Federal agencies must consider the impacts to such sites. Appropriate treatments may include 
preservation in place for future study or use, recovery or partial recovery of archeological 
data, or any combination of these other measures.


Determination of Eligibility
Under the National Historic Preservation Act (NHPA), properties that are either listed in, or 
eligible for listing in the National Register, trigger Federal review under Section 106. Eligible 
historic properties meet one or more of the National Register Criteria for Evaluation and may 
be nominated to the National Register at a future date. If a property is not listed or previously 
determined eligible for listing in the National Register prior to the FEMA undertaking, FEMA 
must make a determination of eligibility for the property.


Displacement Cost
The expense for a business or service to be relocated to another structure because of a hazard 
event. This cost can include the rent for temporary building space per month and a one-time 
cost to set up operations in the new place.


Displacement Time
The number of days a business or service would operate away from its original location due to 
a hazard event. 


Evaluation
The process by which the significance and integrity of a historic property are judged and 
eligibility for National Register listing is determined.


Federal Preservation Officer (FPO)
Official designated by the head of each Federal agency to be responsible for coordinating the 
agency’s activities under the National Historic Preservation Act (NHPA). 


Federal Undertaking
Serving as the trigger for the Section 106 review under the National Historic Preservation 
Act (NHPA), an undertaking is any Federal project, activity, or program that involves the 
expenditure of Federal money and can result in changes in the character or use of historic 
properties. The project, activity, or program must be under the direct or indirect jurisdiction 
of a Federal agency or licensed or assisted by a Federal agency. These activities may include 
construction, rehabilitation and repair projects, demolition, licenses, permits, loans, loan 
guarantees, grants, Federal property transfers, and many other types of Federal involvement. 


NOTE: One technical amendment to 36 CFR Part 800, which became effective on August 5, 
2004, clarified that the Section 106 process does not apply to undertakings that are merely 
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subject to State or local regulation administered pursuant to a delegation or approval by a 
Federal agency. This clarification was made in a revision to the definition of “undertaking” 
under §800.16(y).


Floodplain
As defined under the National Flood Insurance Program (NFIP), any land area susceptible to 
being inundated by water from any source. 


Floodway
As defined under the National Flood Insurance Program (NFIP), the channel of a river or 
other watercourse and the adjacent land areas that must be reserved in order to discharge the 
base flood without cumulatively increasing the water surface elevation more than a certain 
height.


Flood Insurance Rate Map (FIRM)
Map of a community, prepared by FEMA, that shows both the special flood hazard areas and 
the risk premium zones applicable to the community.


Functional Downtime
The number of days that a business would be closed due to damage from a hazard event 
before it could resume in another location.


Geographic Information System (GIS)
A computer system for capturing, storing, checking, integrating, manipulating, analyzing, 
and displaying data related to positions on the Earth’s surface. Typically, a GIS is used for 
handling maps of one kind or another. These might be represented as several different layers 
where each layer holds data about a particular kind of feature. Each feature is linked to a 
position on the graphical image of a map. GIS is becoming an important tool in promoting 
coordinated efforts between emergency management and historic preservation.


Goals
General guidelines that explain what you want to achieve. They are usually broad policy 
statements and represent long-term, global visions.


HABS/HAER
The Historic American Buildings Survey (HABS) is the oldest Federal preservation program. 
Established in 1933 by the National Park Service (NPS) as a make work program for jobless 
architects and photographers in the Depression, the program’s mission is to create a lasting 
archive of American historic architecture. In 1969, the Historic American Engineering 
Record (HAER) began as a companion program to document structures of technological 
and engineering significance. The program established qualitative standards for both 
architectural and photographic documentation and it directs the placement of the archives 
in the Library of Congress. FEMA often applies these standards when using recordation as a 
treatment measure.


Hazard Mitigation
Sustained action taken to reduce or eliminate the long-term risk to human life and property 
from natural hazards and their effects. Note that this emphasis on long-term risk distinguishes 
mitigation from actions geared primarily to emergency preparedness and short-term recovery.
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Hazard Mitigation Actions
Specific actions that help you achieve your hazard mitigation goals and objectives. 


Hazard Mitigation Plan
A systematic evaluation of the nature and extent of vulnerability to the effects of natural 
hazards typically present in the planning area and includes a description of actions to 
minimize future vulnerability to hazards.


HAZUS
FEMA’s nationally applicable standardized methodology and risk assessment software 
program for analyzing potential losses from floods, hurricane winds, and earthquakes. In 
HAZUS-MH, current scientific and engineering knowledge is coupled with the latest GIS 
technology to produce estimates of hazard-related damage before or after a disaster occurs.


Historic Context
Information about historic trends and properties grouped by an important theme in the 
prehistory or history of a community, State, or the nation during a particular period of 
time. Organized by theme, place, and time, they provide a framework for determining the 
significance of a property and its eligibility for National Register listing.


Historic District
A historic district is a National Register (or often State and local) designation referring 
to either historic properties having a number of resources that are relatively equal in 
importance, such as a neighborhood, or large acreage properties with a variety of historic 
properties.


Historic Preservation
An approach to conserving structures, sites, and objects that represent a physical connection 
with people and events from our past. Historic preservation utilizes various land use planning 
strategies, governmental programs, and financial incentives to protect historic resources. The 
preservation of historic structures and sites helps to create a unique environment and sense of 
place.


Historic Preservation Specialist
Historic Preservation Specialists are technical experts who identify and evaluate historic 
properties, apply the Secretary of the Interior’s Standards and Guidelines to proposed 
projects, and negotiate and draft agreement documents. They may work with FEMA program 
staff, other specialists, the applicant, and staff of the State Historic Preservation Office/Tribal 
Historic Preservation Office to bring a scope of work into conformance with the Standards or 
Guidelines.


Historic Property
As defined by 36 CFR Part 800, means any prehistoric or historic district, site, building, 
structure, or object included in, or eligible for inclusion in, the National Register maintained 
by the Secretary of the Interior. This term includes artifacts, records, and remains that are 
related to and located within such properties. The term includes properties of traditional 
religions and cultural importance to an Indian Tribe or Native Hawaiian organization and 
that meet the National Register criteria (Source: 36 CFR §800.16 [I][1]).







a-7Version 1.0    May 2005 


appendix a – glossary


Historic Property Survey
A survey of historic properties in a State, which usually involves the collection of background 
research on each property, fieldwork that includes photographic and architectural 
documentation of the property and a written description of the property, and the reporting of 
this information. The survey is normally conducted as part of the State Inventory of Historic 
Properties.


Historic Review
The Federal process of taking into account whether a Federal action will have an effect on any 
property included in or eligible for the National Register. Historic Review is synonymous with 
Section 106 review.


Identification
Process through which information is gathered about historic properties in an undertaking’s 
Area of Potential Effects (APE) in order to identify the National Register Evaluation Criteria 
and determine eligibility for their listing on the National Register. This is one of the first, and 
most important, initial steps in the Section 106 review process (§800.4[b]). 


Indian Tribe
An Indian Tribe, band, nation, or other organized group or community, including a native 
village, regional corporation, or village corporation, as those terms are defined in Section 3 of 
the Alaska Native Claims Settlement Act (43 U.S.C. 1602), which is recognized as eligible for 
the special programs and services provided by the United States to Indians because of their 
status as Indians (Source: 36 CFR Part 800).


In-Kind Repair
Work that returns a facility to its pre-disaster condition and substantially matches the original 
form, workmanship, and materials.


Integrity
The authenticity of a property’s historic identity, evidenced by the survival of physical 
characteristics that existed during the property’s prehistoric or historic period. Historic 
integrity is the composite of seven qualities, including location, design, setting, materials, 
workmanship, feeling, and association. It is an important qualification for National Register 
listing.


Keeper of the National Register
The person at the National Park Service (NPS) responsible for administering the National 
Register program and maintaining a database of the completed nominations.


Locally Designated Historic Properties
Historic properties nominated for official designation at the local level through a historic 
preservation ordinance or a local preservation/historical organization.


Loss Estimation Table
Projects the losses likely to be sustained due to a specific type of hazard event (e.g., floods) 
based on observed past damages. Estimated losses are provided for different magnitudes of 
the hazard and are expressed as a percentage of replacement cost.
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Memorandum of Agreement (MOA)
An agreement, resulting from consultation, that outlines measures Federal agencies will 
take to avoid, reduce, or offset the effects on historic properties as the agency carries out 
its undertaking. The MOA is signed by the agency, the State Historic Preservation Officer/
Tribal Historic Preservation Officer, and the Advisory Council for Historic Preservation, if 
participating. Other consulting parties assigned responsibilities in the Agreement must also 
be signatories.


National Environmental Policy Act (NEPA)
Signed into law by President Nixon in 1969, the National Environmental Policy Act establishes 
the broad national framework for protecting the environment, including historic properties. 
NEPA’s basic policy is to ensure that all branches of government give proper consideration to 
the environment prior to undertaking any major Federal action that significantly affects the 
environment. In general, this law established a national policy which would 1) “encourage 
productive and enjoyable harmony between man and his environment”; 2) promote efforts 
which would “prevent or eliminate damage to the environment and biosphere and stimulate 
the health and welfare of man”; and 3) “enrich the understanding of the ecological systems 
and natural resources important to the Nation.”


The NEPA process subsumes the review of proposed actions under an array of other Federal 
laws. In regard to historic properties, the most significant Federal law is the National Historic 
Preservation Act of 1966 (NHPA – see below). To achieve improved project streamlining, 
NEPA and NHPA requirements are sometimes combined. The Advisory Council for Historic 
Preservation’s (ACHP) regulations that implement Section 106 of NHPA, 36 CFR Part 800, 
allow Federal agencies to coordinate the two processes. Guidance may be found under 
§800.8(a). 


National Flood Insurance Program (NFIP)
Federal program created by Congress in 1968 that makes flood insurance available in 
communities that enact minimum floodplain management regulations as indicated in 44 CFR 
§60.3.


National Historic Landmark (NHL)
Districts, sites, buildings, structures, and objects found to possess national significance in 
illustrating or representing the prehistory and history of the United States. Designated by the 
Secretary of the Interior, NHLs comprise less than four percent of the properties listed in the 
National Register. Section 110(f) of the National Historic Preservation Act (NHPA) and 36 
CFR §800.10 outline special requirements for undertakings affecting NHLs.


National Historic Preservation Act (NHPA)
In response to the rapid loss of historic resources from urban renewal in the 1950s and 60s, 
Congress passed this Act in 1966 to ensure that Federal agencies integrate historic properties 
in their project planning and execution, and encourage States to begin their own historic 
preservation programs. The primary components of the NHPA are: adoption of the National 
Register as the country’s official list of historic properties; creation of the Advisory Council for 
Historic Preservation (ACHP) and State Historic Preservation Offices; requirement of Federal 
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agencies to establish historic preservation programs, designation of a Federal Preservation 
Officer, and consideration of the effects of Federal undertakings on historic properties.


National Park Service (NPS)
Responsible for performing many of the responsibilities specifically vested in the Secretary 
of the Interior under the National Historic Preservation Act (NHPA). NPS maintains a large 
cultural resources professional staff with expertise in the broad range of historic preservation 
activities authorized under the NHPA.


National Register of Historic Places (National Register)
The national list of districts, sites, buildings, structures and objects significant in American 
history, architecture, archeology, engineering, and culture, maintained by the Secretary of the 
Interior under authority of Section 101(a)(1)(A) of the National Historic Preservation Act 
(NHPA).


Natural Resource Protection Actions
Actions that, in addition to minimizing hazards, also preserve or restore the functions of 
natural systems. Some natural resources either are historic properties in themselves or 
contribute to an understanding of historic properties. Such types of mitigation actions 
include sediment and erosion control, stream corridor restoration, watershed management, 
forest and vegetation management, and wetland restoration and preservation.


Non-Contributing Property
A building, site, structure, or object that does not add to the historic associations, historic 
architectural qualities, or archeological values for which a historic district is significant 
because it: was not present during the period of significance; does not relate to the 
documented significance of the property and does not possess historic integrity or is not 
capable of yielding important information about the period; or, it does not independently 
meet National Register criteria.


Objectives
Define strategies or implementation steps for attaining the identified goals. Unlike goals, 
objectives are specific and measurable.


Planning
The act or process of making or carrying out plans; the establishment of goals, policies, and 
procedures for a social or economic unit.


Planning for Post-Disaster Reconstruction
The process of planning (preferably prior to an actual disaster) those steps the community 
will take to implement long-term reconstruction with one of the primary goals being to 
reduce or minimize its vulnerability to future disasters. These steps can include a wide variety 
of land-use planning tools, such as acquisition, design review, zoning, and subdivision review 
procedures. It can also involve coordination with other types of plans and agencies but is 
distinct from planning for emergency operations, such as the restoration of utility service and 
basic infrastructure.
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Pre-Disaster Mitigation (PDM) Program
A FEMA program to provide technical and financial assistance to States and local 
governments to assist in the implementation of pre-disaster hazard mitigation actions. These 
measures must be cost-effective and designed to reduce injuries, loss of life, and damage 
and destruction of property, including damage to critical services and facilities under the 
jurisdiction of the States or local governments.


Prehistoric
A term that refers to the period prior to recorded history. In American society, prehistoric 
refers to the period prior to the arrival of Europeans in the New World because few 
documents or records exist to supplement any physical evidence that may exist.


Preservation
A treatment to a historic property which is specifically the act or process of applying measures 
to sustain the existing form, integrity and material of a building or structure, and the existing 
form or vegetative cover of a site. It may include initial stabilization work, where necessary, as 
well as ongoing maintenance of the historic building materials.


Professional Qualification Standards
Criteria set forth in the Secretary’s Standards (48 FR 44739) and 36 CFR Part 61 Appendix 
A that define minimum education and experience required to perform identification, 
evaluation, registration, and treatment activities associated with historic properties.


Programmatic Agreement
An agreement that defines the roles and responsibilities of Federal and State/Tribal 
partners and streamlines the Section 106 historic review process. The Programmatic 
Agreement is typically developed for a large or complex project or a class of undertakings 
that would otherwise require numerous individual requests for Advisory Council for Historic 
Preservation (ACHP) comments under Section 106. Under the National Historic Preservation 
Act (NHPA), the Programmatic Agreement replaces the Section 106 process outlined in 36 
CFR Part 800. 


Protection
A treatment to a historic property, which is specifically the act or process of applying measures 
designed to affect the physical condition of a property by defending or guarding it from 
deterioration, loss, or attack, or to cover or shield the property from danger or injury. In 
the case of buildings or structures, such treatment is generally of a temporary nature and 
anticipates future historic preservation treatment; in the case of archeological sites, the 
protective measure may be temporary or permanent.


Public Assistance (PA) Program
A FEMA program that provides grants to State and local governments, Tribal organizations, 
eligible private non-profit organizations, and other public entities for losses sustained in 
disasters and other related needs. Eligible projects include debris removal, emergency 
protective measures, and permanent restoration. 
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Public Participation
The involvement of parties in the Section 106 consultation process who may be concerned 
with the possible effects of an agency action on historic properties. This involvement is 
outlined in the Section 106 regulations that govern the historic review process.


Recordation and Documentation
One measure used by Federal agencies for treating the adverse effects of an undertaking, 
recordation and documentation is the process of conducting fieldwork and background 
research for a property, including measured drawings, photographs, an architectural 
description, and a historic narrative. This information is then filed with the State Historic 
Preservation Office/Tribal Historic Preservation Office or other archive, as identified in the 
Memorandum of Agreement (MOA).


Redevelopment
The process of rebuilding a community’s economic activity similar to the process of 
reconstruction. Redevelopment differs from economic recovery in that it goes beyond the 
process of merely restoring disrupted economic activity to the creation of new economic 
opportunities and enterprises in the aftermath of the recovery period, particularly including 
those that arise as by-products or direct outcomes of the disaster itself.


Rehabilitation
One measure used by Federal agencies for treating the adverse effects of an undertaking, 
rehabilitation is the process of returning a historic property to a state of utility, through repair 
or alteration, which makes possible an efficient contemporary use while preserving those 
portions and features of a property which are significant to its historical, architectural, and 
cultural values.


Relocation
One measure used by Federal agencies for treating the adverse effects of an undertaking, 
relocation is an option for individual property owners when technically and financially 
feasible. While it is preferred to keep a property in its historic context, when possible, 
relocation often provides the opportunity to satisfy the needs and concerns of all parties 
involved.


Replacement Value
Represents the approximate cost of the contemporary reconstruction of an existing building, 
structure, or cultural resource. The replacement value is used in determining the cost-
effectiveness of various hazard mitigation alternatives.


Restoration
A treatment measure for a historic property, restoration is the act or process of accurately 
recovering the form and details of a property and its setting as it appeared at a particular 
period of time.


Risk
The potential loss associated with a hazard, defined in terms of expected probability and 
frequency, exposure, and consequences. Also, the estimated impact that a hazard would have 
on people, services, facilities, and structures in a community; or the likelihood of a hazard 
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event resulting in an adverse condition that causes injury or damage. Risk is often expressed 
in relative terms such as a high, moderate, or low likelihood of sustaining damage above a 
particular threshold due to a specific type of hazard event. It also can be expressed in terms of 
potential monetary losses associated with the intensity of the hazard.


Risk Assessment
Measuring the potential for property damage, economic loss, injury, and death that may 
result from both natural and manmade hazards. Specifically, it involves identifying potential 
hazards and assessing a community’s ability to survive them, diminish their impact, or avoid 
them completely. Risk assessment is central to the hazard mitigation planning process, and 
is described fully in FEMA 386-2, Understanding Your Risks: Identifying Hazards and Estimating 
Losses.


Secretary of the Interior’s Standards for Archeology and Historic Preservation
Professional standards that address results to be achieved by Federal agencies when planning 
for the identification, evaluation, registration, and treatment of historic properties.


Secretary of the Interior’s Standards for Rehabilitation
The section of the overall preservation project standards that addresses the most prevalent 
treatment (in 36 CFR 67) of a property’s characteristics that are significant to its historic, 
architectural, and cultural values.


Secretary of the Interior’s Standards for the Treatment of Historic Properties
A series of concepts about maintaining, repairing, and replacing historic materials, as well as 
designing new additions or making alterations; as such, they cannot, in and of themselves, 
be used to make essential decisions about which features of a historic property should be 
saved and which might be changed. Once an appropriate treatment is selected, the Standards 
provide philosophical consistency to the work.


Section 106
The review process established under Section 106 of the National Historic Preservation Act 
(NHPA) that addresses results to be achieved by Federal agencies when planning for the 
identification, evaluation, registration, and treatment of historic properties. The NHPA 
under Section 106 requires that every Federal agency “take into account” how each of its 
undertakings could affect historic properties. An agency must also afford the Advisory 
Council for Historic Preservation (ACHP) a reasonable opportunity to comment on the 
agency’s undertakings.


Seismic Rehabilitation/Seismic Retrofit
Technical measures used to reduce a building’s earthquake vulnerability. Includes the 
development of an objective, the determination of a design event, a preliminary building 
evaluation, including the concept of building redundancy, a classification of building 
elements into primary and secondary, and the development of a preliminary rehabilitation 
or retrofit design specific to the building and the area in which it is located. For more 
information please see FEMA 274, NEHRP Commentary on the Guidelines for the Seismic 
Rehabilitation of Buildings, October, 1997. 
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Significance
Historic significance is the importance of a property to the history, architecture, archeology, 
engineering, or culture of a community, State, or the nation. Historic significance is based on 
four criteria (see Criteria for Evaluation above) and is an important qualification for National 
Register listing.


Sound Land Management and Use
The process wherein the governmental body responsible for land use regulation in a political 
jurisdiction plans and regulates the use of land within its jurisdiction in order to promote 
the reduction of property exposure to flood hazard and the protection of environmental 
values of floodplains. Sound use of land acquired with FEMA funds and transferred to 
local governments is used primarily for open space and recreational purposes to minimize 
potential for any future flood damage.


Special Flood Hazard Area (SFHA)
Land area subject to inundation by a flood having a 1-percent or greater probability of being 
equaled or exceeded during any given year (base, or 100-year flood).


State Historic Preservation Officer (SHPO)
In cooperation with Federal agencies, SHPOs are responsible for directing and conducting 
a comprehensive statewide survey of historic properties and maintaining inventories of such 
properties under Section 101(b)(3) of the National Historic Preservation Act (NHPA). These 
State officials maintain important information on historic properties in inventories and in 
comprehensive statewide historic preservation plans, and are required to have qualified 
preservation professionals on staff. Federal agencies are directed in Section 110 of the NHPA 
to cooperate with SHPOs in establishing programs to locate, inventory, and nominate historic 
properties to the National Register. 


State Inventory of Historic Properties
Based on State Historic Property Surveys (HPSs), the State Inventory is a listing of all historic 
resources in the State, including those of local or regional significance. This inventory is the 
responsibility of the State Historic Preservation Office.


State Register of Historic Places
Based on State Cultural Resource Surveys (CRSs) and the State Inventory of Cultural 
Resources, States maintain a list of historic properties of State significance. Although the State 
Registers contain National Register properties, they usually contain more properties and are 
based on different criteria than the National Register. Designated by a State Review Board and 
administered by the State Historic Preservation Officer (SHPO), State Registers are often the 
first hurdle for obtaining National Register status for historic properties.


Structure
As defined under the National Flood Insurance Program (NFIP), a walled and roofed 
building, including a storage tank for gas or liquid, that is principally above ground, as well as 
a manufactured home. 
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Within the historic preservation community, the term “structure” refers to a specific type of 
historic property. This term is used to distinguish from buildings those historic properties 
made for purposes other than human shelter. Representative examples include a bandstand, 
canal, earthwork, gazebo, grain elevator, lighthouse, silo, tunnel, and windmill. 


Traditional Cultural Property (TCP)
A property eligible for inclusion in the National Register because of its association with 
cultural practices or beliefs of a living community that are rooted in that community and are 
important in maintaining the continuing cultural identity of the community. An example of 
a TCP is a location associated with the traditional beliefs of a Native American group about 
its origins, its cultural history, or the nature of the world. Federal agencies must treat TCPs as 
historic properties under Section 106. For further guidance, see National Register Bulletin 
#38, Guidelines for Evaluating and Documenting Traditional Cultural Properties.


Treatment
A measure used by a Federal agency to avoid, reduce, minimize, or offset the adverse 
effects that a Federal undertaking may have on a historic property. Although there are 
some treatment measures that are typically used by the agency (see Recordation and 
Documentation; Data Recovery; Curation; Relocation), Federal agencies are not limited to 
these measures and can use any measure upon which the involved parties agree. Treatment 
does not have to have a direct impact on the adverse effect for a specific historic property, 
but may include educational and planning tools or other measures to promote historic 
preservation awareness and practice in a community.


Tribal Government
The recognized governing body of an Indian Tribe, band, nation, pueblo, village, or 
community, including any Alaska Native Village defined in or established pursuant to the 
Alaska Native Claims Settlement Act (85 Stat. 688) (Source: FEMA Tribal Policy).


Tribal Historic Preservation Officer (THPO)
The Tribal equivalent to a State Historic Preservation Officer (SHPO). The THPO may 
assume a role parallel to that of State government in administering the national historic 
preservation program on reservations. Tribes will tailor the program to accommodate 
Tribal values and address Tribal priorities. The 1992 Amendments to the National Historic 
Preservation Act (NHPA) recognized the Tribes’ growing capabilities in historic preservation 
and the Tribes’ rightful place in the national program. Specifically, the 1992 Amendments 
provide for Tribes, at their request, to assume responsibilities for such functions as identifying 
and maintaining inventories of culturally significant properties, nominating properties to the 
National Register, conducting Section 106 review of Federal agency projects on Tribal lands, 
and administering educational programs on the importance of preserving historic properties. 


Tribal Lands
All lands within the exterior boundaries of any Indian reservation and all dependent Indian 
communities (Source: 36 CFR Part 800).
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library
The library contains many sources for helping you with historic 
properties, cultural resources, and hazard mitigation. Below is an 
outline to help find information for your specific needs.


I. Site-Specific Emergency Response Plans


II. Funding Tools


A. Primary Federal Programs 


B. Other Federal Programs


C. Primary State Programs


D. Other State Programs


E. Non-Profit Organizations


III. Contact Information


A. Federal Government


B. State Governments


C. Tribal Governments


D. Non-Profit Organizations


IV. Publications


V. Other Useful Web Sites


I. Site-Specific Emergency 
Response Plans 
Development of site-specific emergency response plans should 
be strongly considered for historic properties with extensive 
collections of cultural resources. Ideally, each plan should cover 
continuation and staffing, pre-disaster planning, actions to be taken 
immediately prior to the disaster, if possible, and actions to take in 
response to the disasters. 
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A number of publications and Web sites can provide guidance on 
developing a site-specific emergency response plan:


Preparedness


California Preservation Clearinghouse (http://cpc.stanford.edu/
disasters/index.html) includes a generic disaster plan, information 
on other sites to visit for sample disaster plans and case histories, 
and a disaster plan exercise to test an existing disaster plan and 
train staff.


Federal Alliance for Safe Homes (FLASH) (http://www.flash.org) 
can assist with mitigation planning and insurance issues.


Mitigation 


Archaeological Stabilization Guide: Case Studies in Protecting 
Archaeological Sites (Florida Department of State, 2000, http://www.
flheritage.com) contains useful techniques for stabilizing and 
protecting archeological resources, including vegetation, hay bales, 
renourishment, and sandbags.


Best Management Practices: An Owner’s Guide to Protecting 
Archaeological Sites (Florida Department of State, 2000, http://www.
flheritage.com) overviews stabilization and protection techniques.


Federal Emergency Management Agency’s Historic Preservation 
and Cultural Resources Program (http://www.fema.gov/ehp) 
includes ideas on how to mitigate disaster damage to historic and 
cultural resources.


Hurricane Readiness Guide for Owners and Managers of Historic 
Resources (National Trust for Historic Preservation’s Information 
Series, http://www.cr.nps.gov/hps/tps/briefs/presbhom.htm) 
focuses on various techniques to protect historic structures from 
hurricane damage and to employ in the recovery process.


Preserving History from Fire: Bridging the Gap Between Safety Codes and 
Historic Buildings (Old House Journal, November/December 2000) 
addresses fire code issues for historic buildings.


Response and Recovery 


FEMA Job Aid for Photographing Historic Properties After a Disaster 
(FEMA, 2001, call 1.800.480.2520 and ask for Job Aid #9580.6) 
provides clear direction on how to take photographs necessary to 
document a site for the purposes of determining National Register 
eligibility after a disaster.
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Georgia Historic Preservation Division (http://www.gashpo.
org/assets/documents/1996_after_the_flood.pdf) contains a 
publication about recovering from a flood.


Heritage Emergency National Task Force (http://www.
heritagepreservation.org) has a series of useful publications, 
including the Emergency Response and Salvage Wheel, Resources for 
Recovery: Post-Disaster Aid for Cultural Institutions, and Cataclysm 
and Challenge: Impact of September 11, 2001, on Our Nation’s Cultural 
Heritage (2002). This Web site also includes useful links to 
numerous disaster preparedness and response sites for cultural 
institutions.


North Carolina State Historic Preservation Office (http://www.
hpo.dcr.state.nc.us/disaster.htm) includes extensive information 
for owners of damaged buildings following a natural disaster.


Treatment of Flood-Damaged Older and Historic Buildings (National 
Trust for Historic Preservation’s Information Series, http://www.
cr.nps.gov/hps/tps/briefs/presbhom.htm) identifies ways to deal 
with foundation erosion, wood rot, saturated insulation, damage to 
interior finishes, and other recovery concerns.


Disaster Planning for Cultural Institutions


Central New York Library Resources Council (http://www.clrc.org) 
provides information on completing a disaster plan for libraries, 
museums, and cultural institutions.


The Getty Conservation Institute (http://www.getty.edu/
conservation) provides information on disaster preparedness and 
response for cultural institutions.


II. Funding Tools
Several sources of funds are available for the protection of historic 
resources in hazard-prone communities. Various State, Federal, 
and private programs provide assistance to local communities and 
homeowners, although grant funds may be limited in amount. 
Some of the major programs available to local communities, 
individual businesses, and homeowners are listed below. Many of 
these funding tools may be combined in hazard mitigation projects 
which protect historic resources.


Note that the Advisory Council for Historic Preservation (ACHP) 
has provided an exhaustive list of funding sources for historic and 
cultural resource projects, only some of which are described here. 
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To learn more about this list, visit http://www.achp.gov/funding.
html. 


A. Primary Federal Programs


The Federal Emergency Management Agency (FEMA) provides 
help to States and communities for disaster assistance and hazard 
mitigation activities under the following programs:


Emergency Management Performance Grant (EMPG) 
Program. Formerly known as the State and Local Assistance 
Program, the EMPG is another potential source of funds. 
A Federal program that is administered by your State 
emergency management agency (SEMA), EMGP’s purpose is 
to encourage communities to develop comprehensive disaster 
preparedness and assistance plans, programs, and capabilities. 
Congress appropriates funds for the EMGP program, 
and grants are available on a 50 percent matching basis. 
Additional information about this program may be requested 
from a grant administrator.


Flood Mitigation Assistance (FMA) Program. Funding under 
this program provides grants to States and communities to 
plan and carry out activities designed to reduce the risk of 
flood damage to structures covered under the National Flood 
Insurance Program (NFIP). The program provides planning 
and project grants for activities that are technically feasible, 
cost-effective, and proposed projects that meet minimum 
NFIP Standards and are cost-beneficial to the NFIP. This is 
an annual FEMA program with funding levels for each State 
based upon the number of insured properties in that State. 
For more information, see http://www.fema.gov/fima/
mitgrant.shtm. 


Hazard Mitigation Grant Program (HMGP). This program 
provides grants to States for their use in conducting 
mitigation activities, implementing State or local hazard 
mitigation plans, and funding mitigation actions in disaster-
prone areas. Funding for the HMGP is set at 7.5% of the total 
Federal disaster assistance grants made under a Presidentially 
declared disaster. States with Standard Plans may be granted 
this percentage. For States with Enhanced Plans, HMGP 
grants of up to 20% may be provided. Individual property 
owners should contact their local jurisdiction for application 
procedures. Further information is available on http://www.
fema.gov/fima/mitgrant.shtm. 
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Increased Cost of Compliance (ICC). Coverage that may 
be available to historic structures covered by a Standard 
Flood Insurance Policy (SFIP) under the National Flood 
Insurance Program (NFIP). ICC is an endorsement of the 
flood insurance policy that provides a claim payment directly 
to a property owner for the cost to comply with State or 
community floodplain management laws or ordinances after 
a direct physical loss caused by a flood. When a building 
covered by an SFIP under the NFIP sustains a loss and the 
State or community declares the building to be substantially 
or repetitively damaged, ICC will help pay up to $30,000 
for the cost to elevate, floodproof, demolish, or relocate 
the building. ICC is not available on a historic structure 
if it is exempt under the community’s ordinance from 
the floodplain management requirements or is granted 
a variance. ICC is also not available for mitigation actions 
that do not bring the building into compliance with the 
community’s floodplain management ordinance. Additional 
information is available at http://www.fema.gov/nfip/icc.
shtm. 


Pre-Disaster Mitigation (PDM) Program. This program 
was authorized by §203 of the Robert T. Stafford Disaster 
Assistance and Emergency Relief Act (Stafford Act), 42 U.S.C., 
as amended by §102 of the Disaster Mitigation Act of 2000. 
Funding for the program is provided through the National 
Pre-Disaster Mitigation Fund to assist States, Tribes, and local 
governments in implementing cost-effective hazard mitigation 
activities that complement a comprehensive mitigation 
program. Additional information is available at http://www.
fema.gov/fima/pdm.shtm. 


Most FEMA funding programs are administered through the State 
emergency management agencies (SEMAs). Further information 
on these and other FEMA funding programs may be obtained at 
http://www.fema.gov. 


B. Other Federal Programs


Community Development Block Grants (CDBG). Administered 
by State community development agencies and local governments 
on the behalf of the U.S. Department of Housing and Urban 
Development (HUD) to provide decent housing and a suitable 
living environment, principally for low-to-moderate-income 
individuals. CDBG activities may include the acquisition, 
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rehabilitation, and reconstruction of disaster-damaged properties 
and the redevelopment of disaster-affected neighborhoods. 
Additional information is available at http://www.huduser.org/
periodicals/rrr/cdbg.html. 


Disaster Assistance Loans. The Small Business Administration 
(SBA) provides low-interest disaster assistance loans of up to 
$200,000 for the repair or replacement of a primary residence; 
low-interest loans of up to $40,000 for the repair and replacement 
of household and personal property; and low-interest loans of up to 
$500,000 for business owners and non-profit organizations for the 
repair, rehabilitation, or replacement of property. SBA assistance is 
generally available following a major disaster declaration. This may 
be useful for hazard-prone historic commercial districts. Further 
information is available on the SBA’s homepage at http://www.sba.
gov/disaster_recov/index.html.


Federal Rehabilitation Tax Credit. Federal law provides a Federal 
income tax credit equal to 20% of the cost of rehabilitating a 
historic building for commercial use. To qualify for the credit, 
the property must be a certified historic structure–that is, on the 
National Register or contributing to a registered historic district. 
(Non-historic buildings built before 1936 qualify for a 10% tax 
credit.) A substantial rehabilitation is necessary, and the work must 
meet the Secretary of Interior’s Standards for Rehabilitation. The historic 
preservation tax credit has been a powerful tool for neighborhood 
revitalization. Applications for the credit are available through 
State Historic Preservation Offices and the final decisions are made 
by the National Park Service (NPS). More information is available 
at http://www.cr.nps.gov/hps/tps/tax/index.htm. 


Historic Preservation Fund Grants-in-Aid. Grants provided by 
the U.S. Department of the Interior, National Park Service (NPS) 
for the identification, evaluation, and protection of historic 
properties. These grants are awarded through State Historic 
Preservation Offices for survey and planning activities, and in 
some instances, for improvements to historic properties through 
matching acquisition and development grants. Further information 
is available through your State Historic Preservation Office. More 
information is available at http://www.cr.nps.gov/hps/clg/index.
htm. 


Planning Assistance. The National Resources Conservation Service 
(NRCS) provides planning assistance for watershed protection 
projects, water quality improvement projects, wetland preservation, 
and management for agricultural and rural communities. Many 
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rural communities may feature hazard-prone historic resources. 
Further information is available on the NRCS’s homepage at 
http://www.nrcs.usda.gov.


Technical Assistance Program. The U.S. Department of Energy 
(DOE) Technical Assistance Program provides services to 
communities for the revitalization of single-family, multi-family, 
and commercial buildings. DOE staff are experienced in 
performing housing assessment needs, and in identifying financing 
mechanisms, especially those that include funds for energy 
efficiency. Further information is available on the DOE’s homepage 
at http://www.energy.gov_engine/content.do.


Another DOE program, the Department’s Center for Excellence 
for Sustainable Development, works with communities to help 
them define and implement sustainable development strategies 
as part of their comprehensive community planning efforts. 
The Center provides technical assistance to disaster-affected 
communities as they plan community-scale long-term recovery 
efforts, including relocation, repairs, and reconstruction by 
introducing a wide array of environmental technologies and 
sustainable redevelopment planning practices. Further information 
is available by visiting the DOE’s Web site http://www.sustainable.
doe.gov.


Transportation Enhancements Funding. In 1991, Congress created 
a special fund to encourage States to dedicate transportation 
money to projects that enhance local communities. In the 
legislation—normally referred to as ISTEA—that established that 
fund, Congress listed specific activities, including acquisition of 
historic or scenic sites, historic highway programs with heritage 
tourism components, ”rails to trails” programs, and rehabilitation 
of historic transportation buildings, and archeological planning as 
“transportation enhancements.” Since 1991, States have dedicated 
nearly $1 billion in Federal-aid highway funds to thousands of 
transportation-related historic preservation projects; historic 
resources have also benefited from enhancement money for 
landscaping, land acquisition, historic bridge and road activities, 
and streetscapes in historic commercial districts. 


For more information on transportation enhancements funding, 
download Building on the Past, Traveling to the Future, a free 
guide prepared by the National Trust and the Federal Highway 
Administration, or visit http://www.enhancements.org, http://
www.tea21.org, http://www.transact.org.
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C. Primary State Programs


State Emergency Management Agencies (SEMAs) provide disaster 
assistance to local communities and hazard mitigation grants 
to residents and business owners. Through the Stafford Act, a 
SEMA administers many of FEMA’s funding programs. For more 
information on three Federal programs administered by your 
SEMA, see:


Emergency Management Performance Grant Program;


Hazard Mitigation Grant Program; and


Pre-Disaster Mitigation Program.


State Historic Preservation Officer (SHPO) offices provide the 
following funding programs:


Historic Preservation Fund (HPF). Provides grants to Tribes, 
States, and local governments to use for activities such as 
education, preparation of National Register nominations, 
and development of comprehensive preservation plans. 
Established in 1976 as an amendment to the National Historic 
Preservation Act (NHPA) of 1966, the HPF receives annual 
appropriations from Congress, and this Federal money is 
matched by State dollars. The fund is administered in a 
partnership between the National Park Service (NPS) and the 
States through SHPO offices, Tribes, and local governments. 
To learn more, visit http://www.cr.nps.gov/hps/hpf/index.
htm. 


State Grant Programs. Many States provide matching funds to 
carry out historic preservation activities. Project work includes 
such activities as rehabilitation and restoration of historic 
properties, survey and evaluation of historic properties, 
educational materials, and development of local historic 
preservation programs. For more information, contact your 
local SHPO office.


State Tax Credits. Many States offer historic preservation tax 
incentive programs including credits, reductions, freezes, and 
abatements for owners of commercial and residential historic 
properties. The National Trust for Historic Preservation 
(NTHP), a non-profit organization, maintains a State-by-
State list of available tax incentive programs at http://www.
nationaltrust.org/help/taxincentives.pdf.
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D. Other State Programs


Statewide, Regional, and Local Main Street Programs. Numerous 
communities across the nation have participated in the National 
Main Street Program, which has been a valuable mechanism for 
the revitalization of historic downtown areas. An important part 
of the Main Street approach to downtown revitalization involves 
the rehabilitation of downtown facades. In addition to assisting 
communities in improving the appearance of their downtown 
areas and promoting historic preservation, the program has also 
been an economic stimulus in that it has led to the creation of 
new businesses and jobs in these communities. The organizational 
structure of Main Street programs is often a public-private 
partnership, but varies from State to State. Further information is 
available at http://www.mainstreet.org/.


E. Non-Profit Organizations


The National Trust for Historic Preservation (NTHP). Assists 
individual historic property owners with financial help and advice. 
The NTHP provides low-interest, short-term loans for property 
stabilization. Grants are also awarded to governments, non-profit 
organizations, and private property owners for professional 
assistance in rehabilitating historic structures. These grants may 
be used to plan for the rehabilitation of hazard-prone historic 
resources. Further information is available on the National Trust’s 
homepage at http://www.nthp.org/help/grants.html.


The Preservation Services Fund. Provides non-profit 
organizations and public agencies matching grants from $500 
to $5,000 (typically from $1,000 to $1,500) for preservation 
planning and education efforts. Funds may be used to 
obtain professional expertise in areas such as architecture, 
archeology, engineering, preservation planning, land-use 
planning, fund raising, organizational development, and law, 
as well as preservation education activities to educate the 
public.


The Johanna Favrot Fund for Historic Preservation. Provides 
non-profit organizations and public agencies grants ranging 
from $2,500 to $10,000 for projects that contribute to the 
preservation or the recapture of an authentic sense of place. 
Individuals and for-profit businesses may apply only if the 
project for which funding is requested involves a National 
Historic Landmark. Funds may be used for professional 
advice, conferences, workshops, and education programs.
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The Cynthia Woods Mitchell Fund for Historic Interiors. 
Provides non-profit organizations and public agencies grants 
ranging from $2,500 to $10,000 to assist in the preservation, 
restoration, and interpretation of historic interiors. 
Individuals and for-profit businesses may apply only if the 
project for which funding is requested involves a National 
Historic Landmark. Funds may be used for professional 
expertise, print and video communications materials, and 
education programs.


The Save America’s Treasures Funding (SAT). A program founded 
by the White House Millennium Council and the National Trust 
for Historic Preservation to celebrate America’s great historic and 
cultural legacy. SAT fosters pride in our heritage by identifying 
and raising resources to preserve historically significant sites and 
collections–the enduring symbols that define us as a nation. Each 
year, a competitive process awards Federal grants to eligible historic 
resources for approved preservation activities. These grants require 
non-Federal dollar-for-dollar matches and are administered by 
the National Park Service (NPS), in partnership with the National 
Endowment for the Arts. For more information, visit http://www.
saveamericastreasures.org/funding.htm.


III. Contact Information


A. Federal Government


Advisory Council on Historic Preservation (ACHP)


The ACHP is an independent Federal agency that promotes the 
preservation, enhancement, and productive use of our Nation’s 
historic resources, and advises the President and Congress on 
national historic preservation policy. The ACHP also serves as the 
primary Federal policy advisor to the President and Congress; 
recommends administrative and legislative improvements for 
protecting our Nation’s heritage; advocates full consideration of 
historic values in Federal decision-making; and reviews Federal 
programs and policies to promote effectiveness, coordination, and 
consistency with national preservation policies.


Advisory Council on Historic Preservation
1100 Pennsylvania Avenue, NW, Suite 809
Old Post Office Building
Washington, DC 20004
Telephone: 202-606-8503
http://www.achp.gov 
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Federal Emergency Management Agency (FEMA)


Federal agency created in 1979 to provide a single point of 
accountability for all Federal activities related to disaster mitigation 
and emergency preparedness, response, and recovery. In 2003, 
it was absorbed into the newly created Department of Homeland 
Security.


FEMA Headquarters
500 C Street SW
Washington, DC 20472
Telephone: 202-566-1600
http://www.fema.gov


FEMA Publications Warehouse
1-800-480-2520


Environmental, Historic Preservation, and Cultural 
Resources Programs 
http://www.fema.gov/ehp


Hazard Mitigation Planning Resources
http://www.fema.gov/fima/planning.shtm


State and Local Mitigation Planning How-To Guides
http://www.fema.gov/fima/resources.shtm


National Park Service (NPS)


Created in 1916 within the U.S. Department of the Interior, 
NPS supports the preservation of natural and historic places. 
NPS administers the National Register of Historic Places and 
offers services to citizens and communities to identify, evaluate, 
protect, and preserve historic properties for future generations of 
Americans.


National Register of Historic Places 
National Park Service
1201 Eye St., NW, 8th Floor 
Washington, DC 20005
Telephone: 202-354-2213
http://www.cr.nps.gov/nr


Heritage Preservation Services 
National Park Service
1201 Eye Street, NW, 6th Floor (2255)
Washington, DC 20005
Telephone: 202-513-7270
http://www.cr.nps.gov/hps
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B. State Governments


National Conference of State Historic Preservation Officers 
(NCSHPO)


Every State and territory has a State Historic Preservation Office. 
For an up-to-date listing and current contact information, please 
visit the Web site of the following organization:


National Conference of State Historic Preservation 
Officers 
Suite 342 Hall of the States
444 North Capitol Street, NW 
Washington, DC 20001-1512
Telephone: 202-624-5465
Facsimile: 202-624-5419
http://www.ncshpo.org/ 


The NCSHPO is the professional association of the State 
government officials who carry out the national historic 
preservation program as delegates of the Secretary of the 
Interior pursuant to the National Historic Preservation Act 
(NHPA) of 1966, as amended (16 U.S.C. 470). The NCSHPO 
acts as a communications vehicle among the State Historic 
Preservation Offices and their staffs and represents the State 
Historic Preservation Officers (SHPOs) with Federal agencies 
and national preservation organizations. Questions about historic 
preservation (i.e., a Federal project, listing in the National Register, 
tax incentives, etc.) in individual States should be directed to the 
respective State. 


The NCSHPO, a 501(c)(3) corporation registered in the District 
of Columbia, is governed by a Board of Directors elected by the 
member States. The NHPA names the NCSHPO as the point of 
contact for the SHPOs. The president of the NCSHPO is an ex-
officio member of the Advisory Council on Historic Preservation.


C. Tribal Governments


National Association of Tribal Historic Preservation Officers 
(NATHPO)


NATHPO, founded in 1998, is a national, non-profit corporation 
composed of Tribal Historic Preservation Officers and associate 
member Tribes. NATHPO’s overarching purpose is to support 
the preservation, maintenance, and revitalization of the culture 
and traditions of Native peoples of the United States. This is 
accomplished most importantly through the support of Tribal 
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Historic Preservation Programs approved by the National Park 
Service (NPS). 


National Association of Tribal Historic Preservation 
Officers
P.O. Box 19189
Washington, DC 20036-9189
Telephone: 202-628-8476
Facsimile: 202-628-2241
http://www.nathpo.org


Additional information on Tribal Historic Preservation Offices may 
be found on the following Web sites:


http://www.achp.gov/thpo.html
http://www2.cr.nps.gov/tribal/tribaloffices.htm


D. Non-Profit Organizations


American Association for State and Local History (AASLH)


The AASLH is a non-profit organization which serves to meet the 
diverse needs of regional historians and historical organizations. 


American Association for State and Local History
1717 Church Street
Nashville, TN 37203-2991
Telephone: 615-320-3203
http://www.aaslh.org/ 


American Institute of Architects (AIA)


The AIA is a professional association which provides ongoing 
professional training and accreditation for architects, in addition to 
promoting the creation of a better built environment. The AIA also 
maintains multiple local and regional chapters, and many special 
interest committees, including the Historic Resources Committee.


The American Institute of Architects
1735 New York Ave., NW
Washington, DC 20006-5292 
Telephone: 800-AIA-3837
http://www.aia.org/hrc/


American Institute for Conservation of Historic and Artistic Works 
(AIC)


The AIC is a professional non-profit organization which sponsors 
training sessions, a juried research publication, and annual 
meetings for conservators – individuals who manage, care for, 
preserve, or treat cultural objects, including artistic, historical, 
archeological, scientific, or religious objects.
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American Institute for Conservation of Historic and 
Artistic Works
1717 K Street NW, Suite 200
Washington, DC 20006
Telephone: 202-452-9545
http://aic.stanford.edu


American Planning Association (APA)


The APA is a non-profit public interest and research organization 
committed to urban, suburban, regional, and rural planning. APA 
and its professional institute, the American Institute of Certified 
Planners, advance the art and science of planning to meet the 
needs of people and society. The APA maintains a number of 
regional and local chapters, as well as a number of special interest 
divisions.


American Planning Association
122 S. Michigan Ave., Suite 1600
Chicago, IL 60603
Telephone: 312-431-9100
http://www.planning.org/ 


Association for Preservation Technology International (APT)


The APT is a non-profit professional organization dedicated to 
advancing the application of technology to the conservation of 
the built environment. The APT sponsors a juried publication, 
and organizes training programs on a wide variety of historic 
preservation topics.


Association for Preservation Technology International
4513 Lincoln Ave., Suite 213 
Lisle, IL 60532-1290 USA 
Telephone: 630-968-6400 
Facsimile (Toll Free): 888-723-4242
http://www.apti.org 


American Society of Landscape Architects (ASLA)


The ASLA is the national professional association representing 
landscape architects. The ASLA promotes the landscape 
architecture profession and advances the practice through 
advocacy, education, communication, and fellowship.


American Society of Landscape Architects
636 Eye Street, NW
Washington, DC 20001-3736
Telephone: 202-898-2444
http://www.asla.org/ 
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Disaster Research Center (DRC)


The DRC at the University of Delaware conducts field and survey 
research on group, organizational and community preparation for, 
response to, and recovery from natural and technological disasters 
and other community-wide crises. DRC researchers have carried 
out systematic studies on a broad range of disaster types, including 
hurricanes, floods, earthquakes, tornadoes, hazardous chemical 
incidents, and plane crashes.


Disaster Research Center
87 East Main Street
Newark, DE 19716-2581
Telephone: 302-831-6618
http://www.udel.edu/drc


Heritage Preservation


Heritage Preservation is a non-profit information clearinghouse 
which works to ensure the preservation of America’s collective 
heritage. The Heritage Emergency National Task Force is co-
sponsored by Heritage Preservation and FEMA, and features a 
broad membership of over 30 Federal agencies and national service 
organizations. The Heritage Emergency National Task Force 
allows for libraries and archives, museums, historical societies, 
and historic sites to better protect their collections from natural 
disasters and other emergencies. It promotes preparedness and 
mitigation measures and provides expert information on response 
and salvage to institutions and the public.


Heritage Preservation
1012 14th St., NW, Suite 1200
Washington, DC 20006
Telephone: 202-233-0800
http://www.heritagepreservation.org/ 


National Trust for Historic Preservation (NTHP)


A private non-profit organization with more than a quarter million 
members, the NTHP is the leader of the vigorous preservation 
movement that is saving the best of our past for the future. The 
NTHP features a variety of services, including an information 
clearinghouse, advocacy and support services, legal services, 
training, and outreach.


The NTHP’s regional and field offices bring the programs and 
tools of the NTHP to local communities across the country. They 
offer technical assistance through consultations and field visits and 
financial assistance, primarily through small grants to help jump 
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start local efforts. The NTHP convenes educational programs for 
professional preservationists, and it works to foster preservation-
friendly public policies which affect historic places. The NTHP also 
provides leadership on issues that concern entire regions, such as 
saving historic schools, fighting urban sprawl, and revitalizing cities 
through historic preservation.


National Trust for Historic Preservation
1785 Massachusetts Ave., NW
Washington, DC 20036-2117
Telephone: 202-588-6000
http://www.nthp.org


Regional Alliance for Preservation (RAP)


The RAP is a cooperative program of 14 organizations created 
to foster cooperation among various Preservation Field Service 
Programs and to assist a wide variety of cultural institutions 
with collections care activities. The mission of the RAP is to 
provide comprehensive preservation information to cultural 
institutions and the public throughout the United States. As a 
collaborative umbrella organization, RAP does not maintain its own 
headquarters or staff. For a list of participating organizations and 
additional information on RAP, please see their Web site at http://
www.rap-arcc.org.


IV. Publications
Baker, John Milnes A.I.A.


1994 American House Styles: A Concise Guide. New York: W.W. 
Norton and Company.


Berke, Philip R., Jack Kartez, and David Wenger
1994 Recovery After Disasters: Achieving Sustainable Development, 


Mitigation and Equity. College Station: Hazard 
Reduction and Recovery Center, Texas A & M 
University.


Burton, Ian, Robert W. Kates, and Gilbert F. White
1993 The Environment as Hazard, 2nd edition. New York: 


Guilford Press.


Calloway, Stephen and Elizabeth Cromley
1991 The Elements of Style. New York: Simon and Schuster.


Carley, Rachel
1997 The Visual Dictionary of American Domestic Architecture. 


New York: Henry Holt and Company.
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Cole, Robert Vail, George Alexander, Robert Ballard, et al.
2000 Historic Preservation Project Planning and Estimating. 


Kingston, Massachusetts: R. S. Means Company, Inc.


De Sario, Jack, and Stuart Langton, eds.
1987 Citizen Participation in Public Decision Making. Westport, 


Connecticut: Greenwood Press.


Design Center for American Urban Landscape
1994 Recover and Resettlement: A First Look at Post-Flood Recovery 


Planning Issues in the Upper Mississippi River Valley. 
Minneapolis: University of Minnesota.


Drabek, Thomas E., and Gerard J. Hoetmer, eds.
1991 Emergency Management: Principles and Practice of Local 


Government. Washington, DC: International City 
Management Association.


Fram, Mark
1992 Well-Preserved, rev. ed. Erin, Ontario, Canada: Boston 


Mills Press.


Friedman, Donald
1995 Historical Building Construction: Design, Materials, and 


Technology. New York: W. W. Norton & Company.


Frieseman, H. Paul, et al.
1979 Aftermath: Communities After Natural Disasters. Beverly 


Hills, California: Sage Publications.


Geipel, Robert
1982 Disaster and Reconstruction. London: George Allen & 


Unwin Ltd.


Georgia State Historic Preservation Office 
1998 Historic Preservation Natural Disaster Assistance Plan. 


Historic Preservation Division, Georgia Department of 
Natural Resources, Atlanta, Georgia.


Haas, J. Eugene, Robert W. Kates, and Martyn J. Bowden, eds.
1977 Reconstruction Following Disaster. Cambridge, 


Massachusetts: MIT Press.


Heritage Preservation Services and National Park Service
1998 Caring for Your Historic House. New York: Harry N. 


Abrams, Inc. 


Hiss, Tony
1990 The Experience of Place. New York, Alfred A. Knopf.
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Historic Preservation Division, Georgia Department of Natural 
Resources


1997 After the Flood: Rebuilding Communities through Historic 
Preservation. Historic Preservation Division, Georgia 
Department of Natural Resources, Atlanta, Georgia.


May, Peter J.
1985 Recovering from Catastrophes: Federal Disaster Relief Policy 


and Politics. Westport, Connecticut: Greenwood Press.


McAlester, Virginia and Lee McAlester
1991 A Field Guide to American Houses. New York: Alfred A. 


Knopf.


Missouri State Emergency Management Agency
1993 Out of Harm’s Way: The Missouri Buyout Program. 
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V. Other Useful Web Sites


FEMA


For information about FEMA funding for stabilization and 
treatment of collections and individual objects of exceptionally 
significant cultural value located within or on the property of 
public or non-profit facilities after a disaster, see FEMA’s Collections 
and Individual Objects Policy at http://www.fema.gov/rrr/pa/9524_
6.shtm.


For information on Darlington, Wisconsin’s historic property flood 
mitigation efforts, see http://www.fema.gov/regions/v/ss/ r5_n16.
shtm.


For information on HAZUS, see http://www.fema.gov/hazus/.


For information on Milton, Pennsylvania’s planning process for 
historic flood-prone properties, see http://www.fema.gov/ehp/
milton.shtm.


For information on safe rooms and community shelters, see http://
www.fema.gov/mit/saferoom.


National Park Service


For information about the appropriate design of additions to 
historic buildings, see http://www2.cr.nps.gov/tps/standguide/
rehab/rehab_newadd.htm.


For information on historic contexts, see http://www.cr.nps.gov/
nr/research/contexts.htm and http://www.cr.nps.gov/local-law/
arch-stnds_1.htm.


For State historic preservation plans, see http://www.cr.nps.gov/
hps/pad/stateplans/planlist.htm.


Other


For a copy of Disaster Planning for Florida’s Historic Resources, see 
http://www.dca.state.fl.us/fdcp/dcp/publications/historic.pdf.


For a copy of the National Capital Urban Design and Security Plan 
(October 2002) see http://www.ncpc.gov/publications_press/
publications.html. 


For economic benefits of historic preservation in the 
Loudoun County, Virginia’s heritage area, see http://www.
mosbyheritagearea.org/Report/renovate.html.
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To learn more about economic benefits of historic preservation 
in the State of Florida, see http://www.flheritage.com/files/
economic_impact.pdf.


For information on the 113 Calhoun Street Foundation and the 
rehabilitation of this historic Charleston, South Carolina, building 
as a center for sustainable living, see http://www.113calhoun.org.


To view the artistic Paducah, Kentucky, floodwall murals, see 
http://www.kentuckylake.com/gallery/ontheroad/The%20Wall/
080802wall.htm


To learn more about the American Institute for the Conservation 
of Artistic and Historic Works (AIC) guidelines for selecting a 
qualified conservator, see http://aic.stanford.edu/public/select.
html. For a complete list of AIC online publications, including 
those pertaining to disaster response and recovery, see http://aic.
stanford.edu/library/online/index.html.


For information on the care and treatment of cultural resources 
damaged through disasters, see the CoOL Web site at http://
palimpsest.stanford.edu.


For the H. George Friedman, Jr. postcard collection and Decatur, 
Illinois, Transfer House, see http://www-faculty.cs.uiuc.edu/
~friedman/decatur/Decatur.htm.


For additional information about Maryland’s building 
rehabilitation code, see http://www.dnr.state.md.us/education/
growfromhere/LESSON15/MDP/SMARTCODE/SMARTCODE00.
HTM.


For additional guidance regarding New Jersey’s building 
rehabilitation code, see http://www.state.nj.us/dca/codes/rehab/
index.shtml.
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worksheets


Worksheet #1 Expand the Planning Team


Worksheet #2 Determine Extent and Value of Historic 
Properties


Worksheet #3 Inventory Historic Property and Cultural 
Resource Assets


Worksheet #4 Determine Community Value for Historic 
Property and Cultural Resource Assets


Worksheet #5 Estimate Total Losses for Historic Properties 
and Cultural Resources


Worksheet #6 Identify Alternative Mitigation Actions for 
Historic Properties and Cultural Resources


Worksheet #7 Evaluate Alternative Mitigation Actions for 
Historic Properties and Cultural Resources


Worksheet #8 Prioritize Alternative Mitigation Actions for 
Historic Properties and Cultural Resources











Step 2 of Getting Started (FEMA 386-1) discusses establishing a planning team with a broad range of backgrounds 
and experiences represented. This worksheet suggests additional individuals, agencies, and organizations that should be 
included on the team to address historic properties and cultural resource considerations in the hazard mitigation planning 
process. State organizations can be included on local teams when appropriate to serve as a source of information and to 
provide guidance and coordination.


Use the checklist as a starting point for expanding your team.


Worksheet #1 Expand the Planning Team phase 


Date: _______________________________________ step 2


Specialists for Historic Properties and
Cultural Resource Preservation On Team Add to Team


Archeologist  


Architectural Historian  


Archivist (State/Local)  


Business/Development Organizations for Historic Commercial Districts  


Collections Manager  


Historian  


Historical Society (State, Regional, Local)  


Historic Preservation Architect  


Historic Preservation Planner  


Historic Restoration/Rehabilitation Professional  


Librarian  


Museum Director or Specialist  


Non-profit Historic Preservation Organization


(name)________________________________________________________________
 


State Historic Preservation Officer  


Tribal Historic Preservation Officer  











Worksheet #2 Determine Extent and Value of Historic Properties phase 


Date: _______________________________________ step 3
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Area
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% of Properties that Are Historic
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Property Value of Historic Properties 
as % of Total Property Value


# of Historic Properties in 
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Inventory Historic Property and
Worksheet #3 Cultural Resource Assets (page 1 of 3) phase  


Hazard:  __________________________________        Date: _____________________________ step 3


Make a copy of a blank worksheet for each hazard of concern. Fill in the name of the hazard and the date. List the name 
and address of vulnerable historic properties and cultural resources in Column 1. For each property/cultural resource (row) 
fill out Columns 2 to 10 to complete the information about the asset. For Columns 11 to 15, use results from Worksheet #5 
to fill in the applicable columns. For Column 16, use the ranking from Column 7 of Worksheet #4. See the Building Data 
Requirement table below to determine what additional columns to add to this worksheet, depending on the hazard. 


Examples of the types of information to fill in for Columns 3, 5, and 6:


Column 3: Type of Property/Resource (include, but not limited to, buildings, structures, objects, 
sites, and districts)


Column 5: Structural System (e.g., concrete, wood frame, and steel)


Column 6: Primary Material(s) of Property/Resource (e.g., brick veneer, concrete, and plaster)


Building Data Requirements by Hazard


Building Characteristics Flood Earthquake Tsunami Tornado
Coastal 
Storm Landslide Wildfire


Building Type/Type of Foundation    


Building Code Design Level/Date 
of Construction


     


Roof Material   


Roof Construction   


Vegetation 


Topography    


Distance from the Hazard Zone     
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Inventory Historic Property and
Worksheet #3 Cultural Resource Assets (page 2 of 3) phase  


Hazard:  __________________________________        Date: _____________________________ step 3
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Inventory Historic Property and
Worksheet #3 Cultural Resource Assets (page 3 of 3) phase  


Hazard:  __________________________________        Date: _____________________________ step 3
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Determine Community Value for Historic Property
Worksheet #4 and Cultural Resource Assets phase  
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Estimate Total Losses for Historic 
Worksheet #5 Properties and Cultural Resources phase  


Hazard:  __________________________________        Date: _____________________________ step 4


Make a copy of this worksheet for each hazard of concern.  Note the date and the hazard at the top of the worksheet. List 
each historic property or cultural resource asset. For each asset (row) calculate the structure, contents, function, and 
displacement losses. Enter each loss and total loss on Worksheet #3, as indicated.


Name/
Description of 
Structure


Structure Loss


Structure 
Replacement 


Value ($) X


Percent 
Damage


(%) =


Loss to 
Structure 


(Worksheet 3, 
Column 11)


X =


X =


X =


X =


X =


X =


Total Loss to Structures


Name/
Description of 
Structure


Loss of Function Cost


Average 
Daily 


Operating 
Budget 


($) X


Functional 
Downtime 
(# of days) =


Total 
Function 
Loss ($) 


(Worksheet 
3, Column 


13)


X =


X =


X =


X =


X =


X =


Total Loss of Function


Contents Loss


Replacement 
Value of Contents 


(Professionally 
Appraised for 


Historic Contents) X


Percent 
Damage


(%) =


Loss of 
Contents ($) 


(Worksheet 3, 
Column 12)


X =


X =


X =


X =


X =


X =


Total Loss of Contents


Displacement Cost


Displace-
ment 


Cost per 
Day
($) X


Displace-
ment 
Time =


Total 
Displacement 


Cost ($) 
(Worksheet 3, 
Column 14)


X =


X =


X =


X =


X =


X =


Total Displacement Cost


Structure Loss
+


Content Loss 
+


Function Loss 
+


Displacement 
Cost


(Worksheet 3, 
Column 15)


Total Loss 
for Hazard 


Event











Identify Alternative Mitigation Actions for 
Worksheet #6 Historic Properties and Cultural Resources phase  


Hazard:  __________________________________        Date: _____________________________ step 2


Fill in the goal and its corresponding objective developed in Step 1. Use a separate copy of this worksheet for each objective. 
Make sure you note the sources of information you consulted in identifying alternative actions. Use Worksheet Job Aid 
#1 as a starting point for identifying potential mitigation actions.


Goal:______________________________________________________________________________________________


Objective:___________________________________________________________________________________________


Alternative Actions


Sources of Information
(Include sources you consulted for 


future reference and documentation.) 


Comments
(Note any initial issues you may want to 


discuss or research further.)


1.
  


2.
  


3.
  


4.


5.


6.


7.


8.


9.


10.


Have you considered alternative mitigation actions from other mitigation action categories? Do those options have 
negative impacts to historic properties or cultural resources?  Among the categories below, check off the ones that apply to 
this objective.


Prevention


Property protection


Structural diversions











Public education and awareness


Natural resource protection for historic landscape features


Offsetting the impacts of mitigation actions on historic resources




















Identify Alternative Mitigation Actions for 
Worksheet #6 Historic Properties and Cultural Resources phase  


Worksheet Job Aid #1: Alternative Mitigation Actions by Hazard (page 1 of 2) step 2


Job Aid #1 from FEMA 386-3, Developing the Mitigation Plan: Identifying Mitigation Actions and Implementation 
Strategies has been included in this guide for your convenience. You can use this job aid when filling out Worksheet #6. 
This job aid shows you at a quick glance the types of actions that can address the selected seven hazards. A description of 
each action is included in the glossary in Appendix A of FEMA 386-3.


Alternative 
Mitigation 
Actions
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Floods               


Earthquakes           


Tsunamis           


Tornadoes     


Coastal Storms              


Landslides             


Wildfires            


Property Protection Public Education 
and Awareness Natural Resource Protection
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Identify Alternative Mitigation Actions for 
Worksheet #6 Historic Properties and Cultural Resources phase  


Worksheet Job Aid #1: Alternative Mitigation Actions by Hazard (page 2 of 2) step 2











Evaluate Alternative Mitigation Actions for 
Worksheet #7 Historic Properties and Cultural Resources phase  


Date: _______________________________________     (page 1 of 3) step 2


Fill in the goal and its corresponding objective. Use a separate worksheet for each objective. The considerations 
under each criterion are only suggestions—you may revise these to reflect your own considerations.


For each objective, fill in the alternative actions you listed under that objective in Worksheet #6.


For each consideration for each action, indicate a plus (+) for favorable and a minus (-) for less favorable. 


When you complete the scoring, minus signs will indicate gaps or shortcomings in the particular action, which can be 
noted in the Comments section. For considerations that do not apply, fill in N/A for not applicable. Leave a blank only if 
you do not know an answer. In this case, make a note in the Comments section (page 3 of this worksheet) of the “expert” 
or source to consult to help you evaluate the criterion.


1.


2.


3.


Goal:________________________________________________________________________________________________


Objective:_____________________________________________________________________________________________
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Community Acceptance


Effect on Segment of Population


Technical Feasibility


Long-Term Solution


Secondary Impacts


Staffing


Funding Allocated


Maintenance/ Operations


Political Support


Local Champion


Public Support


State Authority


Existing Local Authority


Potential Legal Challenge


Favorable Benefit-Cost Ratio


Contributes to Economic Goals


Outside Funding Required


Effect on Land/ Water


Effect on Endangered Species


Effect on HAZMAT/ Waste Sites


Consistent with Community 
Environmental Goals


Consistent With Federal Laws


Adverse Effects to Historic 
Properties and Cultural Resources 


1. 2. 3. 4. 5. 6. 7. 8. 9. 10
.


Evaluate Alternative Mitigation Actions for 
Worksheet #7 Historic Properties and Cultural Resources phase  


                                                                                (page 2 of 3) step 2
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Prioritize Alternative Mitigation Actions for 
Worksheet #8 Historic Properties and Cultural Resources phase  


Date: _______________________________________ step 2


List the Alternative Mitigation Actions, in order of priority. Identify the goal(s) and corresponding objective(s) each 
action addresses, and note the sources of information for easy reference and any comments or issues to keep in mind when 
implementing the action.


Alternative Actions
(In Order of Priority)


Goal(s) and 
Objective(s)


(From Worksheet #6)


Source(s) of 
Information


(From Worksheet #6)
Comments


(From Worksheets #6 and #7)


1.


2.


3.


4.


5.


6.


7.


8.


9.


10.
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appendix d


answers 
to review 
tests


Phase One Answers


Steps 1-3, Page 1-12


d


b


d


a


Phase Two Answers


Step 3, Page 2-28


d


b


d


c


b


Best answer:  c., the library.  This building provides a 
valuable community service, is listed in the National 
Register, and contains a valuable collection of historic 
records.


Next best answer:  a., the block of bungalows.  Although some 
of the houses have been altered, the block as a whole is 
important as an example of buildings that reflect a prominent 
architectural style of the early 20th century.  In addition, they 
are important because of their association with a prominent 
local architect.


Last in the hierarchy:  b., the privately owned house.  Although 
this building is more significant than any single bungalow, 
it is just one historic property and therefore would rank 
lower in the hierarchy than an entire block of architecturally 
significant buildings.


1.


2.


3.


4.


1.


2.


3.


4.


5.


6.
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Step 4, Page 2-38


b


c


a


c


a


c


Phase Three Answers


Step 1, Page 3-5


a


b


c


Step 2, Page 3-35


c


a


b


Step 3, Pages 3-40


d


a


d


1.


2.


3.


4.


5.


6.


1.


2.


3.


1.


2.


3.


1.


2.


3.
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STATE AND LOCAL MITIGATION PLANNING how-to guide: Integrating Manmade Hazards


the
hazard


mitigation
planning
process


Hazard mitigation planning is the pro-
cess of determining how to reduce or
eliminate the loss of life and property
damage resulting from natural and
manmade hazards. This diagram
shows the four basic phases of the
hazard mitigation process.


For illustration purposes, this diagram
portrays a process that appears to pro-
ceed sequentially. However, the miti-
gation planning process is rarely lin-
ear. It is not unusual that ideas
developed while assessing risks
should need revision and additional in-
formation while developing the mitiga-
tion plan, or that implementing the plan
may result in new goals or additional
risk assessment.


foreword
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The Federal Emergency Management Agency (FEMA) has
developed this series of mitigation planning “how-to” guides to


assist states, communities, and tribes in enhancing their hazard
mitigation planning capabilities.


These guides are designed to provide the type of information state
and local governments need to initiate and maintain a planning
process that will result in safer communities. These guides are
applicable to states and communities of various sizes and varying
ranges of financial and technical resources.


This how-to series is not intended to be the last word on any of the
subject matter covered; rather, it is meant to provide clear guid-
ance for the field practitioner. In practice, these guides may be
supplemented with more extensive technical resources and the use
of experts when necessary.


The series consists of four guides covering the core aspects of the
planning process, and additional guides addressing special topics
in hazard mitigation. The “core four” guides cover:


� Getting started with the mitigation planning process,
including important considerations for how you can
organize your efforts to develop an effective mitigation
plan (FEMA 386-1);


� Identifying hazards and assessing losses to your commu-
nity or state (FEMA 386-2);


� Setting mitigation priorities and goals for your commu-
nity or state and writing the plan (FEMA 386-3); and


� Implementing the mitigation plan, including project
funding and maintaining a dynamic plan that changes
to meet new developments (FEMA 386-4).


Special topics covered include:


� Evaluating potential mitigation actions through the use
of benefit-cost analysis and other techniques (FEMA
386-5);


foreword


mit-i-gate\ 1: to cause to be-
come less harsh or hostile;
2: to make less severe or
painful


plan-ning\ : the act or process of mak-
ing or carrying out plans; specif: the es-
tablishment of goals, policies and proce-
dures for a social or economic unit
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� Incorporating special considerations into hazard mitiga-
tion planning for historic properties and cultural
resources (FEMA 386-6);


� Incorporating mitigation considerations for manmade
hazards into hazard mitigation planning, the topic of
this how-to guide (FEMA 386-7);


� Using multi-jurisdictional approaches to mitigation
planning (FEMA 386-8); and


� Finding and securing technical and financial resources
for mitigation planning (FEMA 386-9).


Why should you take the time to read
these guides?


� It simply costs too much to address the effects of disas-
ters only after they happen;


� State and federal aid is usually insufficient to cover the
full extent of physical and economic damages resulting
from disasters;


� You can prevent a surprising amount of disaster damage
if you understand where and how these phenomena
occur;


� You can lessen the impact of both natural and techno-
logical hazards and speed the response and recovery
process; and


� The most meaningful steps in avoiding the impacts of
hazards are taken at the state and local levels by officials
and community members who have a personal stake in
the outcome and/or the ability to follow through on a
sustained program of planning and implementation.


The guides focus on showing how mitigation planning:


� Can help your community become more sustainable and
disaster-resistant through selecting the most appropriate
mitigation actions, based on the knowledge you gain in
the hazard identification and risk assessment process;


� Allows you to focus your efforts on the hazard areas most
important to you by determining and setting priorities for
mitigation planning efforts; and
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This special-topic
guide, Integrating
Manmade Hazards
Into Mitigation Plan-
ning, is not designed to


help you establish procedures to re-
spond to disasters, write an emergency
operations plan, or create a counter-
terrorism program for your community;
rather, it assumes that your community
is engaged in the mitigation planning
process and serves as a resource to
help you expand the scope of your plan
to address terrorism and technological
hazards. It provides information to
supplement your community’s hazard
mitigation planning efforts. Because
each of the four mitigation planning
phases is covered comprehensively in
its own how-to guide, references to other
publications in the series are often used
in lieu of full explanations of a process
or activity. Furthermore, the guide is in-
tended not as a highly technical manual
but rather as a source of general guid-
ance for the broad audiences that are
likely to comprise state and local miti-
gation planning teams, including partici-
pants from government agencies, com-
munity interest groups, industrial
partners, and others.


� Can save you money by providing a forum for engaging in
partnerships that could provide technical, financial,
and/or staff resources in your effort to reduce the
effects, and hence the costs, of natural and manmade
hazards.


These guides provide a range of approaches to preparing a hazard
mitigation plan. There is no one right planning process. However,
there are several elements that are common to all successful
planning endeavors, such as engaging citizens, developing goals
and objectives, and monitoring progress. Select the approach that
works best in your state or community.







introduction
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introduction


Manmade Hazards
For the purpose of this guide, “manmade hazards”
are technological hazards and terrorism. These
are distinct from natural hazards primarily in that


they originate from human activity. In contrast, while the risks
presented by natural hazards may be increased or decreased
as a result of human activity, they are not inherently human-
induced.


The term “technological hazards” refers to the origins of
incidents that can arise from human activities such as the
manufacture, transportation, storage, and use of hazardous
materials. For the sake of simplicity, this guide assumes that
technological emergencies are accidental and that their con-
sequences are unintended.


The term “terrorism” refers to intentional, criminal, malicious
acts. There is no single, universally accepted definition of ter-
rorism, and it can be interpreted in many ways. Officially, ter-
rorism is defined in the Code of Federal Regulations as “...the


Disasters are events that can cause loss of life and property,
environmental damage, and disruption of governmental,


social, and economic activities. They occur when hazards impact
human settlements and the built environment. Throughout the
Cold War, the focus of emergency management planning was on
responding to and recovering from nuclear attack by foreign
enemies. During the 1990s, this emphasis shifted to address natural
disasters such as hurricanes, earthquakes, tornadoes, and floods.


Yet again, the need to incorporate new threats into emergency
management planning—this time, manmade hazards such as
terrorism and technological disasters—has become all too appar-
ent, as demonstrated by the September 11, 2001 attacks on New
York City and Washington, DC and the July 2001 hazardous mate-
rial train derailment and fire in Baltimore, Maryland. Additionally,
the 2001 anthrax attacks, the 1996 bombing at the summer Olym-
pics in Atlanta, the 1995 destruction of the Murrah Federal Build-
ing in Oklahoma City, the 1993 World Trade Center bombing, and
scores of smaller-scale incidents and accidents reinforce the need
for communities to reduce their vulnerability to future terrorist
acts and technological disasters.


unlawful use of force and violence against persons or prop-
erty to intimidate or coerce a government, the civilian popula-
tion, or any segment thereof, in furtherance of political or so-
cial objectives.” (28 CFR, Section 0.85). The Federal Bureau
of Investigation (FBI) further characterizes terrorism as either
domestic or international, depending on the origin, base, and
objectives of the terrorist organization; however, the origin of
the terrorist or person causing the hazard is far less relevant
to mitigation planning than the hazard itself and its conse-
quences.


For the purposes of this guide, “terrorism” refers to the use of
Weapons of Mass Destruction (WMD), including biological,
chemical, nuclear, and radiological weapons; arson, incendi-
ary, explosive, and armed attacks; industrial sabotage and
intentional hazardous materials releases; and “cyber-
terrorism.” Within these general categories, however, there
are many variations. Particularly in the area of biological and
chemical weapons, there are a wide variety of agents and
ways for them to be disseminated.
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Although this series of mitigation planning how-to guides—as well
as mitigation planning mandates such as the Disaster Mitigation
Act of 2000 (DMA 2000)—grew out of a focus on planning for
natural hazards, recent events suggest that an all-hazard mitigation
plan should also address hazards generated by human activities
such as terrorism and hazardous material accidents. While the
term “mitigation” refers generally to activities that reduce loss of
life and property by eliminating or reducing the effects of disasters,
in the terrorism context it is often interpreted to include a wide
variety of preparedness and response actions. For the purposes of
this how-to guide, the traditional meaning will be assumed; that is,
“mitigation” refers to specific actions that can be taken to reduce
loss of life and property from manmade hazards by modifying the
built environment to reduce the risk and potential consequences
of these hazards.


To better structure the way in which we manage disasters, the
concept of the “four phases of emergency management” was
introduced in the early 1980s after the similarities between natural
disaster preparedness and civil defense became clear. This ap-
proach can be applied to all disasters.


� Mitigation is defined as any sustained action taken to
reduce or eliminate long-term risk to life and property
from a hazard event. Mitigation, also known as preven-
tion (when done before a disaster), encourages long-
term reduction of hazard vulnerability. The goal of
mitigation is to decrease the need for response as
opposed to simply increasing the response capability.
Mitigation can save lives and reduce property damage,
and should be cost-effective and environmentally sound.
This, in turn, can reduce the enormous cost of disasters
to property owners and all levels of government. In
addition, mitigation can protect critical community
facilities, reduce exposure to liability, and minimize
community disruption.


� Preparedness includes plans and preparations made to
save lives and property and to facilitate response opera-
tions.


� Response includes actions taken to provide emergency
assistance, save lives, minimize property damage, and
speed recovery immediately following a disaster.


� Recovery includes actions taken to return to a normal or
improved operating condition following a disaster.
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FEMA developed the Integrated Emergency Management System
(IEMS) using an all-hazards approach. While the IEMS was estab-
lished as an “all-hazard” approach, responding to the threat of
terrorism (referred to as counterterrorism) came to be viewed as the
responsibility of law enforcement, defense, and intelligence
agencies. Furthermore, defensive efforts to protect people and
facilities from terrorism (referred to as antiterrorism) were gener-
ally limited to the government sector, the military, and some
industrial interests. However, both technological disasters and
incidents of domestic and international terrorism on United States
soil during the past decade have made it clear that emergency
managers, first responders, and planners must now work together
to build better and safer communities in the 21st century.


While you may not be able to prevent every accident or deliberate
attack, it is well within your ability to reduce the likelihood and/or
the potential effects of an incident through mitigation. The pro-
cess of mitigating hazards before they become disasters is similar
for both natural and manmade hazards. Whether you are dealing
with natural disasters, threats of terrorism, or hazardous materials
accidents, you will use a process of 1) identifying and organizing
your resources; 2) conducting a risk or threat assessment and
estimating potential losses; 3) identifying mitigation actions that
will reduce the effects of the hazards and creating a strategy to
place them in priority order; and 4) implementing the actions,
evaluating the results, and keeping the plan up-to-date. This four-
phase process is known as mitigation planning.


In one form or another, planning is an element of almost every-
thing that individuals, institutions, corporations, and governments
do. Planning helps to coordinate actions, determine the order in
which goals are accomplished, leverage opportunities, and identify
priorities for allocating resources. Hazard mitigation planning is
the integration of these activities into a community’s emergency
management programs in order to reduce or eliminate losses of
life and property due to disasters.


The terms counterterrorism
and antiterrorism are often used
interchangeably. When using these
terms, you should be careful to distin-
guish their meaning. Counterterrorism


deals with offensively man-
aging the threat of terrorism,
while antiterrorism refers to
defensive efforts to protect
people and property.


Hazard Mitigation Planning
The hazard mitigation planning process
consists of four basic phases as shown
below. The first phase, Organize Re-
sources, addresses the creation of a
planning team with representatives from
the public and private sectors, citizen
groups, higher education institutions,
and non-profits. The second phase, As-
sess Risks, explains identifying hazards
and assessing losses. The third and
fourth phases, Develop a Mitigation Plan
and Implement the Plan and Monitor
Progress, discuss establishing goals
and priorities and selecting mitigation
projects, and writing, implementing, and
revisiting the mitigation plan, respec-
tively.
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How do you use this and the other how-
to guides?
Integrating Manmade Hazards into Mitigation Planning, the seventh
guide in the how-to series, provides information that will help you
incorporate manmade hazards into the four phases of the mitiga-
tion planning process in your community or state, from organizing
your resources to updating your plan. This how-to guide follows
the four-phase mitigation process. Each section corresponds to one
of the phases.


The planning process is as individual as the jurisdiction that
engages in it. Each community or state approaches growth and
change in a unique way, and the process of planning for the future
should fit your particular community’s or state’s “personality.” As a
result, you should not consider the step-by-step sequence included
in this and other how-to guides to be the only way to pursue mitiga-
tion planning. However, the process illustrated here is based on
certain steps common to successful planning.


Types of Information Found in the How-to Series


The how-to series contains several types of information. Some
information is highlighted with icons. Additional information can
be found in Appendix C, Library.


Icons


The “States” icon identifies guidance focused solely on the role of
the state. Although much of the information will be the same for
local, tribal, and state governments, there are different require-
ments for state and local mitigation plans. Furthermore, states
have additional responsibilities to assist local entities in their
planning efforts. Guidance focusing on local governments applies
to tribes as well.


The “Caution” icon alerts you to important information and ways
to avoid sticky situations later in the planning process.


The “DMA” icon provides information relating to the mitigation
planning requirements outlined in the Disaster Mitigation Act of
2000 (DMA 2000) regulations.
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The “Glossary” icon identifies terms and concepts for which a
detailed explanation is provided in Appendix B, Glossary.


The “Tips” icon identifies helpful hints and useful information
that can be used in the planning process.


Library


A mitigation planning “Library” has been included in Appendix C.
The library has a wealth of information, including Web addresses,
reference sources, and other information. All of the Web sites and
references listed in the how-to guide are included in the library.


Worksheets


Finally, to help track your progress, worksheets have been devel-
oped to correspond with the activities in this guide. These are
included at the end of each section, where applicable, and in
Appendix D, Worksheets. You can duplicate these forms and use
them to organize your work as you implement the mitigation
planning process.
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organize
resources


1


Overview


Phase 1, Organize Resources, involves getting started in the
hazard mitigation planning process by identifying and pulling


together resources such as funding, staff, and political support.
These resources will be necessary both to get the process off the
ground and to achieve maximum effectiveness in the long term.


This section supplements the guidance provided in the Getting
Started: Building Support for Mitigation Planning how-to guide (FEMA
386-1). Step 1 involves establishing community support for inte-
grating manmade hazards into the mitigation planning process.
Step 2 includes developing a list of stakeholders with expertise in
hazardous materials, security issues, and law enforcement, among
other disciplines, that you may want to add to your planning team.
Step 3 discusses special considerations relevant to public participa-
tion activities.


Step 1
Assess Community Support
To be successful, a mitigation planning initiative requires the
support of public officials, agency personnel, business owners and
operators, citizens, and other community members. Getting Started
discusses defining the planning area; gauging how much the
community knows about mitigation planning; educating public
officials on the hazards and risks in your community; using existing
plans as a base from which to start; and organizing funding, techni-
cal, and human resources.


Inform the Public


One of the fundamental differences in planning for manmade
disasters versus natural disasters is that most people have had little
or no firsthand exposure to them. Even in light of the alarming
increase in terrorist activity directed against the United States, the
aging infrastructure, the persistence of security shortfalls in some
sectors, and the proximity of industrial hazards to population
centers, the public’s perception of risk varies widely. This percep-
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tion is influenced by many factors, such as media portrayal of
events, the level of public education available, and an individual’s
experience with various hazards. Because the United States has a
relatively short history of dealing with manmade hazards, discus-
sions on this subject may be characterized by elements of uncer-
tainty and even fear. Therefore, to gain public support, it is impor-
tant to educate public officials, citizens, and the private sector
about the manmade hazards that may affect the community and
about the prevention and mitigation actions that can help address
them. The planning team must present a realistic assessment of the
potential consequences of such disasters while taking care to avoid
overstating or inflating the risk.


Promote the Benefits of Mitigation Planning


You can further educate people and build support by emphasizing
the value added by mitigation planning and building on planning
opportunities that already exist. Although manmade hazards may
not be as easy to identify and predict as some natural hazards, the
benefits of planning for such events are the same: improved
disaster resistance, community involvement in the process, partner-
ships with sectors you may not have interacted with before, and
more sustainable communities. Building on existing opportunities
is a good way to create momentum for mitigation planning.


Many people are concerned about manmade hazards since the
attacks of 2001, and the media have focused intensely on these
disasters. You can use this high visibility to show why your commu-
nity should plan for such contingencies. Getting Started examines
ways to implement natural hazard mitigation planning through
existing plans; now you can reexamine those plans with a focus on
how to integrate planning for manmade disasters into them.


You may want to point out the following benefits as you educate
others:


1. Mitigation helps local, tribal, and state governments
fulfill their responsibility to protect their citizens,
property, and environment by reducing the potential
impacts of manmade disasters.


2. Mitigation can enhance a community’s ability to recover
from the impacts of a manmade disaster.


3. Mitigation can reduce exposure to civil or criminal
liability in the event of a terrorist attack or technological
accident.


Summary of the
benefits of mitigation
planning


� Reduces future losses
from disasters


� Builds partnerships


� Facilitates funding priorities


� Contributes to sustainable commu-
nities


Planners should
recognize that address-
ing manmade hazards may
require that more attention
be paid to dealing with a
range of potentially strong personal re-
sponses, and they should be prepared
to address potential concerns that may
not have arisen during natural hazards
planning such as security, unknown
risks, and civil liberties. Thus, it is criti-
cal that planners develop a realistic,
comprehensive picture of the hazards
present in their communities to better
educate the public and be prepared to
respond to their concerns.


Depending on the nature of
the incident, the impacts of a
manmade hazard can be localized—
even limited to a single building—or they
can be widespread, encompassing a
metropolitan area, a watershed, or a
transportation corridor. Additionally, the
extent of the physical damages gener-
ated by an incident can be surpassed
by its associated economic
impacts, as demonstrated
by the national-level eco-
nomic effects of the Septem-
ber 11, 2001 attacks.
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4. Mitigation actions may help reduce insurance premi-


ums.


Capitalize on Planning Opportunities


As mentioned previously, manmade hazards can be integrated into
existing planning efforts. The following opportunities should be
considered:


1. Planning during post-disaster recovery. Following the
September 2001 attacks, the increased risk of manmade
hazards became a topic of conversation in the main-
stream media and across the nation. This widespread
interest can serve as an impetus to enhance a mitigation
plan with actions that can reduce the effects of future
attacks.


At the time of this
writing, the long-term
consequences of the insur-
ance industry’s response to
the events of September 11,


2001 are not clear. To date, the industry
is having difficulty estimating the fre-
quency and magnitude of future terror-
ism risks and is concerned about en-
suring adequate capital to absorb the
potential costs of another catastrophic
attack. As a result, many insurers are
establishing coverage limitations and
raising premiums and deductibles for
commercial customers. Risk is being
shifted from insurers to property own-
ers and business operators, and future
attacks may lead to greater direct losses
to those impacted—further emphasiz-
ing the importance of taking actions to
reduce vulnerability and minimize
losses.


(Source: General Accounting Office,
Terrorism Insurance: Rising Uninsured
Exposure to Attacks Heightens Poten-
tial Economic Vulnerabilities)


The results of the Insti-
tute for Business & Home
Safety’s 2001 study Are We
Planning Safer Communi-
ties? Results of a National


Survey of Community Planners and
Natural Disasters show that the safest
communities are located in states where
hazards are a required consideration in
comprehensive planning. In many states,
however, this “best practice” is not fol-
lowed. Ideally, hazard considerations are
an integral part of state and local com-
prehensive planning; if they are not, state
and local governments should consider
requiring that comprehensive planning
include all-hazard considerations.


Planners are encouraged to link together as many plan-
ning opportunities as possible to maximize coordination, thorough-
ness, information sharing, and cost-effectiveness. Relevant planning
actions may be ongoing or may already have been accomplished in
your jurisdiction as part of other emergency management planning


initiatives. For example, some jurisdictions completed a community vulnerability
assessment as part of the Department of Justice’s State Domestic Prepared-
ness Support Program (equipment grant program – now within DHS); this infor-
mation is directly transferable from first responder planning to mitigation planning.


The Disaster Mitigation Act of 2000 provides an impe-
tus for state and local governments to undertake mitigation planning.
The Act does not mandate that terrorism or technological disasters
be addressed in hazard mitigation planning; however, it does encour-
age and reward state and local pre-disaster planning and promote


sustainability as a strategy for reducing the effects of disasters. Naturally, this
objective can only be fully achieved through incorporating not only natural haz-
ards but also the full spectrum of manmade disasters. Interim final regulations on
hazard mitigation planning were published in the Federal Register on February
26, 2002 (see 44 CFR Parts 201 and 206).


2. Comprehensive and other community-oriented planning
activities. If your community has begun developing or
updating its comprehensive plan, capital improvement
plan, urban design guidelines, land development
regulations, growth management or sustainability plans,
or other community-oriented guidance, this is a prime
opportunity to incorporate planning for manmade
disasters. For example, if your community is planning to
build a new city hall or hospital, you can incorporate
defensive architecture, site planning, and design ap-
proaches into the facility planning process to reduce the
hazards to the facility from manmade events.
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3. Update of existing mitigation plans or other emergency
management plans. In order to keep plans up-to-date,
state and local governments must perform periodic
reviews of existing plans. During these reviews, planners
should re-evaluate the hazards that can affect their
communities and update their plans as appropriate to
incorporate manmade hazards.


Step 2
Build the Planning Team
Assuming you have already set up your planning team, expanding
its scope to incorporate terrorism and technological disasters will
require enhancing the team’s capabilities by acquiring expertise in
a number of disciplines. To ensure that the composition of the
mitigation planning team contains the right mix of members, the
capabilities of the existing team should be assessed and any gaps
filled. To prevent the team from becoming so large as to be un-
wieldy, a committee/subcommittee approach may be imple-
mented. You may wish to use the categories listed below to define
the various subgroup areas of the planning team.


A community’s hazard mitigation planners are its
primary resource for leading and coordinating efforts to re-
duce vulnerabilities in the built environment. In any given community,
however, there may be a variety of other entities operating to the same
end, either in concert with mitigation planning or independently. These


may comprise public, private, or partnered initiatives; they may cut across local,
state, and/or federal jurisdictions; and they may address planning, security, safety,
engineering, and other aspects of hazard reduction. While projects such as these
are often undertaken in a vacuum—that is, without relation to the community as
a whole—their key personnel may possess or have access to expertise and re-
sources that will enhance the ability of the hazard mitigation planning team to
meet the state’s or community’s goals. The importance of thinking inclusively and
holistically when recruiting team members becomes especially clear when plan-
ners are confronted with new and generally unfamiliar challenges such as inte-
grating manmade hazards into mitigation planning.


Getting Started: Building Support for Mitigation
Planning (FEMA 386-1) outlines methods for identifying stake-
holders for a natural hazard mitigation planning process. Existing
groups, such as natural hazard mitigation planning teams or emer-


gency planning committees, can serve as ideal bases for manmade hazard miti-
gation efforts. Such teams should have a broad-based membership that includes,
at a minimum, representatives of elected officials, emergency management, first
responder agencies, healthcare, local environmental and transportation groups,
the media, community groups, and representative owners and operators of pri-
vate facilities.


The size and com-
position of the plan-
ning team will depend
on the community or state,
size of the planning area,
planning needs, and resources avail-
able. A team approach is optimal be-
cause:


a. It encourages participation and gets
more people invested in the process


b. It enhances the visibility and stature
of the planning process


c. It provides for a broad perspective on
the issues


d. It provides the widest possible range
of expertise and experience


e. It ensures the use of resources in a
coordinated fashion to maximize
benefits
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Expertise that will be helpful in addressing manmade hazards may
be lacking from a purely natural-hazards oriented team. Such
expertise includes the following:


� Chemical emergency planning


� Counter- and antiterrorism (law enforcement and
military)


� Crime prevention planning, including situational crime
prevention and Crime Prevention Through Environ-
mental Design (CPTED)


� Electrical engineering


� Emergency management


� Explosives/blast characteristics


� Fire protection engineering


� Force protection (protection of military personnel and
facilities)


� Industrial security


� Mechanical engineering, including heating, ventilation,
and air conditioning (HVAC)


� Protective/defensive architecture


� Site planning, urban design, and landscape design


� Structural engineering, design, and construction


Specialized expertise in these fields can be found at a number of
sources, even in communities with modest resources. Additionally,
technical assistance from the federal government may be available
to communities. Among the many federal organizations offering
relevant support are the Department of Homeland Security
(DHS), the Environmental Protection Agency (EPA), and the
Department of Justice (DOJ). See Appendix C for Web links to
these agencies’ programs.


See Worksheet #1: Build the Planning Team at the end of this
section (also included in Appendix D) to help you identify addi-
tional team members.


Although situational crime
prevention and Crime Pre-
vention Through Environ-
mental Design (CPTED) are
closely related, the two are not synony-
mous. Situational crime prevention en-
compasses many CPTED principles but


focuses more on manage-
rial and user behavior fac-
tors that affect opportunities
for criminal behavior in the
specific setting for the spe-
cific crime(s) being ad-


dressed. CPTED, on the other hand,
focuses more on changing the physical
design aspects of environments to de-
ter criminal activity.


The planning team should
work with elected officials to
formalize the community’s commitment
to planning and to promote an atmo-
sphere of cooperation by “authorizing”
the planning team to take the steps nec-
essary to develop a mitigation plan for
terrorism and technological hazards. At
a minimum, this authority can be estab-


lished through a resolution
or proclamation recognizing
the team as an authorized
agent of the community.
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Step 3
Engage the Public
Given the dramatic nature of terrorism and technological hazards,
the community will expect to be involved in and informed about
the mitigation planning process. Getting Started discusses develop-
ing a schedule or program for involving the public throughout the
mitigation planning process. Adding a manmade hazard element
to your public participation program will simply be another step.
Keep in mind, however, that care must be taken when presenting
certain types of information.


Because citizens may be fearful or upset about recent events and
apprehensive about publicized threats, they may want to engage
public officials in talking about such issues. The planning team
should encourage the public to focus on what they can realistically
do to protect their community and limit the time spent discussing
issues that are outside the scope of their influence. For example,
they may be concerned about travel safety and would like to see
changes in airport security, but federal government agencies
control these issues—not the local planning team. To alleviate
concerns about issues the community has no authority over, the
planning team should be informed enough to provide an overview
of who the various authorities are and what their responsibilities
are for addressing manmade hazards. Including as many stakehold-
ers as possible in the planning process can help turn these con-
cerns into productive considerations and enhance rather than
hinder the process.


There are several stages in the mitigation planning process at
which you can inform the public about your efforts to bring
manmade hazards into your program. These stages are:


Hazard Identification and Risk Assessment. The planning team
should inform the community of the complete spectrum of natural
and manmade hazards it identifies and the risks they present,
emphasizing that terrorism and technological disasters can strike
not just in large cities, but in any community of any size. Although
in some cases it will be necessary to limit the kinds of information
shared, it is nevertheless important to provide the community with
a realistic picture of the hazards and risks and to understand what
the community considers to be an acceptable level of risk. It should
be emphasized that while no amount of planning and mitigation
can remove 100% of the risk from terrorism or technological
emergencies, a thorough hazard identification process will help in


Planners should
note that some issues in-
volved with technological
hazards, such as industrial
siting, hazardous materials
transportation, or chemical storage and
processing techniques, may be conten-
tious and can cause friction among citi-
zens, industry leaders, emergency plan-
ners, and other decision makers. Local
Emergency Planning Committees
(LEPCs) will likely already be involved
with these issues and should be able to
provide insight into how they can be ad-
dressed.
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prioritizing the community’s needs and allocating its resources
effectively.


Mitigation Strategy Development. When developing a strategy for
the hazard mitigation process, you should hold public meetings or
workshops to discuss mitigation actions. The planning team should
obtain public input into non-sensitive mitigation decisions, espe-
cially if the actions will have a long-term effect such as a change in
traffic patterns or an increase in the surveillance of public places.
The community should also have input into how to fund some
mitigation actions, such as through taxes, bonds, loans, or grant
programs. While citizens may be willing to pay for some actions,
they may not be willing to support others.


Implementation and Monitoring of the Mitigation Plan. The
planning team should keep the community informed of the imple-
mentation schedule and progress, although once again, it may be
necessary to limit the kinds of information released to the public.
The public should also be notified when the mitigation plan is
reviewed and updated.


Once you have established community support, expanded the
planning team to include manmade hazard experts, and engaged
the public in the planning process, you will be ready to perform a
hazard identification and risk assessment for your jurisdiction.
Phase 2 will guide you through this process.


When addressing
antiterrorism and
other manmade hazard miti-
gation actions, you should
recognize that many of


these are sensitive and that information
about them should be restricted to a
very limited number of people. You must
carefully consider whether each part of
the process will be open to the public or
whether for security reasons you will
have only the planning team and per-
haps a limited number of outside stake-
holders (such as key public officials not
on the planning team) discuss the best
actions for certain critical facilities. See
Phase 4 for sensitive information issues
to consider.
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Specialists for Manmade Hazards


Bomb and Arson Squads


Community Emergency Response Teams


Hazardous Materials Experts


Infrastructure Owners/Operators


National Guard Units


Representatives from facilities identified
in Worksheet #2: Asset Identification
Checklist


Local/Tribal


Administrator/Manager’s Office


Budget/Finance Office


Building Code Enforcement Office


City/County Attorney’s Office


Economic Development Office


Emergency Preparedness Office


Fire and Rescue Department


Hospital Management


Local Emergency Planning Committee


Planning and Zoning Office


Police/Sheriff’s Department


Public Works Department


Sanitation Department


School Board


Transportation Department


Tribal Leaders


Worksheet #1 Build the Planning Team phase 1, step  


Step 2 of Getting Started (FEMA 386-1) discusses establishing a planning team with a broad range of
backgrounds and experience represented. This worksheet suggests additional individuals, agencies, and
organizations that should be included on a team to plan for manmade hazards. State organizations can be
included on local teams when appropriate to serve as a source of information and to provide guidance and
coordination.


You should use the checklist as a starting point for expanding your team.


page 1 of 2


Special Districts and Authorities


Airport and Seaport Authorities


Business Improvement District(s)


Fire Control District


Flood Control District


Redevelopment Agencies


Regional/Metropolitan Planning
Organization(s)


School Districts


Transit/Transportation Agencies


Others


Architectural/Engineering/Planning Firms


Citizen Corps


Colleges/Universities


Land Developers


Major Employers/Businesses


Professional Associations


Retired Professionals


State


Adjutant General’s Office (National Guard)


Board of Education


Building Code Office


Climatologist


Earthquake Program Manager


Economic Development Office


ON
TEAM


ADD TO
TEAM


ON
TEAM


ADD TO
TEAM
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Emergency Management Office/
State Hazard Mitigation Officer


Environmental Protection Office


Fire Marshal’s Office


Geologist


Homeland Security Coordinator’s Office


Housing Office


Hurricane Program Manager


Insurance Commissioner’s Office


National Flood Insurance
Program Coordinator


Natural Resources Office


Planning Agencies


Police


Public Health Office


Public Information Office


Tourism Department


Non-Governmental Organizations (NGOs)


American Red Cross


Chamber of Commerce


Community/Faith-Based Organizations


Environmental Organizations


Homeowners Associations


Neighborhood Organizations


Private Development Agencies


Utility Companies


Other Appropriate NGOs


ON
TEAM


ADD TO
TEAM


ON
TEAM


ADD TO
TEAM
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risks


Overview


Phase 2 of the mitigation planning process, Assess Risks,
involves identifying hazards and estimating potential losses.


The results of these efforts will later be linked to estimates of the
effectiveness of the mitigation projects you may be considering.
There are some unique aspects to hazard characteristics, asset
identification, and vulnerability assessment that will affect the way
a risk assessment for terrorism and technological hazards is carried
out. This how-to guide addresses these special considerations;
please refer to Understanding Your Risks: Identifying Hazards and
Estimating Losses (FEMA 386-2) for information on the more gen-
eral aspects of the risk assessment process.


Step 1
Identify Hazards
The first step in any risk assessment is to identify the hazards that
affect your community or state. Most manmade hazards fall into
two general categories: terrorism (intentional acts) and technologi-
cal hazards (accidental events). These two categories include the
following hazards:


Terrorism


� Conventional bomb/improvised explosive device


� Biological agent


� Chemical agent


� Nuclear bomb


� Radiological agent


� Arson/incendiary attack


� Armed attack


� Cyberterrorism


� Agriterrorism


� Hazardous material release (intentional)
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Research Existing
Records, Plans,
and Reports
Terrorist attacks and techno-
logical disasters occur infrequently
enough in the United States that there
may be few relevant records that can
help determine what manmade hazards
may affect the area being studied. Both
the Federal Bureau of Investigation (FBI)
and the U.S. Department of State (DOS)
issue annual reports on terrorist activi-
ties domestically and around the world,
and Local Emergency Planning Com-
mittees, State Emergency Response
Commissions, and the United States
Environmental Protection Agency are
sources for historical data on hazard-
ous material incidents throughout the
U.S. Also, in many communities, plans
are in place to respond to numerous
types of technological hazards, and
these plans—and the people who de-
velop them—may be valuable sources
of information about human-induced
risks. In researching existing documen-
tation, remember to consider informa-
tion available from other levels of
government whenever possible.


The following list identifies just a few of
the documents that may be of use to
the planning team:


� Existing mitigation plans


� Comprehensive plans


� Emergency operations plans


� Continuity of operations and
other contingency plans


� Radiological emergency plans
(nuclear power plants)


� Chemical stockpile emergency
plans


� SARA Title III / hazardous mate-
rial facility emergency plans


� Toxic Release Inventory Reports


� Statewide Domestic Prepared-
ness Strategy


Technological Hazards


� Industrial accident (fixed facility)


� Industrial accident (transportation)


� Failure of Supervisory Control and Data Acquisition
(SCADA) system or other critical infrastructure compo-
nent


Within these various types of incidents, there are many variations,
which illustrates one of the fundamental differences between
natural and manmade hazards. The types, frequencies, and loca-
tions of many natural hazards are identifiable and even, in some
cases, predictable. They are governed by the laws of physics and
nature. Malevolence, incompetence, carelessness, and other
behaviors, on the other hand, are functions of the human mind
and, while they can be assumed to exist, they cannot be forecast
with any accuracy. There is, therefore, the potential for most, if not
all, types of manmade hazards to occur anywhere.


Your community or state’s planning team should tap into available
expertise in the areas listed earlier to develop a comprehensive list
of the potential manmade hazards in your jurisdiction. You may
also want to review reports and obtain briefings on the various
plans government agencies and private companies have prepared
in the event of an emergency. These may include radiological
emergency plans, SARA Title III/hazardous material facility emer-
gency plans, and chemical stockpile emergency plans, among
others.


Weapons of Mass Destruction
Like terrorism itself, the term “Weapons of Mass Destruction” (WMD)
has various definitions. Common to all of them is the assumption that
WMDs comprise incendiary, explosive, chemical, biological, radioac-


tive, and/or nuclear agents.


50 U.S.C., § 2302 defines WMD as follows:


“The term ‘weapon of mass destruction’ means any weapon or device that is
intended, or has the capability, to cause death or serious bodily injury to a signifi-
cant number of people through the release, dissemination, or impact of


(A) toxic or poisonous chemicals or their precursors;


(B) a disease organism; or


(C) radiation or radioactivity.”


The United States Government Interagency Domestic Terrorism Concept of Op-
erations Plan (CONPLAN) considers a WMD to be “any device, material, or sub-
stance used in a manner, in a quantity or type, or under circumstances evidenc-
ing an intent to cause death or serious injury to persons or significant damage to
property.”
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Step 2
Profile Hazard Events
In the area of hazard profiling, there are significant differences
between natural and manmade hazards, particularly those related
to terrorism. Foremost among these is that terrorists have the
ability to choose among targets and tactics, designing their attack
to maximize the chances of achieving their objective. Similarly,
accidents, system failures, and other mishaps are also largely
unforeseeable. This makes it very difficult to identify how and
where these hazards may occur. Notwithstanding the difficulty
involved with predicting the occurrence of manmade disasters, the
various consequences of these disasters are generally familiar to
the sectors of the emergency planning and response community
that already specialize in them: injuries and deaths, contamination
of and/or damage to buildings and systems, and the like. Numer-
ous authoritative sources exist that can provide detailed informa-
tion on the nature of all of these hazards; however, more important
for the purposes of hazard mitigation than details about the
various agents’ characteristics are the ways in which they can
impact the built environment and what actions can be taken to
reduce or eliminate the resulting damage.


Whether intentional or accidental, manmade disasters—as with
natural disasters—involve the application of one or more modes of
harmful force to the built environment. For the purposes of this
how-to guide, these modes are defined as contamination (as in the
case of chemical, biological, radiological, or nuclear hazards),
energy (explosives, arson, and even electromagnetic waves), or
failure or denial of service (sabotage, infrastructure breakdown,
and transportation service disruption). The planning team should
include expertise in these areas in order to develop a comprehen-
sive list of the manmade hazards in your jurisdiction and identify
the full spectrum of ways in which they might occur.


One-Stop Shopping Resources for General
Information on Manmade Hazards
http://www.fema.gov/hazards
(FEMA: links to authoritative sources of hazard information)


http://training.fema.gov/EMIWeb/terrorisminfor/ctrt.asp
(FEMA: terrorism-related training and resources)


While these information sources are primarily oriented toward emergency re-
sponse, they can provide valuable insight to mitigation planners on how manmade
hazards can impact communities.
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The following table, Event Profiles for Terrorism and Technologi-
cal Hazards, is not intended to replace the expertise and knowl-
edge of planning, security, or design professionals, but rather to
help guide the planning team in understanding some of the ways
in which these hazards can interact with the built environment. For
each type of hazard, the following factors are addressed:


� Application mode describes the human act(s) or unin-
tended event(s) necessary to cause the hazard to occur.


� Duration is the length of time the hazard is present on
the target. For example, the duration of a tornado may
be just minutes, but a chemical warfare agent such as
mustard gas, if unremediated, can persist for days or
weeks under the right conditions.


� The dynamic/static characteristic of a hazard describes its
tendency, or that of its effects, to either expand, con-
tract, or remain confined in time, magnitude, and
space. For example, the physical destruction caused by
an earthquake is generally confined to the place in
which it occurs, and it does not usually get worse unless
there are aftershocks or other cascading failures; in
contrast, a cloud of chlorine gas leaking from a storage
tank can change location by drifting with the wind and
can diminish in danger by dissipating over time.


� Mitigating conditions are characteristics of the target and
its physical environment that can reduce the effects of a
hazard. For example, earthen berms can provide protec-
tion from bombs; exposure to sunlight can render some
biological agents ineffective; and effective perimeter
lighting and surveillance can minimize the likelihood of
someone approaching a target unseen. In contrast,
exacerbating conditions are characteristics that can en-
hance or magnify the effects of a hazard. For example,
depressions or low areas in terrain can trap heavy
vapors, and a proliferation of street furniture (trash
receptacles, newspaper vending machines, mail boxes,
etc.) can provide concealment opportunities for explo-
sive devices.


The FBI’s annual
report Terrorism in
the United States
contains profiles and chro-
nologies of terrorism inci-


dents in America. The 1999 edition in-
cludes a comprehensive review of
terrorist activities in the United States
over the past three decades. This infor-
mation is helpful to planners as data for
hazard profiling; it also illustrates that
manmade hazards impact not only
large cities but commonly strike small
to mid-sized communities as well—an
important point when building public
support for mitigating terrorism and
technological hazards. The Terrorism in
the United States reports can be
downloaded from http://www.fbi.gov/
publications/terror/terroris.htm.
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Step 3
Inventory Assets
As discussed in Step 1, the probability of manmade hazards occur-
ring cannot be quantified with as great a level of accuracy as that of
many natural hazards. Furthermore, these incidents generally
occur at a specific location such as a building rather than encom-
passing a wide area such as a floodplain, and potential locations for
terrorist attacks and technological disasters are likely to be distrib-
uted widely throughout your community. Thus, translating most
manmade hazard profiles into meaningful geospatial information
is difficult at best.


Instead, the planning team should use an asset-specific approach,
identifying potentially at-risk critical facilities and systems in the
community. Once a comprehensive list of assets has been devel-
oped, it should be prioritized so that the community’s efforts can
be directed to protect the most important assets first. Then, begin-
ning with the highest priority assets, the vulnerabilities of each
facility or system to each type of hazard should be assessed. A
discussion of each of these steps follows.


As part of the haz-
ard mitigation plan-
ning process, you
should develop a base map
showing the assets in your


jurisdiction. You can overlay this map
with information representing manmade
hazards and their potential conse-
quences. Maps may not be able to ac-
tually predict where manmade hazards
are most likely to strike, but they can
help planners understand the interrela-
tionships between assets and hazards.
Through functions like buffering and dis-
persion modeling, planners can identify
how proximity and clustering of assets
may exacerbate the impacts of a par-
ticular type of attack, and even evalu-
ate the implications of multiple vulner-
abilities.


The initial inventory can be done very
quickly and easily using the baseline
data contained in HAZUS (“Hazards
US”), FEMA’s hazard loss estimation
software that uses building stock, eco-
nomic, geologic, and other data to pro-
vide loss estimates for earthquakes. You
can identify medical care facilities; emer-
gency response facilities; schools;
dams; hazardous material sites; roads,
airports, and other transportation facili-
ties; electric power, oil, and gas lines;
and other infrastructure. Refer to page
2-3 of Understanding your Risks: Iden-
tifying Hazards and Estimating Losses
(FEMA 386-2) for help in creating a base
map.


The term “mitigation” in the context of this how-
to guide refers to the physical aspects of vulnerability reduction.
Thus, in identifying the areas of interest for the purposes of terrorism
and technological hazards, planners should focus on specific places
in their community where opportunities exist to reduce exposure to,


and the potential consequences of, the various types of malevolent acts and
accidental incidents that could occur. While this does require a highly facility-
specific approach (e.g., the protection of a utility system, communications infra-
structure, or government building), planners must be sure to consider the
interconnectivity of all of the elements in the built environment such as buildings,
infrastructures, and aggregations of human activity when determining the physi-
cal or geographic constraints of their planning activities.


Expand the Asset List


In expanding an existing asset list, the planning team should start
by referring to the community’s Emergency Operations Plan
(EOP) to identify specific critical facilities, sites, systems, or other
locations that could potentially be targeted for attack or that are at
risk of being the site of an accident that could produce significant
consequences. This process should take into account the dynamic
nature of manmade events: while the physical consequences of
some types of incidents generally remain localized (as with the
bombing of a building), the impacts of others may spread well
beyond the location of origin (as with a chlorine gas leak).
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Critical Infrastructure Protection
Critical infrastructures are systems whose incapac-
ity or destruction would have a debilitating effect
on the defense or economic security of the nation.


The critical infrastructure categories include:


Agriculture & food


Water


Public health


Emergency services


Defense industrial base


Telecommunications


Energy


Transportation


Banking & finance


Chemicals & hazardous materials


Postal & shipping


The President's Commission on Critical Infrastructure Pro-
tection (PCCIP) was established in July 1996 by Presidential
Executive Order 13010 to formulate a comprehensive na-
tional strategy for protecting the infrastructures we all depend
on from physical and "cyber" threats. The PCCIP included
senior representatives from private industry, government, and
academia, and was divided into five teams representing the
critical infrastructures. Each team evaluated the growing risks,
threats, and vulnerabilities within its sector. The sector teams
and their industries included:


� Information & Communications – telecommunications,
computers & software, Internet, satellites, fiber optics


� Physical Distribution – railroads, air traffic, maritime,
intermodal, pipelines


� Energy – electrical power, natural gas, petroleum, pro-
duction, distribution & storage


� Banking & Finance – financial transactions, stock &
bond markets, federal reserve


� Vital Human Services – water, emergency services,
government services


Threats to critical infrastructures can be posed by anyone
with the capability, technology, opportunity, and intent to do
harm. Potential threats can be foreign or domestic, internal
or external, state-sponsored or a single rogue element. Ter-
rorists, insiders, disgruntled employees, and hackers are in-
cluded in this profile. The fact that most of the nation's vital
services are delivered by private companies creates a sig-
nificant challenge in determining where the responsibility for
protecting our critical infrastructures falls; the PCCIP ad-
dressed this challenge by bringing the private and public sec-
tors together to assess infrastructure vulnerabilities and de-
velop assurance strategies for the future, consulting with
industry executives, security experts, government agencies,
and private citizens. State and local mitigation planning teams
are encouraged to draw on this model as a basis for their
own efforts to incorporate terrorism and technological haz-
ard mitigation into their planning processes.


Source: Critical Infrastructure Assurance Office at www.ciao.gov.


References and background information on critical infrastructure
protection can be found on the Critical Infrastructure Assurance
Office’s web site at http://www.ciao.gov/resource/pccip/
pccip_documents.htm.


In addition to your EOP, Worksheet #2: Asset Identification Check-
list at the end of this section (also included in Appendix D) is
intended as an aid for identifying critical facilities, sites, systems,
and other assets in your community or state. Step 3 provides some
approaches for determining the importance of each asset to the
community.


Assess Vulnerabilities


The vulnerabilities of a given facility, site, system, or other asset can be
identified based on two distinct but complementary approaches. First,
any given place in the built environment has a certain level of inherent
vulnerability that exists independent of any protective or mitigation
actions that are applied to it. For example, a football stadium is a
setting where thousands of people gather, and a terrorist may find
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such a target very attractive in that many people would be hurt in an
attack. An assessment of such inherent vulnerabilities must be con-
ducted for each asset to determine its weaknesses. Second, the secu-
rity, design, and other mitigation tools used to protect a place deter-
mine its tactical vulnerability. For example, if an HVAC system is de-
signed so that its components are not visible to the public and has
security cameras aimed at it, a terrorist may be less likely to attempt to
use the system as a weapon to release poisonous gas. A tactical vulner-
ability assessment should be completed for each asset to determine
how well it is protected from an attack.


Inherent Vulnerability. Using the asset inventory you assembled in
Step 3, the planning team can assess the inherent vulnerability of
each asset based on:


� Visibility: How aware is the public of the existence of the
facility, site, system, or location?


� Utility: How valuable might the place be in meeting the
objective(s) of a potential terrorist or saboteur?


� Accessibility: How accessible is the place to the public?


� Asset mobility: Is the asset's location fixed or mobile? If
mobile, how often is it moved, relocated, or reposi-
tioned?


� Presence of hazardous materials: Are flammable, explosive,
biological, chemical, and/or radiological materials
present on site?


� Potential for collateral damage: What are the potential
consequences for the surrounding area if the asset is
attacked or damaged?


� Occupancy: What is the potential for mass casualties
based on the maximum number of individuals on site at
a given time?


Completing Worksheet #3: Facility Inherent Vulnerability Assess-
ment Matrix at the end of this section (also included in Appendix
D) will help you determine how vulnerable each asset is and how
vulnerable the assets are relative to each other.


In conducting the
vulnerability as-
sessment, it is impor-
tant to ensure that the focus
is not only on hazard reduc-


tion but also includes preparedness, re-
sponse, and recovery considerations.
For example, allowing unrestricted ve-
hicle access to a building may create
some risk of a vehicle bomb attack, but
it also helps ensure easy fire apparatus
access for emergency response pur-
poses. Thus, just as it is important to
balance security and openness in plan-
ning and design, it is critical to consider
the secondary hazards that could arise
from well-intended efforts to reduce vul-
nerabilities.
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Tactical Vulnerability. The following list will help the planning
team assess the tactical vulnerability of the assets in the community.
The tactical vulnerability of each asset is based on:


Site Perimeter


� Site Planning and Landscape Design: Is the facility de-
signed with security in mind—both site-specific and with
regard to adjacent land uses?


� Parking Security: Are vehicle access and parking managed
in a way that separates vehicles and structures?


Building Envelope


� Structural Engineering: Is the building’s envelope de-
signed to be blast-resistant? Does it provide collective
protection against chemical, biological, and radiological
contaminants?


Facility Interior


� Architectural and Interior Space Planning: Does security
screening cover all public and private areas? Are public
and private activities separated? Are critical building
systems and activities separated?


� Mechanical Engineering: Are utilities and HVAC systems
protected and/or backed up with redundant systems?


Tactical Vulnerability Considerations
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� Electrical Engineering: Are emergency power and telecom-
munications available? Are alarm systems operational? Is
lighting sufficient?


� Fire Protection Engineering: Are the building’s water supply
and fire suppression systems adequate, code-compliant,
and protected? Are on-site personnel trained appropri-
ately? Are local first responders aware of the nature of
the operations at the facility?


� Electronic and Organized Security: Are systems and person-
nel in place to monitor and protect the facility?


A list of mitigation actions that correspond to the factors described
above can be found in Phase 3, Develop a Mitigation Plan, in this
guide.


Establish Mitigation Priorities


For the purpose of developing a realistic prioritization of
manmade hazard mitigation projects, three elements should be
considered in concert: the relative importance of the various
facilities and systems in the asset inventory, the vulnerabilities of
those facilities, and the threats that are known to exist.


Asset criticality. The first element, asset criticality, is a measure of
the importance of the facility or system to the community. Consid-
erations in determining asset criticality include:


� Is it an element of one of the community’s critical
infrastructures?


� Does it play a key role in your community’s government,
economy, or culture?


� What are the consequences of destruction, failure, or
loss of function of the asset in terms of fatalities and/or
injuries, property losses, and economic impacts?


� What is the likelihood of cascading or subsequent
consequences should the asset be destroyed or its
function lost?


Vulnerability. The second factor was addressed in the previous
section, Assess Vulnerabilities. By identifying the most exploitable
weaknesses of each asset, the planning team can identify vulner-
abilities in greatest need of attention. This, in effect, gives the
planning team a criterion to use in establishing mitigation priori-
ties so that the community can focus its efforts on addressing the
most critical issues.
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Threat. The last element, threat, is fundamental to the
prioritization process but very difficult to quantify. It
answers the question “what must we mitigate against?”
The frequency of a hazard’s occurrence is an important
factor in establishing mitigation priorities, but unfortu-
nately it is impossible to determine with any precision in
the case of terrorism (for technological hazards, “threat”
can be interpreted to mean the likelihood of some type
of human-induced unintentional event). Instead of
being influenced by predictable, quantifiable natural
forces, terrorism—and to some degree, other techno-
logical hazards—is the result of human behavior that
often lies outside conventional ideals of appropriateness
and rationality and is thus difficult to predict.


In understanding the threat of terrorism, historical data
can be of some value in that it illustrates the types of
tactics that have been used previously (and thus may be
used again); however, the historical approach is far from
definitive because, in addition to the fact that threat
information lacks the predictive accuracy needed for
making decisions of this type, the origin and nature of
the threats constantly change with technology, political
issues, and other factors that compel and enable terror-
ist activity. Further complicating the use of threat infor-
mation in determining relative risk, once a protective
action is applied to an asset and its vulnerability reduced
relative to that of a comparable target, the balance of
target attractiveness—and thus the likelihood of attack—
may be altered, displacing some risk onto another asset
that has become relatively more vulnerable.


The most useful application of threat information for
mitigation planning purposes, then, will be as a guide to
the types of incidents that are relatively most likely to
occur. Clearly, the level of detail that can be provided to
the planning team will be determined by the sensitivity
of the threat information. The broadest threat estimates
may be so vague as to be of little use, while the most
current and specific information may be part of ongoing
criminal and/or intelligence investigations and thus not
available for mitigation planning purposes. However, it
should be possible to obtain a useful level of understand-
ing through consultation with local, state, and federal
law enforcement agencies that can provide the planning


Prioritizing Mitigation
Requirements: The General
Services Administration
Approach to Security
Standards


The General Services Administration (GSA) is the
United States government’s landlord. As such, it is
responsible for security at more than 1,000 federal
facilities, both owned and leased. To meet this need,
GSA uses a standards-based approach that involves
assessing and categorizing facilities and assigning
minimum security standards to each category.


Facility Security Levels


In order to determine the appropriate package of se-
curity measures for each facility, a five-level classifi-
cation system is used to rate facilities based on oc-
cupancy, size, level of public contact, type of
operations, and the nature of the agencies present
in the facility.


You can adapt this model to help prioritize mitigation
projects by establishing criteria based on the assets
present in your community. In a small town, for ex-
ample, a three-level system may be adequate: the
City Hall complex, containing the offices of elected
and administrative officials as well as Police Head-
quarters and an Emergency Operations Center,
would qualify as a Level III facility; the city’s mainte-
nance yard might fall within Level II; and a remote
sewage lift station would be assigned Level I status.


Recommended Minimum Security Standards


The GSA list of security standards can serve simply
as a list of recommended measures; however, to bet-
ter allocate resources, measures can be linked to
facility security levels. For example, the most basic
measures may be mandated for all facilities, while
the most stringent or sophisticated measures may
be required only for the highest level facilities, rec-
ommended for middle-level facilities, and unneces-
sary for the lowest-level facilities. The following crite-
ria are among those considered for each category of
security measures:


� Perimeter security – parking, closed-circuit
television, lighting, physical barriers


� Entry security – receiving & shipping, access
control, entrances & exits


� Interior security – employee & visitor identifi-
cation, utilities, occupant emergency plan, day
care centers


� Security planning – tenant assignment, con-
struction & renovation (this category also in-
cludes intelligence-sharing, training, and
administrative procedures, which are outside
the scope of this guidance)


Source: U.S. Department of Justice, Vulnerability Assess-
ment of Federal Facilities
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team with a general characterization of terrorist and other such
groups known to be active in your community, the tactics they may
employ or have employed in the past, and projections of potential
and emerging threats.


In addition to asset criticality, vulnerability, and threat, the plan-
ning team may also take the following considerations into account
when prioritizing projects:


� What assets were of concern during your community’s
Y2K planning?


� What assets support the continuity of your jurisdiction’s
governmental operations and essential functions?


� What assets support the implementation of your
jurisdiction’s EOP, Emergency Support Functions
(ESFs), and Incident Command/Unified Command
systems?


� What political priorities may be relevant?


� To what extent will funding constraints limit mitigation
options?


The following diagram illustrates the prioritizing process.


The list you develop of the assets most important to protect will
help you focus your loss estimation analysis in Step 4.







2-14 STATE AND LOCAL MITIGATION PLANNING how-to guide: Integrating Manmade Hazards


Step 4
Estimate Losses
As with natural hazard risk assessment processes, the potential
losses from manmade hazards are generally grouped into three
categories: people (death and injury), assets (structures and their
contents), and functions (provision of services and generation of
revenue). However, terrorism and technological disasters present
some unique implications for loss estimation. As previously dis-
cussed, for example, the key issue of frequency of occurrence (also
called “recurrence interval”) is elusive in the case of manmade
hazards because of the difficulties associated with predicting
human behavior and with acquiring and applying appropriate
threat data.


For some hazards, worst-case scenarios can be generated and losses
estimated if the hazard can be characterized with some precision.
CAMEO (Computer-Aided Management of Emergency Opera-
tions) software is one application that has been used extensively for
preparedness and response activities relating to hazardous materi-
als. For example, using the location of rail lines and the kinds and
quantities of hazardous materials transported over them, models
can be used to estimate the consequences of various chemical
release scenarios. Particular attention can be paid to consider-
ations such as evacuation of residential areas and critical facilities
as well as mechanisms such as streams and winds that can disperse
contaminants beyond the primary incident scene. Similarly, flood
damage curves provide information about the extent of damage
expected in a given flood event, and HAZUS provides loss esti-
mates for earthquakes.


For other manmade hazards such as bombs, however, damage
analysis capabilities are still evolving and are not yet widely avail-
able within state and local governments. Software can be used to
model blast effects on structures, but tools that can easily translate
this information into loss estimates for mitigation purposes are not
yet available. When dealing with these difficult-to-quantify risks, the
planning team may wish to assume worst-case scenarios and esti-
mate losses based on those scenarios using the techniques dis-
cussed in Step 3 of Understanding Your Risks (FEMA 386-2).


Using the results of your vulnerability analysis and your best esti-
mates of potential losses, you can now formulate mitigation goals
to drive the development of a mitigation strategy.
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Worksheet #2 Asset Identification Checklist phase 2, step  


This worksheet is intended as an aid for identifying critical facilities, sites, systems, and other assets in your community
or state. Check all the boxes that apply to your jurisdiction.


Local, state, and federal government offices
(list all in your jurisdiction)


________________________________________________


________________________________________________


________________________________________________


________________________________________________


Military installations, including Reserve and National
Guard component facilities (list all in your jurisdiction)


________________________________________________


________________________________________________


________________________________________________


________________________________________________


Emergency services


Backup facilities


Communication centers


Emergency operations centers


Fire/Emergency Medical Service (EMS) facilities


Law enforcement facilities


Politically or symbolically significant sites


Embassies, consulates


Landmarks, monuments


Political party and special interest group offices


Religious sites


Transportation infrastructure components


Airports


Bus stations


Ferry terminals


Interstate highways


Oil/gas pipelines


Railheads/rail yards


Seaports/river ports


Subways


Truck terminals


Tunnels/bridges


Energy, water, and related utility systems


Electricity production, transmission, and distribution system
components


Oil and gas storage/shipment facilities


Power plant fuel distribution, delivery, and storage


Telecommunications facilities


Wastewater treatment plants


Water supply/purification/distribution systems


Telecommunications and information systems


Cable TV facilities


Cellular network facilities


Critical cable routes


Major rights of way


Newspaper offices and production/distribution facilities


Radio stations


Satellite base stations


Telephone trunking and switching stations


Television broadcast stations


Health care system components


Emergency medical centers


Family planning clinics


Health department offices


Hospitals


Radiological material and medical waste transportation,
storage, and disposal


Research facilities, laboratories


Walk-in clinics
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Financial services infrastructures and institutions


Armored car services


Banks and credit unions


Agricultural facilities


Chemical distribution, storage, and application sites


Crop spraying services


Farms and ranches


Food processing, storage, and distribution facilities


Commercial/manufacturing/industrial facilities


Apartment buildings


Business/corporate centers


Chemical plants (include facilities having Section 302
Extremely Hazardous Substances on-site)


Factories


Fuel production, distribution, and storage facilities


Hotels and convention centers


Industrial plants


Malls and shopping centers


Raw material production, distribution, and storage facilities


Research facilities, laboratories


Shipping, warehousing, transfer, and logistical centers


Mobile assets


Aviation and marine units


Mobile emergency operations centers/command centers


Portable telecommunications equipment


Red Cross Emergency Response Vehicles, Salvation Army
mobile canteens, etc.


Other (Bloodmobiles, mobile health clinics, etc.)


page 2 of 2


Recreational facilities


Auditoriums


Casinos


Concert halls and pavilions


Parks


Restaurants and clubs frequented by potential target
populations


Sports arenas and stadiums


Theaters


Public/private institutions


Academic institutions


Cultural centers


Libraries


Museums


Research facilities, laboratories


Events and attractions


Festivals and celebrations


Open-air markets


Parades


Rallies, demonstrations, and marches


Religious services


Scenic tours


Theme parks
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Increments may be adjusted to better reflect your response capabilities or to be consistent with other guidance such as Mass Casualty Incident
plans. Note that different risks may exist at a facility depending on whether it is occupied or vacant.


Adapted from: FEMA Emergency Management Institute, Terrorism Planning Course


Worksheet #3 phase 2, step  
Facility Inherent Vulnerability Assessment Matrix


The Facility Inherent Vulnerability Assessment Matrix provides a way to record how vulnerable each asset is and
enables the planning team to compare how vulnerable the assets are relative to each other. Make a copy for each asset
and fill in the facility name or other identifier in the space provided. Select the appropriate point value for each criterion
based on the description in each row. Then add the point values to get the total for each asset. When you have done this
for each asset you identified, compare the total scores to see how the assets rank in relation to one another.
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3
develop a
mitigation
plan


Goals are general guidelines that identify what you want to achieve.
They are usually long-term in nature.


Objectives define measurable strategies or implementation steps to
attain a goal. They are shorter in range and more specific than goals.


Overview


The hazard identification and risk assessment described in
Phase 2 will determine what facilities and systems in your


jurisdiction are at highest risk. In Step 1 of Phase 3, you will de-
velop goals and objectives for the protection of these assets to
prevent or avoid an attack and to reduce losses in the event an
attack occurs. Step 2 discusses the issues unique to identifying and
prioritizing mitigation actions for terrorism and technological
hazards. These actions primarily focus on creating a resilient,
protective built environment. Step 3 highlights special consider-
ations in developing an implementation strategy. Step 4 summa-
rizes the important components to include in your terrorism and
technological hazard mitigation plan. Cross-references are made to
Developing the Mitigation Plan: Identifying Mitigation Actions and
Implementation Strategies (FEMA 386-3).
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Sample Mitigation Goals and Objectives for
Terrorism and Technological Hazard Mitigation
Goal 1: Reduce the community's risk of exposure to hazardous
materials.


Objective 1: Install security measures at the anhydrous ammonia transfer and
storage facility.


Objective 2: Increase the level of security of the facility using landscape design,
lighting, and vehicle barriers.


Objective 3: Assess feasibility of hardening product storage and handling
infrastructures.


Goal 2: Protect the community's water supply.


Objective 1: Install security measures at the city water treatment plant.


Objective 2: Secure all remote pump facilities.


Objective 3: Monitor for radiological, biological, and chemical contaminants.


Goal 3: Ensure that the city government has reliable communications
systems.


Objective 1: Update the telecommunications capabilities of city government
offices.


Objective 2: Create redundant/backup capability for landline telephone system.


Objective 3: Develop off-site backup of information technology systems.


Goal 4: Reduce risk to critical government facilities.


Objective 1: Increase vehicle standoff distance from the Emergency Operations
Center.


Objective 2: Restrict parking and vehicle access to the underground parking
garage at City Hall.


Goals and objec-
tives help determine
where efforts and resources
should be focused to maxi-
mize the effectiveness of
mitigation-related activities. Whenever
possible, mitigation goals and objectives
should be multi-hazard in nature in or-
der to provide the most comprehensive
protection to your community or state.
In addition to brainstorming, the plan-
ning team can identify additional goals
and objectives in the following ways:


� Review existing plans. Review
existing mitigation, comprehensive,
and emergency plans, building
upon and/or modifying existing
initiatives to maximize coordination
between plans and minimize
conflicts and duplication of effort. To
the extent possible, existing plans
should be used to address the
special problems posed by
technological and other manmade
hazards rather than generating
new, stand-alone documents.


� Solicit public opinions. Including
the community in identifying goals
and objectives will help ensure buy-
in when mitigation actions are
selected, and both the media and
the Internet can be valuable
communication tools. There are a
number of methods for gauging
public opinion:


� Establish working groups or ad-
visory committees


� Hold town hall meetings


� Administer surveys


� Hold facilitated meetings with
community representatives


While all of these methods can be ef-
fective on their own, it may be advanta-
geous to combine multiple strategies,
such as surveys and town hall meet-
ings, in order to obtain the advantages
of both a structured questionnaire as
well as a free-flowing discussion.


Step 1
Develop Mitigation Goals and
Objectives
The process for developing the mitigation goals and objectives that
will shape your implementation strategy is the same whether you
are addressing natural or manmade hazards. As discussed in
Developing the Mitigation Plan: Identifying Mitigation Actions and
Implementation Strategies (FEMA 386-3), you will review the risk
assessment and loss estimation findings to identify assets at greatest
risk. Manmade risk information should be combined with the
findings for natural hazards to create a comprehensive picture of
your community or state's vulnerabilities to both natural and
manmade hazards. Your terrorism and technological disaster
mitigation goals, as with those for natural disasters, should strive to
protect lives and property, reduce the costs of disaster response,
and minimize disruption to the community or state following a
disaster. See Developing the Mitigation Plan for more details on
formulating and prioritizing your goals.
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Step 2
Identify and Prioritize Mitigation Actions
Once you have developed goals and objectives for mitigation, you
should identify specific actions to help you achieve them. As you
consider mitigation options, keep in mind that attacks and
accidents are functions of human activity, and the risk of such
events is a characteristic of the target itself rather than of its
geographic location. Clearly, there are areas in most communi-
ties where the chances of an attack or accident are considerably
different from other parts of the jurisdiction—higher at indus-
trial parks and critical facilities than in suburban residential
neighborhoods, for example—but there is no such thing as a
definable "terrorism zone" or "accident district" in the same
sense as there are identifiable floodplains and seismic fault lines.
Thus, it is not effective to protect people, buildings, and systems
from manmade hazards by simply relocating them as one could
for some natural disasters.


Rather than removing potential victims from the hazard, then,
mitigation strategies for manmade hazards focus primarily on
creating a built environment that is difficult to attack, resilient to
the consequences of an attack or accident, and protective of its
occupants should an incident occur. This can be accomplished
through target hardening and other actions. Additional actions
such as public awareness and education initiatives are not dis-
cussed in this guide but should be considered when formulating
your mitigation strategy.


Target hardening actions range from small-scale projects, such as
installing security fencing around an HVAC system's air intake, to
community-wide initiatives, such as altering land use patterns to
require buffer zones around campuses of high-risk buildings.
Also, while some actions are highly specific in nature and func-
tion, others can meet multiple goals. For example, designing a
building to resist the force of a bomb blast will also offer protec-
tion from windstorms, and requiring buffer zones around critical
facilities can help meet open space requirements and protect
wetlands. The planning team is encouraged to take advantage of
these complementary approaches whenever possible.


Target hardening actions draw from a wide variety of disciplines,
all of which, as discussed in Phase 1, should be represented on
(or at least accessible to) the mitigation planning team. Potential
hardening techniques and strategies are numerous, and a listing


Taking Advantage of Existing
Processes, Strategies, and
Tools
Some actions and techniques used for miti-
gating natural hazards may also provide
protection against manmade hazards,
such as:


Earthquake mitigation techniques that
provide structural strengthening of buildings
may help resist impact/explosion effects of
bombs. Examples of such techniques include
adding steel moment frames, shear walls,
cross bracing, stronger floor systems, walls
reinforced with shotcrete/fiber materials, col-
umns reinforced with fiber wraps/steel jack-
ets, tension/shear anchors, vibration
dampers, and strengthening or providing ad-
ditional detailing of the building's connec-
tions.


Fire mitigation techniques may help pro-
tect facilities against the effects of bombs and
incendiary attacks. Examples of such tech-
niques include improved sprinkler systems,
increased use of fireproofing and/or fire-re-
sistant materials, redundant water supplies


for fire protection (day-to-day
and alternative), and site set-
backs.


High wind mitigation tech-
niques that provide building en-
velope protection and structural


strengthening may also help mitigate against
impact/explosion effects of bombs. Examples
of such techniques include openings using
windows with impact-resistant laminated
glazing, improving connections and the load
path of the building, and adding/reinforcing
shear walls.


Terrorism mitigation is becoming an inte-
gral part of multi-hazard mitigation, in pro-
cess and often in practice. Additionally, an
action that addresses the fullest possible
spectrum of natural and manmade hazards
will likely show the most cost-effectiveness.


The planning team should draw on
all available sources of exper-
tise when selecting specific
actions, keeping in mind the
overall objectives of maximiz-
ing opportunities for multi-haz-
ard mitigation; promoting


sustainability through choosing socially,
economically, and environmentally benefi-
cial solutions; supporting preparedness,
response, and recovery; and ensuring
cost-effectiveness.
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of every possible action lies beyond the scope of this guidance. The
list of potential actions provided below gives an overview of the
techniques and strategies available. The Library in Appendix C
contains references to many sources of information on these
topics. The following section will discuss special considerations
when evaluating actions to meet your goals and objectives.


Terrorism and Technological Hazard Mitigation Actions
The list of actions below is by no means exhaustive or definitive; rather, it is intended as a point of departure for
identifying potential mitigation techniques and strategies in your community or state.


Site Planning and Landscape Design


� Implement Crime Prevention Through Environmental
Design (CPTED)


� Minimize concealment opportunities in landscaping
and street furniture, such as hedges, bus shelters,
benches, and trash receptacles


� Design grounds and parking facilities for natural
surveillance by concentrating pedestrian activity,
limiting entrances/exits, and eliminating concealment
opportunities


� Separate vehicle and pedestrian traffic


� Implement vehicle and pedestrian access control
and inspection at perimeter (ensure ability to
regulate flow of people and vehicles one at a time)


� Design site circulation to minimize vehicle speeds
and eliminate direct approaches to structures


� Incorporate vehicle barriers such as walls, fences,
trenches, ponds/basins, plantings, trees, sculptures,
and fountains into site planning and design


� Ensure adequate site lighting


� Design signage for simplicity and clarity


� Locate critical offices away from uncontrolled public
areas


� Separate delivery processing facilities from
remaining buildings


� Maintain access for emergency responders,
including large fire apparatus


� Identify and provide alternate water supplies for fire
suppression


� Eliminate potential site access through utility tunnels,
corridors, manholes, etc.


Architectural and Interior Space Planning


� Collocate/combine staff and visitor entrances;
minimize queuing in unprotected areas


� Incorporate employee and visitor screening areas
into planning and design


� Minimize device concealment opportunities such as
mailboxes and trash receptacles outside screened
areas


� Prohibit retail activities in non-secured areas


� Do not locate toilets and service spaces in non-
secured areas


� Locate critical assets (people, activities, systems)
away from entrances, vehicle circulation and parking,
and loading and maintenance areas


� Separate high-risk and low-risk activities


� Separate high-risk activities from areas accessible to
the public


� Separate visitor activities from daily activities


� Separate building utilities from service docks, and
harden utilities


� Locate delivery and mail processing facilities
remotely or at exterior of building; prevent vehicles
from driving into or under building


� Establish areas of refuge; ensure that egress
pathways are hardened and discharge into safe
areas


� Locate emergency stairwells and systems away from
high-risk areas


� Restrict roof access


� Ensure that walls, doors, windows, ceilings, and
floors can resist forced entry


� Provide fire- and blast-resistant separation for
sprinkler/standpipe interior controls (risers) and key
fire alarm system components


� Use visually open (impact-resistant, laminated glass)
stair towers and elevators in parking facilities


� Design finishes and signage for visual simplicity


Structural Engineering


� Create blast-resistant exterior envelope


� Ensure that structural elements can resist blast loads
and progressive collapse


� Install blast-resistant exterior window systems
(frames, security films, and blast curtains)


� Ensure that other openings (vents, etc.) are secure
and blast-resistant


� Ensure that mailrooms are secure and blast-
resistant


� Enclose critical building components within
hardened walls, floors, and ceilings


(continued)
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Mechanical Engineering


� Locate utility and ventilation systems away from
entrances, vehicle circulation and parking, and loading
and maintenance areas


� Protect utility lifelines (water, power, communications,
etc.) by concealing, burying, or encasing


� Locate air intakes on roof or as high as possible; if not
elevated, secure within CPTED-compliant fencing or
enclosure


� Use motorized dampers to close air intakes when not
operational


� Locate roof-mounted equipment away from building
perimeter


� Ensure that stairways maintain positive pressure


� Provide redundant utility and ventilation systems


� Provide filtration of intake air


� Provide secure alternate drinking water supply


Electrical Engineering


� Locate utility systems and lifelines away from
entrances, vehicle circulation and parking, and loading
and maintenance areas


� Implement separate emergency and normal power
systems; ensure that backup power systems are
periodically tested under load


� Locate primary and backup fuel supplies away from
entrances, vehicle circulation and parking, and loading
and maintenance areas


� Secure primary and backup fuel supply areas


� Install exterior connection for emergency power


� Install adequate site lighting


� Maintain stairway and exit sign lighting


� Provide redundant telephone service


� Ensure that critical systems are not collocated in
conduits, panels, or risers


� Use closed-circuit television (CCTV) security system


Fire Protection Engineering


� Ensure compliance with codes and standards,
including installation of up-to-date fire alarm and
suppression systems


� Locate fire protection water supply system critical
components away from entrances, vehicle circulation
and parking, and loading and maintenance areas


� Identify/establish secondary fire protection water
supply


� Install redundant fire water pumps (e.g., one electric,
one diesel); locate apart from each other


� Ensure adequate, redundant sprinkler and standpipe
connections


� Install fire hydrant and water supply connections near
sprinkler/standpipe connections


� Supervise or secure standpipes, water supply control
valves, and other system components


� Implement fire detection and communication systems


� Implement redundant off-premises fire alarm reporting


� Locate critical documents and control systems in a
secure yet accessible place


� Provide keybox near critical entrances for secure fire
access


� Provide fire- and blast-resistant fire command center


� Locate hazardous materials storage, use, and
handling away from other activities


� Implement smoke control systems


� Install fire dampers at fire barriers


� Maintain access to fire hydrants


� Maintain fire wall and fire door integrity


� Develop and maintain comprehensive pre-incident and
recovery plans


� Implement guard and employee training


� Conduct regular evacuation and security drills


� Regularly evaluate fire protection equipment
readiness/adequacy


Security


� Develop backup control center capabilities


� Secure electrical utility closets, mechanical rooms, and
telephone closets


� Do not collocate security system wiring with electrical
and other service systems


� Implement elevator recall capability and elevator
emergency message capability


� Implement intrusion detection systems; provide
24-hour off-site monitoring


� Implement and monitor interior boundary penetration
sensors


� Implement color closed-circuit television (CCTV)
security system with recording capability


� Install call boxes and duress alarms


� Install public and employee screening systems (metal
detectors, x-ray machines, or search stations)


Parking


� Minimize off-site parking on adjacent streets/lots and
along perimeter


� Control all on-site parking with ID checks, security
personnel, and access systems


� Separate employee and visitor parking


� Eliminate internal building parking


� Ensure natural surveillance by concentrating
pedestrian activity, limiting entrances/exits, and
eliminating concealment opportunities


� Use transparent/non-opaque walls whenever possible


� Prevent pedestrian access to parking areas other than
via established entrances
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Prioritize Mitigation Actions


When prioritizing natural hazard mitigation actions, a benefit-cost
analysis is generally conducted for each proposed action. Several
factors are considered, including:


� Cost(s) of the mitigation action;


� Dollar value of risk reduction (i.e., loss of life, structure,
content, and function) each time the hazard occurs
(discussed in detail in Understanding Your Risks: Identify-
ing Hazards and Estimating Losses [FEMA 386-2]);


� Frequency with which the benefits of the action will be
realized (i.e., frequency of hazard occurrence); and


� Time value of money (i.e., the fact that benefits and
costs in the future are worth less than benefits and costs
today).


These factors are then combined by calculating the net present
value of aggregate future benefits and costs over the life span of
the action. For more details, see Using Benefit-Cost Analysis in Mitiga-
tion Planning (FEMA 386-5).


Three challenges arise when applying this benefit-cost framework
to terrorism and technological disaster mitigation actions: (1) the
probability of an attack or frequency of the hazard occurrence is
not known; (2) the deterrence rate may not be known; and (3) the
lifespan of the action may be difficult to quantify.


First, the frequency factor is much more complex in the case of
manmade hazards than for natural hazards. While it is possible to
estimate how often many natural disasters will occur (for example,
a structure located in the 100-year floodplain is considered to have
a 1 percent chance of being flooded in any given year), it is very
difficult to quantify the likelihood of a terrorist attack or techno-
logical disaster. Quantitative methods to estimate these probabili-
ties are being developed but have not yet been refined to the point
where they can be used to determine incident probability on a
facility-by-facility basis. Therefore, the planning team must use a
qualitative approach based on threat and vulnerability consider-
ations to estimate the relative likelihood of an attack or accident
rather than the precise frequency. Such an approach is necessarily
subjective but can be combined with quantitative estimates of cost-
effectiveness (the cost of an action compared to the value of the
lives and property it saves in a worst-case scenario) to help illustrate
the overall risk reduction achieved by a particular mitigation
action.


While many
benefits can be
achieved through imple-
menting mitigation actions,
planners should be sensitive


to potential negative impacts as well. For
example, altering traffic patterns may in-
crease commute times and distances,
and reducing on-street parking may im-
pact retail activity. Such considerations
can be pivotal in determining the feasi-
bility, viability, and potential for success
of mitigation planning initiatives.
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It is possible to determine fairly accurately how effective
mitigation efforts will be in preventing damages from a given type of
attack. The performance of many security and mitigation actions can
be modeled using established engineering techniques. For example,
structural engineers can determine how a hardening action will pro-


tect a building's envelope. Naturally, the effectiveness of actions that rely on per-
sonnel or complex hardware can be more difficult to ascertain. For example, what
is the probability that a security guard will fall asleep or that lightning will disable
a perimeter sensor system?


Second, the deterrence or preventative value of an action cannot
be calculated if the number of incidents it averts is not known.
Deterrence in the case of terrorism may also have a secondary
impact in that once a potential target is hardened, a terrorist may
turn to a less protected facility—changing the likelihood of an
attack for both targets.


Third, the lifespan of a mitigation action presents another prob-
lem when carrying out a benefit-cost analysis for terrorism and
technological hazards. Future benefits are generally calculated for
a natural hazard mitigation action in part by estimating the num-
ber of times the action will perform successfully over the course of
its useful life. However, some protective actions may be damaged
or destroyed in a single manmade attack or accident. For example,
blast-resistant window film may have performed to 100% effective-
ness by preventing injuries from flying glass, but it may still need
replacement after one "use." Other actions, such as a building
setback, cannot be "destroyed" or "used up" per se. This is in
contrast to many natural hazard mitigation actions, where the
effectiveness and life span of a structural retrofit or land use policy
are easily understood and their value over time quantifiable.
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Step 3
Prepare an Implementation Strategy
As stated in the Foreword, this how-to guide assumes that your
community or state is engaged in a natural hazards mitigation
planning process and is intended to serve as a supplemental
resource to help you address the unique risks associated with
terrorism and technological hazards. If you have incorporated
terrorism and technological hazards into a well-managed process,
the implementation strategies and tools you use should enable you
to effectively reduce your community or state's vulnerability to
manmade disasters as well. Developing the Mitigation Plan (FEMA
386-3) provides more details on preparing an implementation
strategy.


Step 4
Document the Mitigation Planning
Process
The mitigation plan for manmade hazards will be based on the risk
assessment conducted in Phase 2 and will include a comprehensive
strategy to address the mitigation priorities developed in Phase 3,
Step 2. This information, which should be integrated into the
natural hazard mitigation plan, should include:


� A summary of the planning process, including the
sequence of actions taken and a list of the team mem-
bers and stakeholders who participated;


� The results of the risk assessment and loss estimation;


� Mitigation goals and objectives aimed at reducing or
avoiding the effects of manmade hazards;


� Mitigation actions that will help the community or state
accomplish the established goals and objectives; and


� Implementation strategies that detail how the mitiga-
tion actions will be implemented and administered.


The hazard mitigation plan should serve as the focal point and
basis for mitigation decisions for all hazards—natural and
manmade. As such, it should be written so that anyone who reads it
can gain an understanding of current and future hazards and risks
as well as the community's or state's intended solutions to those
problems.
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Ideally, terrorism and technological hazards will
be incorporated into your existing mitigation plan;
a single comprehensive plan is generally easier to manage and imple-
ment than a collection of stand-alone documents. However, some in-
formation may be of such high sensitivity that it should not be included


in publicly available mitigation planning documents. Examples of such informa-
tion include vulnerability studies of critical infrastructure and data on security
plans and systems. This material should be treated as an addendum to the miti-
gation plan so that it is still part of the plan, but access to it can be controlled. For
guidance on protecting sensitive information, see Phase 4, Consideration 1, Com-
munity Interest and Information Sensitivity.
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4
implement
the plan
and
monitor
progress


Overview


The fourth phase of the mitigation planning process, Implement
the Plan and Monitor Progress, describes how to bring the mitiga-


tion plan to life. The implementation and monitoring phase is
largely the same across the entire spectrum of hazards and is
discussed in detail in Bringing the Plan to Life: Implementing the
Hazard Mitigation Plan (FEMA 386-4). This section will address
special considerations for implementing mitigation actions unique
to manmade hazards and should serve as a supplement to the
process described in Bringing the Plan to Life.


Consideration 1
Community Interest and Information
Sensitivity
As a result of the heightened level of interest in the vulnerability of
American communities to terrorism following the events of Sep-
tember 11, 2001, the public is likely to be keenly interested in
efforts to protect people, buildings, and systems from terrorism
and technological disasters. The planning team should understand
that this presents both benefits and challenges, because much of
the same information that can be used to rally public support for
mitigation planning can also be of use to potential terrorists,
saboteurs, or others with malevolent intent. For that reason, the
planning team must carefully maintain the security of any informa-
tion that pertains to vulnerabilities, security measures, and re-
sponse plans. Jurisdictions' legal counsels should be able to provide
guidance on how best to protect such sensitive information within
the provisions of applicable freedom of information laws.


This constitutes a significant departure from the open and inclu-
sive way in which mitigation planning has historically been con-
ducted. However, new security realities demand that we re-evaluate
the way we think about information sensitivity, in particular how,
where, when, and with whom we discuss risks, vulnerabilities, and
protective (mitigation) actions. In addition to the overarching
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public safety rationale for protecting this information from those
who would use it against us, the planning team should be sensitive
to the fact that the owners and operators of many community
assets may be reluctant to reveal their own security shortcomings
due to concerns about liability, perception of vulnerability or
weakness, and general security-consciousness. For communities
and states to work effectively with the people, facilities, and systems
they are tasked with protecting, working relationships must be
based on trust. All project partners should be committed to main-
taining the integrity of the planning process as well as the prin-
ciples and ultimate goal of the process: a more secure built envi-
ronment.


Thus, managing sensitive information will be a new challenge for
many communities and states. The federal government has the
option to classify information when appropriate to protect the
interest of national security, but most state and local governments
currently lack adequate authorities and tools for preventing the
inappropriate disclosure of every kind of sensitive data with any
certainty. Communities and states should address this problem in
two ways: first, they will need to ensure that sensitive information is
handled in such a way as to maintain its security, and second, they
will need to have adequate protections in place to ensure that
sensitive information is not released when it is requested by mem-
bers of the public who have no justifiable reason (or "need to
know") for seeing the information. The following sections elabo-
rate on these two ways to protect sensitive information while
maintaining an appropriate level of public involvement in the
planning process.


� Internal handling procedures. State and local govern-
ments may have the ability to assign "For Official Use
Only" (FOUO) status or a similar designation to infor-
mation that is privileged, sensitive, or otherwise should
be protected from circulation or disclosure to the
public. However, such actions often lack formal infor-
mation handling procedures and enforceability. Com-
munities are encouraged to review their handling
procedures to ensure that sensitive information in their
possession can be authoritatively designated as such and
protected appropriately, and once proper procedures
are in place they should be applied and adhered to
rigorously.


� Withholding sensitive information. In keeping with the
democratic tradition, federal and state laws generally
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require that government proceedings and documents
be accessible to the public. These laws, often called
"sunshine laws" or "freedom of information" laws,
usually require public access to meetings whenever a
commission, committee, board, task force or other
official group meets to discuss public business. They also
require that most government documents and records
be made available to the public upon request.


While these laws seek to keep governmental processes in
the open, many of them establish disclosure exemptions
for various types of sensitive information. Planners
should work with their jurisdiction's legal staff to care-
fully review the applicable laws and to determine how
these laws may impact their ability to protect sensitive
planning information. Furthermore, they should also
understand the specific procedures required to with-
hold documents and hold closed meetings as necessary
to protect sensitive information from disclosure to
anyone without a "need to know."


Suggested Elements and Sample Language for a “For Official Use Only”
(FOUO) Policy


� Document marking requirements


Information that has been designated FOUO should be
plainly marked as such for ease of recognition. To
promote proper protection of information, markings
should be applied at the time documents are drafted or
as soon as FOUO information is added. Materials
containing FOUO information should be marked


'PROPERTY OF (JURISDICTION NAME)
FOR OFFICIAL USE ONLY'


at the bottom of the front cover, title page, first page and
outside of the back cover. Additionally, each page
containing FOUO information should be similarly marked
at the bottom. Material other than paper documents such
as slides, computer media, films, etc., should also bear
these markings. Electronically transmitted messages
(e.g., e-mails) containing FOUO information should have
the abbreviation 'FOUO' before the beginning of the text.


� Handling instructions


FOUO material should never be left unattended, and
reasonable steps should be taken to minimize the risk of
access by anyone without a "need to know." After
working hours, FOUO information should be stored in a
locked desk, file cabinet, bookcase, or similar location.
Restrictions may also be placed on the duplication and
transmission of FOUO information.


� Definition of FOUO


The term 'For Official Use Only' should apply
to information which is sensitive and requires protection
from disclosure to the general public, and for which a
significant reason, statutory requirement, or regulatory
instruction exists to preclude general circulation. FOUO
status is not a security classification level.


� Guidelines for determining sensitivity


Information that may qualify for FOUO status includes
the design, construction, security, and protection of
government facilities and critical infrastructures; assess-
ments of the vulnerabilities of facilities and systems;
plans, procedures, and protocols for responding to
terrorist attacks or other criminal events; or any other
information that could be used for the purposes of
damaging or destroying any facility or disrupting any
operations.


� Designation of authority


Authority to assign and remove FOUO status should be
granted to designated personnel based on position and/
or responsibilities.
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Federal Funding for
Manmade Hazard
Mitigation Projects
At the time of this writing,
there is little federal funding
specifically earmarked for
state and local use in miti-
gating against manmade
hazards. When dealing with multiple
sources of funding, ensure that you seek
funding from the most directly appro-
priate and relevant program before
seeking assistance from other sources.
That said, mitigation against terrorism
and technological hazards will require
creative funding strategies that incorpo-
rate a variety of non-traditional sources.
Three reasons for this are:


1. Terrorism can potentially occur
almost anywhere and can affect a
wide range of facilities and
systems;


2. As with natural hazard mitigation,
the development and implementa-
tion of antiterrorism strategies can
be complex and expensive; and


3. Comprehensive antiterrorism and
technological hazard mitigation
includes security measures and
other techniques that may not be
eligible for FEMA funding under
current regulations.


Consideration 2
Project Funding
Increasingly, communities are challenged by budget constraints
that require "doing more with less." While many pre- and post-
disaster funding sources exist that can help communities
strengthen themselves against natural disasters, creativity will be
the key to identifying how mitigation plans and actions for terror-
ism and technological hazards can be funded.


� Local governments have a good opportunity for incor-
porating mitigation funding into long-range planning,
especially in the capital improvement budget process.
For example, planning for a new municipal building is
an ideal opportunity to site a critical facility in a low
hazard area, to ensure that it is built with seismic, high
wind, or other appropriate hazard resistance as appli-
cable, and to incorporate security systems and security-
oriented design principles into the facility's planning
and design.


� State governments can implement incentive programs
using tax rebates and budget surpluses to promote
mitigation actions and strengthen building codes. They
can also incorporate all-hazard mitigation consider-
ations into the processes, guidance, and requirements
that they develop for comprehensive planning, capital
improvement planning, urban design, land develop-
ment regulation, growth management, and
sustainability.


� Federal government funding for terrorism-related
activities is rapidly expanding following the events of
September 11, 2001. Many funding streams that may be
of use to states and communities working to reduce
their vulnerability to manmade hazards are not yet in
place, but other established funding mechanisms not
previously used for this purpose can be leveraged to
provide assistance. Detailed information on available
federal funding can be found in the Catalog of Federal
Domestic Assistance at www.cfda.gov.


� Private sector organizations, businesses, and individual
homeowners have much to gain from reducing their
own risk by implementing cost-effective actions to
increase security and survivability. Industrial partners
and other private interests may be willing to contribute
time, labor, materials, or other support if they are


Security consider-
ations should be a prior-
ity in all capital improvement
projects including both
renovation and new devel-
opment.
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convinced that the mitigation effort will benefit their
organization as part of an overall community improve-
ment.


Consideration 3
Monitoring and Evaluation
There are significant challenges to monitoring and evaluating the
implementation of mitigation strategies for terrorism and techno-
logical hazards. Given the relatively low likelihood of manmade
disasters occurring in most communities (particularly in contrast to
many naturally occurring events), the value and effectiveness of
mitigation actions such as structural blast-resistance retrofits and
land use regulations may never be realized. Other actions such as
the application of Crime Prevention Through Environmental
Design techniques may indeed function to their full level of perfor-
mance but their deterrent or preventative value may go unrecog-
nized if they averted an incident that was, as a result, undetected.
Still others such as guards and intrusion sensors may be put to the
test regularly, either as part of a routine testing, training, and
maintenance program or in "real world" events. Should an inci-
dent or accident occur, however, there will likely be significant
interest on the part of the government, engineering, design, and
standards communities in the performance of various actions, and
the resulting inquiries and studies can provide valuable input into
subsequent mitigation planning initiatives.


The monitoring and evaluation of the manmade hazards portion
of the mitigation plan should correspond with the schedule estab-
lished for the natural hazards portion of the plan. The plan should
be revisited, and if necessary updated, on a regular basis to ensure
that it is still relevant and accurate. If a disaster occurs, the plan
should be revisited, and perhaps revised, then as well.
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afterword


The basics of mitigating hazards before they become disasters
are similar for both natural and manmade hazards. Whether


you are confronting wind, water, seismicity, terrorism, hazardous
materials, or sabotage, you can use the same four-phase mitigation
planning process to reduce the consequences should these hazards
impact the built environment. While communities of all sizes are
increasingly aware of their vulnerability to manmade hazards, this
awareness is of no value unless it is translated into action.


You may not be able to prevent every accident or deliberate attack,
but a well planned and effectively implemented mitigation pro-
gram will help to reduce the consequences of such incidents. Of
course, the reality is that natural hazards may indeed present a
much greater risk than terrorism and technological disasters due
to their higher frequency of occurrence. By using this guide and
the other how-to guides in the series, you will be able to identify,
prioritize, and implement mitigation actions across the full spec-
trum of hazards and maximize the efficient allocation of public
resources.
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Benefit-Cost Analysis


Computer-Aided Management of Emergency Operations


Closed-Circuit Television


Community Emergency Response Team


Code of Federal Regulations


Critical Infrastructure Protection


Crime Prevention Through Environmental Design


Disaster Mitigation Act of 2000


Department of State


Emergency Operating Plan


Emergency Support Function


Federal Bureau of Investigation


Federal Emergency Management Agency


For Official Use Only


General Services Administration


Hazards US


Hazard Identification and Risk Assessment


Heating, Ventilation, and Air Conditioning


Integrated Emergency Management System


Local Emergency Planning Committee


Nuclear, Biological, and Chemical


President’s Commission on Critical Infrastructure Protection


Supervisory, Control, and Data Acquisition


Weapons of Mass Destruction


appendix a


acronyms
BCA


CAMEO


CCTV


CERT


CFR


CIP


CPTED


DMA


DOS


EOP


ESF


FBI


FEMA


FOUO


GSA


HAZUS


HIRA


HVAC


IEMS


LEPC


NBC


PCCIP


SCADA


WMD
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appendix b


glossary
Antiterrorism


Counterterrorism


Crime Prevention Through
Environmental Design (CPTED)


Critical Infrastructure


Domestic Terrorism


Goals


International Terrorism


Defensive measures used to reduce the vulnerability of individuals, forces,
and property to terrorist acts. (Source: US Department of Defense, Report
of the Secretary of Defense to the President and the Congress, 2000.)


Offensive measures taken to prevent, deter, and respond to terrorism.
(Source: US Department of Defense, Report of the Secretary of Defense to the
President and the Congress, 2000.)


A crime prevention strategy based on evidence that the design and form
of the built environment can influence human behavior. Specifically,
CPTED seeks to create a physical environment that discourages criminal
activity. CPTED’s basic principles are territoriality, access control,
surveillance, activity support, and property maintenance.


System whose incapacity or destruction would have a debilitating impact
on the defense or economic security of the nation.
(Source: U.S. Critical Infrastructure Assurance Office at
http://www.ciao.gov/resource/index.html.)


The unlawful use, or threatened use, of force or violence by a group or
individual based and operating entirely within the United States or
Puerto Rico without foreign direction committed against persons or
property to intimidate or coerce a government, the civilian population,
or any segment thereof in furtherance of political or social objectives.
(Source: FBI, Terrorism in the United States 1998.)


General guidelines that identify what you want to achieve. They are
usually long-term in nature.


Violent acts or acts dangerous to human life that are a violation of the
criminal laws of the United States or any state, or that would be a
criminal violation if committed within the jurisdiction of the United
States or any state. These acts appear to be intended to intimidate or
coerce a civilian population, influence the policy of a government by
intimidation or coercion, or affect the conduct of a government by
assassination or kidnapping. International terrorist acts occur outside the
United States, or transcend national boundaries in terms of the means by
which they are accomplished, the persons they appear intended to
coerce or intimidate, or the locale in which their perpetrators operate or
seek asylum. (Source: FBI, Terrorism in the United States 1998.)
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To cause to become less harsh or hostile; to make less severe or painful.


Measurable strategies or implementation steps to attain a goal. They are
shorter in range and more specific than goals.


The act or process of making or carrying out plans; the establishment of
goals, policies, and procedures for a social or economic unit.


A crime prevention strategy based on reducing the opportunities for
crime by increasing the effort required to commit a crime, increasing the
risks associated with committing the crime, and reducing the target
appeal or vulnerability (whether property or person). This opportunity
reduction is achieved by management and use policies such as
procedures and training, as well as physical approaches such as alteration
of the built environment.


The unlawful use of force and violence against persons or property to
intimidate or coerce a government, the civilian population, or any
segment thereof, in furtherance of political or social objectives. (Source:
28 CFR Section 0.85.)


Explosive, incendiary, nuclear, biological, and chemical weapons. As
defined in 18 U.S.C., Section 2332a,


"the term 'weapon of mass destruction' means –


(A) any destructive device as defined in section 921 of this title;


(B) any weapon that is designed or intended to cause death or
serious bodily injury through the release, dissemination, or
impact of toxic or poisonous chemicals, or their precursors;


(C) any weapon involving a disease organism; or


(D) any weapon that is designed to release radiation or radioactivity
at a level dangerous to human life."


Furthermore, a 'destructive device' is defined in 18 U.S.C., Section 921 as:


"any explosive, incendiary, or poison gas –


(i) bomb,


(ii) grenade,


(iii) rocket having a propellant charge of more than four ounces,


(iv) missile having an explosive or incendiary charge of more than
one-quarter ounce,


(v) mine, or


(vi) device similar to any of the devices described in the preceding
clauses."


Mitigate


Objectives


Planning


Situational Crime Prevention


Terrorism


Weapons of Mass Destruction
(WMD)
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Worksheet #1 Build the Planning Team


Worksheet #2 Asset Identification Checklist


Worksheet #3 Facility Inherent Vulnerability Assessment Matrix







Worksheet #1 Build the Planning Team phase 1, step  
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Specialists for Manmade Hazards


Bomb and Arson Squads


Community Emergency Response Teams


Hazardous Materials Experts


Infrastructure Owners/Operators


National Guard Units


Representatives from facilities identified
in Worksheet #2: Asset Identification
Checklist


Local/Tribal


Administrator/Manager’s Office


Budget/Finance Office


Building Code Enforcement Office


City/County Attorney’s Office


Economic Development Office


Emergency Preparedness Office


Fire and Rescue Department


Hospital Management


Local Emergency Planning Committee


Planning and Zoning Office


Police/Sheriff’s Department


Public Works Department


Sanitation Department


School Board


Transportation Department


Tribal Leaders


Step 2 of Getting Started (FEMA 386-1) discusses establishing a planning team with a broad range of
backgrounds and experience represented. This worksheet suggests additional individuals, agencies, and
organizations that should be included on a team to plan for manmade hazards. State organizations can be
included on local teams when appropriate to serve as a source of information and to provide guidance and
coordination.


You should use the checklist as a starting point for expanding your team.


ON
TEAM


ADD TO
TEAM


ON
TEAM


ADD TO
TEAM


Special Districts and Authorities


Airport and Seaport Authorities


Business Improvement District(s)


Fire Control District


Flood Control District


Redevelopment Agencies


Regional/Metropolitan Planning
Organization(s)


School Districts


Transit/Transportation Agencies


Others


Architectural/Engineering/Planning Firms


Citizen Corps


Colleges/Universities


Land Developers


Major Employers/Businesses


Professional Associations


Retired Professionals


State


Adjutant General’s Office (National Guard)


Board of Education


Building Code Office


Climatologist


Earthquake Program Manager


Economic Development Office
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Emergency Management Office/
State Hazard Mitigation Officer


Environmental Protection Office


Fire Marshal’s Office


Geologist


Homeland Security Coordinator’s Office


Housing Office


Hurricane Program Manager


Insurance Commissioner’s Office


National Flood Insurance
Program Coordinator


Natural Resources Office


Planning Agencies


Police


Public Health Office


Public Information Office


Tourism Department


ON
TEAM


ADD TO
TEAM


ON
TEAM


ADD TO
TEAM


Non-Governmental Organizations (NGOs)


American Red Cross


Chamber of Commerce


Community/Faith-Based Organizations


Environmental Organizations


Homeowners Associations


Neighborhood Organizations


Private Development Agencies


Utility Companies


Other Appropriate NGOs
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Worksheet #2 Asset Identification Checklist phase 2, step  


This worksheet is intended as an aid for identifying critical facilities, sites, systems, and other assets in your
community or state. Check all the boxes that apply to your jurisdiction.


Local, state, and federal government offices
(list all in your jurisdiction)


________________________________________________


________________________________________________


________________________________________________


________________________________________________


Military installations, including Reserve and National
Guard component facilities (list all in your jurisdiction)


________________________________________________


________________________________________________


________________________________________________


________________________________________________


Emergency services


Backup facilities


Communication centers


Emergency operations centers


Fire/Emergency Medical Service (EMS) facilities


Law enforcement facilities


Politically or symbolically significant sites


Embassies, consulates


Landmarks, monuments


Political party and special interest group offices


Religious sites


Transportation infrastructure components


Airports


Bus stations


Ferry terminals


Interstate highways


Oil/gas pipelines


Railheads/rail yards


Seaports/river ports


Subways


Truck terminals


Tunnels/bridges


Energy, water, and related utility systems


Electricity production, transmission, and distribution system
components


Oil and gas storage/shipment facilities


Power plant fuel distribution, delivery, and storage


Telecommunications facilities


Wastewater treatment plants


Water supply/purification/distribution systems


Telecommunications and information systems


Cable TV facilities


Cellular network facilities


Critical cable routes


Major rights of way


Newspaper offices and production/distribution facilities


Radio stations


Satellite base stations


Telephone trunking and switching stations


Television broadcast stations


Health care system components


Emergency medical centers


Family planning clinics


Health department offices


Hospitals


Radiological material and medical waste transportation,
storage, and disposal


Research facilities, laboratories


Walk-in clinics







Financial services infrastructures and institutions


Armored car services


Banks and credit unions


Agricultural facilities


Chemical distribution, storage, and application sites


Crop spraying services


Farms and ranches


Food processing, storage, and distribution facilities


Commercial/manufacturing/industrial facilities


Apartment buildings


Business/corporate centers


Chemical plants (include facilities having Section 302
Extremely Hazardous Substances on-site)


Factories


Fuel production, distribution, and storage facilities


Hotels and convention centers


Industrial plants


Malls and shopping centers


Raw material production, distribution, and storage facilities


Research facilities, laboratories


Shipping, warehousing, transfer, and logistical centers


Mobile assets


Aviation and marine units


Mobile emergency operations centers/command centers


Portable telecommunications equipment


Red Cross Emergency Response Vehicles, Salvation Army
mobile canteens, etc.


Other (Bloodmobiles, mobile health clinics, etc.)
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Recreational facilities


Auditoriums


Casinos


Concert halls and pavilions


Parks


Restaurants and clubs frequented by potential target
populations


Sports arenas and stadiums


Theaters


Public/private institutions


Academic institutions


Cultural centers


Libraries


Museums


Research facilities, laboratories


Events and attractions


Festivals and celebrations


Open-air markets


Parades


Rallies, demonstrations, and marches


Religious services


Scenic tours


Theme parks







Increments may be adjusted to better reflect your response capabilities or to be consistent with other guidance such as Mass Casualty Incident plans.
Note that different risks may exist at a facility depending on whether it is occupied or vacant.


Adapted from: FEMA Emergency Management Institute, Terrorism Planning Course


Worksheet #3 phase 2, step  
Facility Inherent Vulnerability Assessment Matrix


The Facility Inherent Vulnerability Assessment Matrix provides a way to record how vulnerable each asset is
and enables the planning team to compare how vulnerable the assets are relative to each other. Make a copy for
each asset and fill in the facility name or other identifier in the space provided. Select the appropriate point value
for each criterion based on the description in each row. Then add the point values to get the total for each asset.
When you have done this for each asset you identified, compare the total scores to see how the assets rank in
relation to one another.
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FOREWORD 


The Department of Homeland Security’s Federal Emergency Management 
Agency (FEMA) has developed a series of “how-to” guides for the purpose of 
assisting Tribes, States, and local governments in developing effective hazard 
mitigation planning processes. The material presented in these guides is 
intended to address the needs of both large and small communities with varying 
degrees of technical expertise and financial resources. 
 
The topic area for this guide is “Multi-Jurisdictional Approaches to Hazard 
Mitigation Planning” (FEMA 386-8). This guide provides suggestions to local 
governments in preparing multi-jurisdictional hazard mitigation plans that meet 
the DMA 2000 planning requirements. Other guides that have been developed by 
FEMA as part of the “how-to” series include: 
 


 Getting started with the mitigation planning process, including important 
considerations for how you can organize your efforts to develop an 
effective mitigation plan (FEMA 386-1); 


 Identifying hazards and assessing losses to your community, State, or 
Tribe (FEMA 386-2); 


 Setting mitigation priorities and goals for your community, State, or Tribe 
and writing the plan (FEMA 386-3);  


 Implementing the mitigation plan, including project funding and 
maintaining a dynamic plan that changes to meet new developments 
(FEMA 386-4); 


 Evaluating potential mitigation actions through the use of benefit-cost 
review (FEMA 386-5) (to be published); 


 Incorporating special considerations into hazard mitigation planning for 
historic properties and cultural resources, the topic of this how-to guide 
(FEMA 386-6); 


 Incorporating mitigation considerations for manmade hazards into hazard 
mitigation planning (FEMA 386-7); and 


 Finding and securing technical and financial resources for mitigation 
planning (FEMA 386-9) (to be published). 


 
The first four guides are commonly referred to as the “core four” as they provide 
a broad overview of the core elements associated with hazard mitigation 
planning. This and the other guides are supplementary “how-to” guides that are 
to be used in conjunction with the “core four.” The how-to guides can be ordered 
(free of charge) by calling 1-800-480-2520, or they can be downloaded from the 
FEMA site at http://www.fema.gov/plan/mitplanning/planning_resources.shtm. 
 


Disaster Mitigation Act of 2000 (DMA 2000) 
DMA 2000 provides an opportunity for States, Tribal Governments, and local 
jurisdictions to significantly reduce their vulnerability to natural hazards. It also 
allows them to streamline their access to and use of Federal disaster assistance, 
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through pre-disaster hazard mitigation planning. DMA 2000 places new 
emphasis on State, Tribal, and local mitigation planning by requiring these 
entities to develop and submit mitigation plans as a condition of receiving various 
types of pre- and post-disaster assistance (such as the Pre-Disaster Mitigation 
Program [PDM] and the Hazard Mitigation Grant Program [HMGP]) under the 
Stafford Act. 
 
On February 26, 2002, FEMA published under Title 44 Part 201 of the Code of 
Federal Regulations (CFR) an Interim Rule (the Rule) to implement the 
mitigation planning requirements of DMA 2000. The Rule outlines the 
requirements for both State and local mitigation plans. FEMA has prepared a 
document, Multi-Hazard Mitigation Planning Guidance under the Disaster 
Mitigation Act of 2000, that explains the requirements of the Rule with the help 
of sample plan excerpts and discussion. It can be downloaded from 
http://www.fema.gov/plan/mitplanning/guidance.shtm, or can be obtained from 
FEMA regional offices.  
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INTRODUCTION 


What is a Multi-Jurisdictional Hazard Mitigation Plan? 


A multi-jurisdictional hazard mitigation plan is a plan jointly prepared by more 
than one jurisdiction. The term “jurisdiction” in this guide means “local 
government.” Title 44 Part 201 Mitigation Planning in the CFR defines a “local 
government” as “any county, municipality, city, town, township, public authority, 
school district, special district, intrastate district, council of governments 
(regardless of whether the council of governments is incorporated as a nonprofit 
corporation under State law), regional or interstate government entity, or agency 
or instrumentality of a local government; any Indian tribe or authorized tribal 
organization, or Alaska Native village or organization; and any rural community, 
unincorporated town or village, or other public entity.” 
 
Why Conduct Multi-Jurisdictional Hazard Mitigation Planning?  


Local jurisdictions have the option of preparing a multi-jurisdictional hazard 
mitigation plan under DMA 2000. Jurisdictions can benefit in several ways when 
they choose to participate in a multi-jurisdictional planning process. Among such 
benefits, this process:  


 enables comprehensive approaches to mitigation of hazards that affect 
multiple jurisdictions;  


 allows economies of scale by: 
- leveraging individual capabilities; and 
- sharing costs and resources; 


 avoids duplication of efforts; and 
 imposes an external discipline on the process. 


 
A multi-jurisdictional planning approach may have certain complications that 
jurisdictions should consider before joining a collective planning effort. Some 
potential challenges include: 


 having less individual control over the process; 
 needing strong, centralized leadership and organizational skills; 
 dealing with conflict that may arise among participants; and, 
 requiring consistent participation by each jurisdiction throughout the 


planning process so that the plan stays on schedule. 
 
Each jurisdiction should consider whether the advantages in participating in a 
joint planning effort outweigh the disadvantages for its particular situation.  
Jurisdictions must understand that when opting to participate in a multi-
jurisdictional plan, they still must meet all planning requirements in the Rule, 
including formal adoption of the plan. Failure of any of the participating 
jurisdictions to meet the requirements will not prevent the compliant jurisdictions 
from adopting the plan, getting it approved by FEMA, and consequently being 
eligible for project grants.  
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FEMA’s Flood Mitigation Assistance (FMA) Program 
The FMA program has specific, flood-related planning. When preparing a multi-
jurisdictional mitigation plan, the Planning Team must address the following FMA 
planning requirements if the community intends to apply for FMA project grants: 
1. In the risk assessment section, under Assessing Vulnerability – Identifying 


Structures, §201.6(c)(2)(ii)(A), the plan must include a section that identifies 
the number and describes the type (residential or commercial) of repetitive 
loss properties in the community; and, 


2. In the mitigation strategy section, under implementation of Mitigation Actions, 
§201.6(c)(3)(iii), the plan must include documentation that continued 
enforcement of applicable floodplain management standards is part of its 
strategy for reducing flood losses. 


 
How Do You Organize a Multi-Jurisdictional Plan? 


There are a variety of ways that multi-jurisdictional plans may be organized. For 
example, they may describe what is common to all jurisdictions in one section of 
the plan and then have for each participating jurisdiction an appendix containing 
a detailed description of each jurisdiction (e.g., its history, economy, 
demographics, etc.), specific hazard information, and a mitigation strategy the 
jurisdiction commits to implementing. Figure 1 depicts this conceptual 
organization of a multi-jurisdictional plan. Jurisdictions can ask their State Hazard 
Mitigation Officer (SHMO) for a copy of an approved plan that can serve as a 
guide for assembling their own mitigation plan. 


                        
Figure 1. Conceptual Organization of a Multi-Jurisdictional Plan 
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About This Document 


This how-to guide uses the Plan Review Crosswalk (the Crosswalk) to explain 
each of the Rule’s planning requirements. The Crosswalk is a checklist FEMA 
uses to (1) determine whether a plan meets the Rule’s planning requirements 
and (2) provide comments to jurisdictions. The Crosswalk can be found in the 
FEMA publication “Multi-Hazard Mitigation Planning Guidance under the Disaster 
Mitigation Act of 2000,” referred to on page ii of the Foreword. The Crosswalk 
may be downloaded from http://www.fema.gov/plan/mitplanning/guidance.shtm. 
More detailed guidance on preparing a plan can be found in the “core four” how-
to guides, identified on page ii of the Foreword. This guide should be used as a 
companion to those more detailed guides. 
 
This how-to guide provides the following: 


 The Rule language – From the CFR and italicized in this guide. 
 Reviewer’s Comments – Revisions to address the planning requirements, 


presented in the form of questions under the column titled Elements in the 
Crosswalk. The comments are of two types: 
- “Required,” which specify the revisions jurisdictions must make to meet 


the specific language of the Rule; and 
- “Recommended,” which encourage jurisdictions to go beyond the 


minimum requirements, thus preparing a more comprehensive plan. 
 Tips – Recommendations for how to meet the specific requirements. 


These tips suggest ways to address the Reviewer’s Comments.  
 Exhibits – Worksheets to assist the Planning Team in collecting and 


organizing necessary plan information. Sample worksheets provided in the 
body of this guide use an alternate font to illustrate how the exhibits can 
be completed. Blank worksheets are included in the Appendix. 


 
Key Principle 
 
The key principle underlying multi-jurisdictional planning, and followed in this 
how-to guide is that whenever the Rule refers to a jurisdiction, the requirement is 
applicable to each participating jurisdiction.  
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PLAN ADOPTION 


As discussed in FEMA’s publication, Getting Started: Building Support for 
Mitigation Planning (FEMA 386-1), adoption of the plan solidifies the local 
governments’ commitment to implement the plan and keep it alive with updates. 
 
Multi-Jurisdictional Plan Adoption  


Plan Review Evaluation Criteria 
Requirement §201.6(c)(5): For multi-jurisdictional plans, each jurisdiction requesting 
approval of the plan must document that it has been formally adopted. 


Element Typical Reviewer’s Comments 


A. Does the plan indicate the 
specific jurisdictions 
represented in the plan? 


Required 


 List the jurisdictions requesting approval of the plan. 


Recommended 


 List all jurisdictions and, for county (or other 
encompassing jurisdictions such as a township or parish) 
plans, indicate which ones are participating in this multi-
jurisdictional planning process and which are preparing 
their own plans. 


B. For each jurisdiction, has 
the local governing body 
adopted the plan? 


Required 


 Each participating jurisdiction must adopt the plan to 
receive formal approval from FEMA. 


 List the status of adoption for each of the participating 
jurisdictions.  


C. Is supporting 
documentation, such as a 
resolution, included for each 
participating jurisdiction? 


Required 


 For each participating jurisdiction requesting approval of 
the plan, include supporting documentation. 


 
TIP 1 – Identify potential participants and invite them to the planning 
process 
 
The first order of business when initiating a multi-jurisdictional planning process 
is to determine who will participate in the plan. Consider the definition of local 
government on page 1 and list all the potential participating jurisdictions. Invite 
them to join in the planning process and describe your efforts to involve them in 
the plan, even if some of those jurisdictions do not end up participating in the 
plan.  
 
Contact all Indian Tribal Governments in your geographic area regarding their 
preference for plan participation. Indian Tribal Governments may contact FEMA 
Regions for guidance on participation in a multi-jurisdictional plan. 
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Invite universities and colleges to participate in the multi-jurisdictional plan. 
(Publicly funded universities and colleges will need to have their own plan or 
participate in a multi-jurisdictional plan if they intend to apply for hazard mitigation 
project grants under FEMA’s Pre-Disaster Mitigation Program.) 


 
TIP 2 – Clearly identify the participants in the plan 
 
Clearly and explicitly identify the participating jurisdictions. 
 
Also identify all jurisdictions within the geographic planning area that have 
chosen not to participate, those who participated but did not fully comply with all 
the participation requirements, and those jurisdictions that are not participating 
because they are preparing their own plans. Providing the participation status of 
all jurisdictions in the geographic planning area leaves no doubt about who is 
participating in the plan.  


 
TIP 3 – Include a map locating the participants 
 
Include a map showing all the jurisdictions within the geographic bounds of the 
plan and indicate which ones are participating/not participating in the plan. 
Clearly show the jurisdictional boundaries.  


 
TIP 4 – Include copies of adoption resolutions 
 
When submitting the plan for formal FEMA approval, include a photocopy of the 
signed resolution of adoption for each jurisdiction. Note that “approval” by local 
officials is not the same as formal “adoption.” FEMA requires that jurisdictions 
adopt the plan. 
 
Do not adopt the plan before first submitting a draft for FEMA to conduct a review 
(see Tip 7). Include a draft of the resolution in the draft plan to illustrate the 
wording of the adoption resolution.  


 
TIP 5 – Use a uniform resolution  
 
The Plan Author should provide a sample resolution to all participants, 
encouraging them to use standard language to the maximum practical extent. 
When each individual jurisdiction develops its own resolution of adoption there 
may be some inadvertent omissions.  
 
The resolution must clearly state that the participating jurisdiction is adopting the 
plan. Use of the word approve instead of adopt does not meet the adoption 
requirement. A sample resolution is included as Exhibit 1.  
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Sample Exhibit 1: Adoption Resolution 
 
(Name of Jurisdiction)  Town A  
 
(Governing Body)  Town Council  
 
(Address)  100 Main Street, Town A  
 
 
RESOLUTION  
 
WHEREAS, the County ABC Multi-Hazard Mitigation Plan has been 
prepared in accordance with FEMA requirements at 44 C.F.R. 201.6; and,  
 
WHEREAS, Town A, participated in the preparation of a multi-jurisdictional plan, 
County ABC Multi-Hazard Mitigation Plan; and, 
 
WHEREAS, Town A is a local unit of government that has afforded the citizens an 
opportunity to comment and provide input in the Plan and the actions in the Plan; and 
 
WHEREAS, Town A has reviewed the Plan and affirms that the Plan will be updated no 
less than every five years. 
 
NOW THEREFORE, BE IT RESOLVED by Town Council that Town A adopts the 
County ABC Multi-Hazard Mitigation Plan as this jurisdiction’s Multi-
Hazard Mitigation Plan, and resolves to execute the actions in the Plan.  
 
ADOPTED this XX day of December, 20XX at the meeting of the Town 
Council. 
 
 
 
__________________________________ 
(Mayor) 
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TIP 6 – Provide alternate acceptable forms of adoption documentation 
 
If you plan on using some documentation other than an adoption resolution, 
consult with your State Hazard Mitigation Officer (SHMO) before you submit your 
plan for approval.  
 
Some multi-jurisdictional plans have chosen other ways to document the 
adoption of the plan. A single resolution with signatures of authorized 
representatives from the participating jurisdictions has been considered 
acceptable. A statement in the plan that the resolutions are available on file has 
also been considered acceptable, with the condition that each participating 
jurisdiction’s name and date of adoption be listed in the plan.  
 
If a local jurisdiction has not passed a formal resolution, or used some other 
documentation of adoption, the clerk of the governing body or city attorney must 
provide written confirmation that the action meets their legal requirements for 
official adoption, and/or the highest elected local official or their designee must 
submit written proof of adoption. The signature of one of these officials is 
required with the explanation or other proof of adoption. 
 
Minutes of a council or other meeting during which the plan is adopted may or 
may not be sufficient – depending on the local law. That is why, if minutes are 
being submitted as documentation of adoption of the plan, the clerk of the 
governing body, or city attorney, must provide a brief, written explanation, such 
as, “In accordance with section X of the city code/ordinances, this constitutes 
formal adoption of the measure.” Their signature with the explanation would be 
sufficient. In the case of meeting minutes, it must be clear that the plan was 
adopted at that meeting. 
 
TIP 7 – Send a draft plan for review 
 
Most plans submitted for the first time are returned with comments and required 
revisions. If the plan was adopted prior to submission, any revisions made to it 
will likely require that the plan be re-adopted. Therefore, FEMA recommends that 
local mitigation plans be submitted for review prior to adoption. Once FEMA 
determines that the plan is approvable, the plan can be adopted and a copy 
submitted through the State to FEMA to receive formal approval.  
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PLAN PARTICIPATION 


As discussed in the FEMA publication Getting Started: Building Support for 
Mitigation Planning (FEMA 386-1), participation in the planning process is 
essential to the success of the plan.  
 
Multi-Jurisdictional Planning Participation 


Plan Review Evaluation Criteria 
Requirement §201.6(a)(3): Multi-jurisdictional plans (e.g., watershed plans) may be 
accepted, as appropriate, as long as each jurisdiction has participated in the process … 
Statewide plans will not be accepted as multi-jurisdictional plans. 
 
Element 


 
Typical Reviewer’s Comments 


A. Does the plan describe how 
each jurisdiction 
participated in the plan’s 
development? 


Required  


 Describe how each jurisdiction participated in the planning 
process. 


 
TIP 8 – Participation by multiple jurisdictions 
 
The second order of business is to create a structure for communication and 
decision-making. Team members should agree upon who will be responsible for 
the overall plan development and identify a responsible point of contact for each 
participating jurisdiction. Whatever organization or approach is used, it is 
essential that some structure for accountability be developed at the onset of the 
process. The organizational models below have a: 
 
 “Plan Author” who coordinates and may do much of the work in preparing the 


plan. This may be a County agency, regional planning commission, 
university, or a consultant with the staff and capability to do research, prepare 
maps, develop text, and orchestrate the actual production of the plan 
document. Sometimes the author is a public agency which exercises 
leadership while relying on technical support from outside consultants.  


 
 “Planning Team” (in most cases) to assist the Plan Author and represents the 


jurisdictions in the preparation of the plan. Using a team fosters collaboration, 
develops a “corporate memory” of the process, and may provide a structure 
for plan maintenance. For details on building a Planning Team, refer to 
Chapter 2 of Getting Started: Building Support for Mitigation Planning (FEMA 
386-1). 


 
TIP 9 – Include team members with technical and community knowledge 
 
Jurisdictions should carefully consider who represents them in the planning 
process. Although interested citizens and elected officials may be available, it is 
very helpful to include the municipal engineer, planner, emergency manager, or 
other individuals who have an in-depth understanding of the jurisdiction’s risks 
and capabilities. 
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TIP 10 – Encourage representatives to see the planning process to 
completion 
 
Try to keep the same people involved through the entire planning process. 
Changing team members can slow meetings as the team explains the 
background on issues. When team members cannot be expected to attend all the 
meetings, have them identify an alternate at the onset of the planning process. 
Team members should keep their alternates regularly informed so that their 
alternates are ready to actively participate in discussions and make decisions.  


 
There is no single organizational model that will work best for all jurisdictions. 
This how-to guide describes two organizational models and an example of how 
the two can be combined into a third model. Select one that most closely fits with 
your capabilities. Whichever you choose, all participating jurisdictions must agree 
on the structure, follow an agreed-upon schedule, and comply with the agreed 
upon participation components (see Tip 13).  
 
Direct Representation Model  


In the first model for the multi-jurisdictional plan organization, each participating 
jurisdiction has direct representation on the Planning Team (see Figure 2). The 
representatives act on the jurisdiction’s behalf and bear the responsibility to be a 
conduit between the Plan Author and the jurisdiction. Because of the direct 
representation, the individual jurisdictions are able to be fully engaged in 
developing all aspects of the plan. 
 
This model works best where the number of participants is relatively few and 
representatives are actively engaged in the process. Because of the direct 
involvement, the plan should be highly reflective of the unique needs and 
interests of the individual jurisdictions.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Figure 2. Direct Representation Model 


PLAN AUTHOR 
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Authorized Representation Model  


In the second model, individual jurisdictions may authorize the Plan Author to 
prepare the plan on their behalf (see Figure 3). The jurisdictions should formally 
authorize the Plan Author or some other party to act on their behalf in developing 
the plan. (A sample resolution granting the Plan Author the authority to act on 
behalf of the jurisdiction is found in Exhibit 2.)  
 
This model is most appropriate where participants have little capability for active 
participation in the process. An example might be where a county agency 
prepares a plan that includes several small towns or incorporated jurisdictions 
that have no staff experienced in preparing plans.  
 
The benefits of this model are that it has few coordination issues and it can 
provide support to jurisdictions without sufficient capacity to otherwise participate 
in the mitigation planning process. However, this model minimizes the direct 
involvement of the jurisdictions and may not be fully reflective of each 
jurisdiction’s concerns, interests, and goals.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Figure 3. Authorized Representation Model 


 
In the draft stage, the Plan Author (acting as the authorized representative) must 
seek public involvement and comments and should communicate with the 
governing body of each jurisdiction. The Plan Author thus serves as a facilitator 
of the planning process. 
 


TIP 11 – Use formal authorizations 
 
Formal authorization is clear evidence to the plan reviewer that the jurisdiction is 
utilizing this method of participation. This removes any question regarding how 
the jurisdiction has met the participation criteria. 
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Sample Exhibit 2: Resolution for Authorized Representation 
Resolution for authorizing the Plan Author to act on behalf of Local Jurisdiction 
 
 
(Name of Jurisdiction)  Town A  
 
(Governing Body)  Town Council  
 
(Address)  100 Main Street, Town A  
 
 
RESOLUTION  
 
WHEREAS, Town A has limited capability to undertake extensive participation in the 
preparation of a hazard mitigation plan; and. 
 
WHEREAS, X is able to act on behalf of Town A in the analysis and development of a 
hazard mitigation plan; and 
 
WHEREAS, X shall prepare a hazard mitigation plan in accordance with 44 FEMA 
requirements at 44 C.F.R. 201.6; and 
 
WHEREAS, X shall deliver a draft copy of the Plan for public comment as well as the 
governing body’s comment during the planning process and prior to adoption. 
 
NOW THEREFORE, Town Council authorizes X on behalf of Town A to prepare 
the County ABC Multi-Hazard Mitigation Plan, which shall be reviewed 
and considered for adoption by Town Council upon completion. 
 
ADOPTED this XX day of December, 20XX at the meeting of the Town Council. 
 
 
____________________________ 
(Mayor) 
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Tip 12 – Satisfactory participation before appointing Authorized 
Representative 
 
Appoint the authorized representative at the start of the planning process. Unless 
the jurisdiction has completed satisfactory participation up to the point of 
appointing an authorized representative, it will not satisfy the requirements for 
participation. 


 
Combination Model 


Some plans have been prepared with a combination of Direct Representation 
and Authorized Representation, especially for plans with relatively large numbers 
of jurisdictions where there is a range of capabilities among the jurisdictions.  
 
For instance, one combination could be the following. Led by a Plan Author, the 
jurisdictions may, due to large numbers, be divided into several sub-groups, 
perhaps by geographic proximity or some other common characteristic or 
interest. Larger jurisdictions may have direct representation on the Planning 
Team. Each of the sub-groups may authorize a Representative to act on their 
behalf, similar to the Authorized Representation model described earlier. The 
sub-group of Authorized Representatives, combined with any direct 
representatives, then constitutes the Planning Team for development of the plan 
which is directed, coordinated, or managed by the Plan Author (see Figure 4).  
 
An example of such a situation would be where a county provides the overall 
leadership and relies upon Councils of Government (COGs) to represent the 
smaller jurisdictions, and the larger cities have direct representation.  


 
In order to unquestionably meet the participation criteria, each jurisdiction should 
formally authorize the Plan Author to act on their behalf in the development of the 
plan.  
 
Any reasonable way to organize the participants will be acceptable if the 
jurisdiction demonstrates some kind of direct or representative participation. 
Make sure the plan clearly describes jurisdictional representation or formally 
authorized representation in the process. 
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Figure 4. Combination Model 


 
TIP 13 – Define participation 
 
The Plan Author or Planning Team should explicitly define what will constitute 
satisfactory participation at the start of the process.  
 
In the Authorized Representation model, the measure of satisfactory participation 
could be that the participating jurisdictions formally authorize the Plan Author to 
develop the plan.  
 
With direct or indirect representation, satisfactory participation should reflect the 
amount of interaction deemed appropriate to make the plan reflective of 
participants’ needs and interests. Some measures that could be used include: 
 
 Attendance at a specified number of meetings or work sessions,  
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 Review and comment on draft materials, 
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 Linking local Web sites to a plan Web site. 
 
Include in the plan a description of what constitutes satisfactory participation and 
a record of whether each participant qualified. A simple tool to document this 
would be a table such as that shown in Exhibit 3.  
 
Establish the measures of satisfactory participation early and stick to them. 
These measures will allow the plan to stay on schedule if the Planning 
Team/Plan Author is not waiting for tardy participants.  
 
Remember, this discussion applies to the involvement of each jurisdiction in the 
planning process. The plan still needs to contain all the required elements of the 
plan for each jurisdiction (for example, identification of unique hazards, risks, 
mitigation goals, actions, etc.). 
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Sample Exhibit 3: Record of Participation  
 
The Planning Team determined that only those jurisdictions that meet 
all the participation components (listed in Table X) will be considered 
as a “participating jurisdiction” in this hazard mitigation plan. 
 


Table X. Record of Participation 
 Nature of Participation Town A Town B Village C 
Attended meetings or work 
sessions (a minimum of 2 
meetings will be considered 
satisfactory). 


   


Submitted inventory and summary 
of reports and plans relevant 
to hazard mitigation. 


   


Submitted list of hazards that 
affect the jurisdiction. 


   


Submitted description of what 
is at risk (including local 
critical facilities and 
infrastructure at risk from 
which hazards). 


   


Submitted a description or map 
of local land-use patterns 
(current and 
proposed/expected). 


   


Developed goals for the 
community. 


 
 


  


Developed mitigation actions 
with an analysis/explanation of 
why those actions were 
selected. 


   


Prioritized actions emphasizing 
relative cost-effectiveness. 


   


Completed questionnaires (with 
implementation strategy). 


   


Reviewed and commented on draft 
Plan. 
 


   


Hosted opportunities for public 
involvement (for example, 
linking local internet presence 
to a Plan Web site). 


   


 
Met 
 
Not met 


 
According to the participation components set by the Planning Team, 
only Town A and Village C have met the satisfactory participation 
requirements of this hazard mitigation plan. 
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TIP 14 – What if some jurisdictions do not qualify for satisfactory 
participation? 
 
It is possible that some of the participants will not qualify for satisfactory 
participation, as defined in the plan. To accommodate participants that are non-
satisfactory in one or more of the participation components, the jurisdiction may 
select the most appropriate option from the following suggestions:  
 
 Join the plan during the Plan Maintenance cycle before the next formal Plan 


Update (for example, the 1-year review). The plan should specify how 
participation can occur in the Plan Maintenance section. In addition, 
jurisdictions should consult with their SHMO to determine what steps must be 
taken to comply with FEMA procedures for adding a jurisdiction to an 
approved plan. 


 Join the plan during the regular plan update cycle (for example, the 5-year 
update). 


 Extract data and material directly from the multi-jurisdictional plan to prepare 
its own single jurisdiction plan. 
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PLANNING PROCESS 


Step 4 of the FEMA publication, Developing the Mitigation Plan: Identifying 
Mitigation Actions and Implementation Strategies (FEMA 386-3), explains how to 
document the planning process.  
 
Documentation of the Planning Process  


Plan Review Evaluation Criteria 
Requirement §201.6(b): In order to develop a more comprehensive approach to reducing 
the effects of natural disasters, the planning process shall include: 
(1) An opportunity for the public to comment on the plan during the drafting stage and 


prior to plan approval; 
(2) An opportunity for neighboring jurisdictions, local and regional agencies involved in 


hazard mitigation activities, and agencies that have the authority to regulate 
development, as well as businesses, academia and other private and non-profit 
interests to be involved in the planning process; and, 


(3) Review and incorporation, if appropriate, of existing plans, studies, reports, and 
technical information. 


Requirement §201.6(c)(1): [The plan shall document] the planning process used to 
develop the plan, including how it was prepared, who was involved in the process, and 
how the public was involved. 


 
Element 


 
Typical Reviewer’s Comments 


A. Does the plan provide a 
narrative description of the 
process followed to prepare 
the plan? 


Required:  


 Provide a narrative that summarizes the process used to 
prepare the plan. 


B. Does the plan indicate who 
was involved in the planning 
process? (For example, who 
led the development at the 
staff level and were there 
any external contributors 
such as contractors? Who 
participated on the plan 
committee, provided 
information, reviewed drafts, 
etc.?) 


Required:  


 Describe who was involved in the planning process.  


Recommended:  


 Include in the description the composition of the 
[committee/Planning Team]) and how each member 
contributed to the process (i.e., what was his/her role). 
Describe who led the development of the plan at the staff 
level, whether there were external contributors (such as a 
local university or contractor), and what other interested 
parties were involved. 


C. Does the plan indicate how 
the public was involved? 
(Was the public provided an 
opportunity to comment on 
the plan during the drafting 
stage and prior to the plan 
approval?) 


Required:  


 Explain how the public was given the opportunity to 
comment on the plan during the drafting stage and also 
prior to plan approval.  
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Element 


 
Typical Reviewer’s Comments 


D. Was there an opportunity for 
neighboring jurisdictions, 
agencies, businesses, 
academia, nonprofits, and 
other interested parties to be 
involved in the planning 
process? 


Required:  


 Discuss how local, State, and Federal agencies, 
neighboring jurisdictions, local businesses, community 
leaders, educators, and other relevant private and 
nonprofit interest groups participated in the plan 
development. 


E. Does the planning process 
describe the review and 
incorporation, if appropriate, 
of existing plans, studies, 
reports, and technical 
information? 


Required: 


 Describe how existing plans, studies, reports, and 
technical documents were reviewed and integrated in the 
planning process.  


 
TIP 15 – Provide opportunity for public comment at least twice in the 
process 
 
At a minimum there must be an opportunity for the public to comment on the plan 
during the drafting stage and again prior to plan approval.  
 
It is advisable to make the process as open as possible. To this end, provide 
public comment opportunities at all meetings of the Planning Team.  


 
 


TIP 16 – Document data reviewed / incorporated 
 
Include a table in the plan similar to Exhibit 4A to summarize efforts to identify, 
review, and incorporate existing plans, studies, and other technical documents. 
While not required, it is advisable to show how each jurisdiction’s documents 
were incorporated. 
 
Use a form similar to Exhibit 4B to summarize this effort by jurisdiction. (This 
exhibit could be used to meet one of the components required for satisfactory 
participation.) This table will be useful to identify planning mechanisms 
appropriate in which to incorporate mitigation actions, programs, or policies that 
are identified in the plan. This is required later in the crosswalk.  
 
Incorporate data in the Hazard Identification, Hazard Profile, Risk Assessment, 
Mitigation Actions, or other sections of the plan as applicable to the jurisdiction. 
To demonstrate incorporation of the material into the plan, insert a notation in the 
Table, as in Exhibit 4A, indicating where in the plan the information is reflected. 
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Sample Exhibit 4A: Record of Review 
Record of the review and incorporation of existing programs, policies, and technical 
documents for a single local jurisdiction  
 
(Name of Jurisdiction)  Town A  
 
 


 
Prepared by: 
 
Name   
Title   
Telephone  


Existing Program/ Policy/ 
Technical Documents 


Does the 
jurisdiction have 


this program/ 
policy/ technical 


document? 
(Yes/No) 


Reviewed? 
(Yes/No) 


Method of 
incorporation into the 
hazard mitigation plan 


Comprehensive Plan Yes Yes Used for assessing 
development trends 
and future 
vulnerabilities 


Growth Management Plan No No  
Capital Improvement 
Plan/Program 


No No  


Flood Damage Prevention 
Ordinance 


No No  


Floodplain Management 
Plan 


Yes Yes Incorporated 
actions 
 


Flood Insurance Studies 
or Engineering studies 
for streams  


Yes Yes Incorporated 
expected frequency 
and extent of 
flooding 


Hazard Vulnerability 
Analysis (by the local 
Emergency Management 
Agency) 


No No  


Emergency Management 
Plan  


No No  


Zoning Ordinance Yes Yes Used for assessing 
future growth  


Building Code No No  
Drainage Ordinance  No No  
Critical Facilities 
maps 


No No  


Existing Land Use maps Yes Yes Used for assessing 
vulnerability 


Elevation Certificates No No  
State Plan Yes  Yes Incorporated risk 


assessment data 
HAZUS  Yes  Yes Used for loss 


estimation 
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Sample Exhibit 4B: Record of Review (Summary)  
Record of the review of existing programs, policies, and technical documents for all 
participating jurisdictions 
 
Existing Program/ Policy/ Technical 
Documents Town A Town B Village C 
Comprehensive Plan NA 0 NA 
Growth Management Plan NA √ √ 
Flood Damage Prevention 
Ordinance 


NA NA √ 


Floodplain Management Plan √ NA √ 
Flood Insurance Studies or 
Engineering studies for 
streams 


0 √ NA 


Hazard Vulnerability Analysis 
(by the local Emergency 
Management Agency) 


NA 0 √ 


Emergency Management Plan  NA √ 0 
Zoning Ordinance √ 0 0 
Building Code NA √ NA 
Drainage Ordinance  NA NA √ 
Critical Facilities maps NA √ 0 
Existing Land Use maps √ √ √ 
Elevation Certificates NA NA √ 
State Plan √ 0 0 
HAZUS  √ √ NA 


 
Key:  
 
NA  = the jurisdiction does not have this program/policy/technical document 
0   = the jurisdiction has the program/policy/technical document, but did not 


review/incorporate it into the multi-hazard mitigation plan 
√  = the jurisdiction reviewed the program/policy/technical document 
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RISK ASSESSMENT 


Refer to the FEMA publication, Understanding Your Risks: Identifying Hazards 
and Estimating Losses (FEMA 386-2) for guidance in conducting a risk 
assessment.  
 
Plan Review Evaluation Criteria 
Requirement §201.6(c)(2): The plan shall include a risk assessment that provides the 
factual basis for activities proposed in the strategy to reduce losses from identified 
hazards. Local risk assessments must provide sufficient information to enable the 
jurisdiction to identify and prioritize appropriate mitigation actions to reduce losses from 
identified hazards. 
 
Identifying Hazards  


Plan Review Evaluation Criteria 
Requirement §201.6(c)(2)(i): [The risk assessment shall include a] description of the 
type … of all natural hazards that can affect the jurisdiction. 


Element Typical Reviewer’s Comments 


A. Does the plan include a 
description of the types of 
all natural hazards that 
affect the jurisdiction? 


 If the hazard identification 
omits (without explanation) 
any hazards commonly 
recognized as threats to 
the jurisdiction, this part of 
the plan cannot receive a 
Satisfactory score. 


Required 


 Identify all natural hazards that affect each jurisdiction.  


 


 
TIP 17 – List all possible hazards 
 
To demonstrate that the planning process included consideration of all potential 
hazards, include a list of all the hazards identified. Indicate which hazards were 
deemed to be applicable. Prepare a summary table like that shown in Exhibit 5, 
showing the universe of hazards considered, including the ones that may not 
affect specific jurisdictions. 
 
TIP 18 – Consult the State hazard mitigation plan when identifying hazards 
 
Your State hazard mitigation plan lists the hazards that can potentially occur in 
your planning area. Clearly indicate that you consulted the State hazard 
mitigation plan in identifying the hazards. For consistency purposes, use the 
same hazard names as listed in the State hazard mitigation plan. 
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TIP 19 – Identify and describe the common hazards 
 
Identify which hazards affect all jurisdictions. These may include hazards like 
hail, lightning, or tornadoes, which normally do not have specific areas of 
occurrence. 


 
TIP 20 – Identify and describe hazards that vary by jurisdiction 
 
Indicate which geographically specific hazards affect specific jurisdictions. It may 
be possible that a hazard constitutes a significant risk to some jurisdictions and 
not others. Summarizing the data in a table (see Exhibit 5 below) can be 
instrumental in helping each jurisdiction focus on its most important hazards.  


 
TIP 21 – Differentiate between hazards 
 
Avoid combining dissimilar hazards like drought and heat. These hazards may 
occur at the same time, but they are different in effect and mitigation solutions. 
Similarly, flooding occurs in a variety of hazard types. Differentiate between 
storm surge or tidal flooding, riverine flooding, flash flooding, and urban flooding. 
Each type of flooding has different causes and potentially different mitigation 
choices. 
 
Differentiate between weather events and the hazards caused by the event. For 
example, a hurricane causes the specific hazards of high wind, storm surge, and 
coastal flooding, and each hazard needs to be profiled individually in order to 
develop appropriate mitigation solutions.  


 
 
Sample Exhibit 5: Hazard Identification by Jurisdiction 
 
Natural Hazards 
Considered Town A Town B Village C Town D 
Flash Floods √ √ √ NA 


Landslides  √ √ √ √ 
Tornadoes  √ √ √ √ 
Drought  √ √ √ √ 
Dam failure NA √ NA NA 


Extreme heat √ √ √ √ 
Wildfire  √ √ √ √ 
 
Key 
 
√   = Affects the jurisdiction  
NA  = Not a hazard to the jurisdiction 
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Profiling Hazards 


Plan Review Evaluation Criteria 
Requirement §201.6(c)(2)(i): [The risk assessment shall include a] description of the … 
location and extent of all natural hazards that can affect the jurisdiction. The plan shall 
include information on previous occurrences of hazard events and on the probability of 
future hazard events. 
 


Element 
 
Typical Reviewer’s Comments 


A. Does the risk assessment 
identify the location (i.e., 
geographic area affected) 
of each natural hazard 
addressed in the plan? 


Required 


 For geographically specific hazards, describe the 
location of the hazard in each jurisdiction.  


 For hazards that can affect any location in all of the 
participating jurisdictions, include a statement to that 
effect. 


B. Does the risk assessment 
identify the extent (i.e., 
magnitude or severity) of 
each hazard addressed in 
the plan? 


Required 


 For geographically specific hazards, describe the extent 
of the hazard by jurisdiction. 


 For hazards that have uniform extent for all the 
participating jurisdictions, include a statement to that 
effect. 


C. Does the plan provide 
information on previous 
occurrences of each 
hazard addressed in the 
plan? 


Required 


 Describe previous occurrences by jurisdiction. 


D. Does the plan include the 
probability of future 
events (i.e., chance of 
occurrence) for each 
hazard addressed in the 
plan? 


Required 


 For geographically specific hazards, describe the 
probability of future events by jurisdiction.  


 For hazards that have the same probability of future 
occurrence for all the participating jurisdictions, include 
a statement to that effect. 
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TIP 22 – Use maps at appropriate scales 
 
Maps are an excellent way to clearly identify the location of the hazard in each 
affected jurisdiction. When preparing maps, use a scale that is appropriate to 
convey the information. Also, when data are available, include on the map land 
uses, buildings, critical facilities, and other infrastructure located in hazard areas.  
Some additional tips to keep in mind when preparing maps include: 
 Establish mapping standards early in the planning process.  
 Use uniform land use designations for all jurisdictions.  
 Show jurisdictional boundaries on all maps. Avoid maps that show areas well 


beyond the geographic extent of the plan.  
 Use maps that can be reproduced in black and white without losing legibility. 
 Provide a title and legend as appropriate for all maps. 


 
TIP 23 – Address area-wide hazards  
 
For hazards that affect the entire geographical area covered by the plan, include 
a statement that these hazards affect the entire planning area. Similarly, if the 
hazard's extent and probability of future occurrence is expected to be the same 
for all jurisdictions, include a statement to that effect. Be sure this is consistent 
with other information in the plan. The plan would still need to include the history 
of each hazard for each jurisdiction. 


 
TIP 24 – Use separate write-ups for each jurisdiction’s hazard profiles 
 
Use a separate write-up for each jurisdiction’s hazard profiles discussing the 
location, extent, history, and probability of future occurrences for each 
geographically specific hazard affecting the jurisdiction. 
 
If the plan lacks data regarding a certain aspect of a geographically specific 
hazard (location, extent, history, or probability of future occurrences), the plan 
should mention which jurisdictions lack what kind of data. Those jurisdictions can 
then formulate actions in the mitigation strategy section to address those data 
limitations as part of the plan update process. 


 
TIP 25 – Address hazards that can have common solutions for multiple 
jurisdictions  
 
For hazards that affect multiple jurisdictions (e.g., flooding), a common profile 
description (in addition to the jurisdiction-specific profiles) is appropriate so that 
opportunities to develop multi-jurisdictional mitigation solutions become clear. 
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Assessing Vulnerability: Overview  


Plan Review Evaluation Criteria 
Requirement §201.6(c)(2)(ii): [The risk assessment shall include a] description of the 
jurisdiction’s vulnerability to the hazards described in paragraph (c)(2)(i) of this section. 
This description shall include an overall summary of each hazard and its impact on the 
community. 


 
Element 


 
Typical Reviewer’s Comments 


A. Does the plan include an 
overall summary description 
of the jurisdiction’s 
vulnerability to each 
hazard? 


Required 


 Describe each jurisdiction’s vulnerability to each 
identified hazard.  


Recommended  


 Provide a matrix with hazards on one axis and 
jurisdictions on the other axis, and indicate where 
high, medium, low, and no vulnerability exist.  


B. Does the plan address the 
impact of each hazard on 
the jurisdiction? 


Required  


 For each jurisdiction describe the hazard’s impact (for 
example, type and extent of damage to buildings, 
infrastructure, critical facilities, and activities, including 
evacuation and emergency services).  


 
 


TIP 26 – Summarize overall vulnerability and impact of hazards on each 
jurisdiction  
 
Have each jurisdiction complete the following steps: 
 Examine the hazard maps that show their jurisdiction and identify the areas 


that could be adversely affected by each hazard. 
 Describe what might happen. Describe the likely result of a hazard 


occurrence to the jurisdiction. Go on to rank the effects from least to most 
impact. 


See Exhibit 6 for an example. 
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Sample Exhibit 6: Overall Summary of Vulnerability by Jurisdiction 
 
Natural Hazards 
Identified Town A Town B Village C Town D 
Flash floods H M L NA 
Landslides  L H L M 
Tornadoes  M M M H 
Drought  L L H L 
Dam failure NA H NA NA 
Extreme heat M M M M 
Wildfire  H M M L 
 
Key 
(Definitions below are only an example; jurisdictions may create their own ranking system.) 
 
NA  = Not applicable; not a hazard to the jurisdiction 
L  = Low risk; little damage potential (for example, minor damage to less than 5% of the 


jurisdiction) 
M = Medium risk; moderate damage potential (for example, causing partial damage to 5-10% 


of the jurisdiction, infrequent occurrence) 
H = High risk; significant risk/major damage potential (for example, destructive, damage to 


more than 10% of the jurisdiction, regular occurrence)  
 
Assessing Vulnerability: Identifying Structures  
Plan Review Evaluation Criteria 
Requirement §201.6(c)(2)(ii)(A): The plan should describe vulnerability in terms of the 
types and numbers of existing and future buildings, infrastructure, and critical facilities 
located in the identified hazard area … . 


 
Element Typical Reviewer’s Comments 


A. Does the plan describe 
vulnerability in terms of the 
types and numbers of 
existing buildings, 
infrastructure, and critical 
facilities located in the 
identified hazard areas? 


Note: A “Needs Improvement” score on this requirement will not 
preclude the plan from being approved. 
Recommended 
 For all identified hazards, identify the type and number of 


existing buildings, infrastructure, and critical facilities within 
each hazard area in each jurisdiction.  


 Identify the kinds of buildings (for example, residential, 
commercial, institutional, recreational, industrial, and 
municipal); infrastructure, (for example, roadways, bridges, 
utilities, and communications systems); and critical facilities 
(for example, shelters, hospitals, police, and fire stations) in 
each jurisdiction. 


B. Does the plan describe 
vulnerability in terms of the 
types and numbers of future 
buildings, infrastructure, 
and critical facilities located 
in the identified hazard 
areas? 


Note: A “Needs Improvement” score on this requirement will not 
preclude the plan from being approved. 
Recommended 
 For all identified hazards, identify the type and number of 


future buildings, infrastructure, and critical facilities within 
each hazard area for each jurisdiction.  
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TIP 27 – Differentiate between exposure and vulnerability 
 
Remember that simple exposure to a hazard does not mean a structure is 
vulnerable. For example, a structure exposed to high winds on the coast may not 
be damaged by winds if it is built to code to withstand those high winds. 
Differentiate between those assets that may be damaged from those that are not 
likely to be adversely affected. 


 
TIP 28 – Estimate future vulnerability 
 
Identify on a map where future development may occur based on local zoning, 
land use, or comprehensive plans, or simply based on an “educated guess” that 
extrapolates past development trends. Compare the identified locations to the 
hazard maps to show where future problems may occur. 
 
Use best judgment to estimate how much development of various land uses and 
infrastructure would be at risk. For this exercise, project growth for some nominal 
period (for example, 10 years) to create an estimate of the number of buildings, 
etc., that could be at future risk. 


 
Assessing Vulnerability: Estimating Potential Losses  


Plan Review Evaluation Criteria 
Requirement §201.6(c)(2)(ii)(B): [The plan should describe vulnerability in terms of an] 
estimate of the potential dollar losses to vulnerable structures identified in paragraph 
(c)(2)(i)(A) of this section and a description of the methodology used to prepare the 
estimate … . 


 
Element 


 
Typical Reviewer’s Comments 


A. Does the plan estimate 
potential dollar losses to 
vulnerable structures? 


Note: A “Needs Improvement” score on this requirement will not 
preclude the plan from being approved. 


Recommended 


 Describe vulnerability in terms of estimated potential dollar 
losses for each identified hazard for each jurisdiction.  


B Does the plan describe the 
methodology used to 
prepare the estimate? 


Note: A “Needs Improvement” score on this requirement will not 
preclude the plan from being approved. 


Recommended 


 Describe the methodology used to estimate losses. 


 
TIP 29 – Estimate potential dollar losses 
 
Refer to Step 4 of FEMA’s Understanding Your Risks: Identifying Hazards and 
Estimating Losses (FEMA 386-2) and fill out the worksheets from that section for 
each participating jurisdiction. 
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Assessing Vulnerability: Analyzing Development Trends 


Plan Review Evaluation Criteria 
Requirement §201.6(c)(2)(ii)(C): [The plan should describe vulnerability in terms of] 
providing a general description of land uses and development trends within the 
community so that mitigation options can be considered in future land use decisions. 


 
Element 


 
Typical Reviewer’s Comments 


A. Does the plan describe land 
uses and development 
trends? 


Note: A “Needs Improvement” score on this requirement will 
not preclude the plan from being approved. 


Recommended 


 Provide a general overview of land uses (for example, 
location and kind of use) for each jurisdiction. 


 Describe development trends occurring within each 
jurisdiction (for example, describe the types of 
development occurring, location, density, and growth 
rate).  


 
TIP 30 – Use maps 
 
Before conducting the vulnerability assessment, prepare maps showing land use, 
infrastructure, and critical facility data to assist the Planning Team in carrying out 
this part of the planning process.  


 
TIP 31 – Show development trends 
 
Describe trends in terms of amount of change over time (for example, number of 
houses/year) and identify where the development is occurring.  
 
Differentiate land uses of similar types that have distinctly different densities (for 
example, single-family homes, attached housing, and multifamily housing).  
 
Show where the future land uses are likely to occur based on comprehensive 
plans, zoning, or simply an extension of historic patterns. 
 
Show the expected growth or redevelopment for some reasonable future 
timeframe (for example, 10 years).  
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Multi-Jurisdictional Risk Assessment  


Plan Review Evaluation Criteria 
Requirement §201.6(c)(2)(iii): For multi-jurisdictional plans, the risk assessment must 
assess each jurisdiction’s risks where they vary from the risks facing the entire planning 
area. 


 


Element 
 


Typical Reviewer’s Comments 


A. Does the plan include a risk 
assessment for each 
participating jurisdiction as 
needed to reflect unique or 
varied risks?  


Required  


 For each jurisdiction, identify and assess all risks that 
are not common to the entire planning area. 


Recommended 


 Prepare a matrix of the various jurisdictions and the 
range of hazards to show which risks are common and 
which are unique. 


 
TIP 32 – Identify unique risks to each jurisdiction  
 
Some risks are common and a range of mitigation actions can be developed for 
consideration by all jurisdictions. Other risks have geographically specific limits, 
affecting some jurisdictions more than others. For example, two towns may lie 
adjacent to each other. One town is older and was a river port, with much 
development in the floodplain. Its neighbor, more recently developed, has zoned 
the floodplain for open space. The two towns have a similar hazard (flooding), 
but very different risks. Provide separate descriptions of the risks for each 
jurisdiction. Describe the particular areas, populations, and structures that are at 
risk from each hazard.
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MITIGATION STRATEGY 


The FEMA publication, Developing the Mitigation Plan: Identifying Mitigation 
Actions and Implementation Strategies (FEMA 386-3), discusses in detail how to 
formulate goals, objectives, and actions, prioritize the actions, and devise an 
implementation strategy. 
 
Requirement §201.6(c)(3): The plan shall include a mitigation strategy that provides the 
jurisdiction’s blueprint for reducing the potential losses identified in the risk assessment, 
based on existing authorities, policies, programs and resources, and its ability to expand 
on and improve these existing tools.  
 
Local Hazard Mitigation Goals  


Plan Review Evaluation Criteria 
Requirement §201.6(c)(3)(i): [The hazard mitigation strategy shall include a] 
description of mitigation goals to reduce or avoid long-term vulnerabilities to the 
identified hazards. 


 
Element 


 
Typical Reviewer’s Comments 


A Does the plan include a 
description of mitigation goals 
to reduce or avoid long-term 
vulnerabilities to the identified 
hazards? (Goals are long-
term; represent what the 
community wants to achieve, 
such as “eliminate flood 
damage”; and are based on 
the risk assessment findings.) 


Required  


 Describe the hazard reduction goals to reduce or avoid 
hazard vulnerabilities for each jurisdiction. 


 
 


TIP 33 – Develop goals that address specific risks 
 
From the jurisdiction’s risk assessment and description of past impacts, identify 
goals for each jurisdiction that address risks applicable to each hazard.  
 
Avoid overly general goals or goals that are common to all hazards. Well-defined 
goals will lead to effective actions. 
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Identification and Analysis of Mitigation Actions  


Plan Review Evaluation Criteria 
Requirement §201.6(c)(3)(ii): [The mitigation strategy shall include a] section that 
identifies and analyzes a comprehensive range of specific mitigation actions and projects 
being considered to reduce the effects of each hazard, with particular emphasis on new 
and existing buildings and infrastructure. 


 
Element 


 
Typical Reviewer’s Comments 


A. Does the plan identify and 
analyze a comprehensive 
range of specific mitigation 
actions and projects for each 
hazard? 


Required  


 Identify and analyze a comprehensive range of specific 
mitigation actions for each hazard for each jurisdiction. 


 


B Do the identified actions and 
projects address reducing the 
effects of hazards on new 
buildings and infrastructure? 


Required  


 Develop actions that address the effects of hazards on 
new buildings and infrastructure in each jurisdiction. 


Recommended  


 Develop a matrix to show what actions address specific 
hazards and new buildings and infrastructure. The 
matrix should also address which communities are 
covered by the actions. 


C. Do the identified actions and 
projects address reducing the 
effects of hazards on existing 
buildings and infrastructure? 


Required  


 Develop actions that address the effects of hazards on 
existing buildings and infrastructure in each jurisdiction. 


Recommended  


 Develop a matrix to show what actions address specific 
hazards and existing buildings and infrastructure. The 
matrix should also show which communities are covered 
by the actions. 


 
TIP 34 – Select appropriate actions for each jurisdiction 
 
Describing a comprehensive range of actions is best done as part of the hazard 
profile section. The description could consist of a list of possible mitigation 
responses to a particular hazard. Then, select from those actions the ones that 
best address each jurisdiction’s vulnerability, capabilities, and interests.  
 
Document the “evaluation” of the range of actions using Worksheet 4 of 
Developing the Mitigation Plan: Identifying Mitigation Actions and Implementation 
Strategies (FEMA 386-3). 
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TIP 35 – Address new and existing buildings and infrastructure 
 
Make sure that the action or actions address both new and existing buildings and 
infrastructure (see Exhibit 7). 


 
Implementation of Mitigation Actions (Multi-Jurisdictional 
Mitigation Actions)  


Plan Review Evaluation Criteria 
Requirement §201.6(c)(3)(iv): For multi-jurisdictional plans, there must be identifiable 
action items specific to the jurisdiction requesting FEMA approval or credit of the plan. 


 
Element 


 
Typical Reviewer’s Comments 


A Does the plan include at 
least one identifiable action 
item for each jurisdiction 
requesting FEMA approval of 
the plan? 


Required  


 Identify at least one mitigation action per jurisdiction 
(see Exhibit 7).  


 
Sample Exhibit 7: Actions by Jurisdiction 
 


Mitigation Actions 
Applicable to 
New / Existing 
Buildings and 
Infrastructure 


Town A Town B Village C Town D 


Bridge 
Replacement 
(elevate above 
BFE) 


Existing  √    


Repetitive Loss 
Property 
Acquisition 


Existing √  √ √ 


Elevate critical 
facility above 
BFE 


Existing √   √ 


Public awareness 
program on local 
TV channel for 
tornado safety 


New and 
existing √ √  √ 


Code Update New √ √ √ √ 
Construct safe 
rooms in ABC 
neighborhood 


Existing  √   


 
Key 
√  = The jurisdiction will implement this action 
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Requirement: §201.6(c)(3)(iii): [The mitigation strategy section shall include] an action 
plan describing how the actions identified in section (c)(3)(ii) will be prioritized, 
implemented, and administered by the local jurisdiction. Prioritization shall include a 
special emphasis on the extent to which benefits are maximized according to a cost 
benefit review of the proposed projects and their associated costs. 


 
 
Element 


 
 
Typical Reviewer’s Comments 


A. Does the mitigation strategy 
include how the actions are 
prioritized? (For example, is 
there a discussion of the 
process and criteria used?) 


Required 


 Describe each jurisdiction’s method for prioritizing 
actions. (In addition to cost benefit review, 
considerations may include social impact, technical 
feasibility, administrative capabilities, and political and 
legal effects, as well as environmental issues.)  


B. Does the mitigation strategy 
address how the actions will 
be implemented and 
administered? (For example, 
does it identify the 
responsible department, 
existing and potential 
resources, and timeframe?) 


Required 


 Describe how the actions will be implemented and 
administered by each jurisdiction. Include in the 
description the responsible party(ies)/agency(ies), the 
funding source(s), and the target completion dates for 
each action. 


C. Does the prioritization 
process include an emphasis 
on the use of a cost-benefit 
review (see page 3-36 of 
Multi-Hazard Mitigation 
Planning Guidance) to 
maximize benefits? 


Required 


 Describe the cost benefit review performed during the 
prioritization process to identify actions/projects with the 
greatest benefits.  (If cost and benefit data are missing, 
a qualitative assessment of the comparative benefits will 
suffice.) 


 
TIP 36 – Include at-least one action and implementation strategy for each 
jurisdiction 
 
Use Exhibit 8, one for each jurisdiction, to provide a summary of all needed 
information.  


 
TIP 37 – Identify collaborative actions 
 
Actions by individual jurisdictions may be part of or contribute to an area-wide 
mitigation action. The scope of such an action may be entirely within the 
jurisdiction or may be part of a larger action involving some or all of the other 
jurisdictions covered in the plan.  
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Sample Exhibit 8: Implementation Strategy  
 
(Name of Jurisdiction)  Town A  
 


* Priority assigned using a method that emphasized benefit-cost review (see plan text for description). 
 
Prepared by: 
Name ___________________________ 
Title __________________________ 
Telephone ____________________ 
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1. Bridge 
Replace-
ment 
(elevate 
above BFE) 


Flood Existing Capital 
Improvement 
Plan 


Dept of 
Public Works 
/ DPW 
Director  


2 years 
from when 
funds are 
made 
available 


$90,000 FEMA Public 
Assistance 
406 
Mitigation 
Funds 


2. Repetitive 
Loss 
Property 
Acquisi-
tion  


Flood Existing Floodplain 
Management 
Plan 


Dept of 
Public Works 
/ Village 
Administrator 


1 year 
from when 
funds are 
made 
available 


$80,000 Pre-Disaster 
Mitigation 
Program 
(75%) and 
local match 
(25%) 


3. Elevate 
critical 
facility 
(hospital) 
above BFE 


Flood Existing NFIP 
participa-
tion 


NFIP 
coordinator / 
Village 
Administrator 


2 years 
from when 
funds are 
made 
available 


$50,000 Flood 
Mitigation 
Assistance 
Program 
grant 


4. Public 
awareness 
program on 
local TV 
channel 


All New and 
existing 


NA Public 
Outreach 
Coordinator / 
County 
Emergency 
Management 
Agency 


6 months  $5,000 Private 
Channel I 


5. Code 
update 


Seismic 
and 
wind 


New Building 
Code 
Ordinance 


Building 
Department / 
Planning 
Director 


3 years Staff 
time 


Department 
budget 
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PLAN MAINTENANCE 


For plan maintenance, refer to two FEMA publications – Developing the 
Mitigation Plan: Identifying Mitigation Actions and Implementation Strategies 
(FEMA 386-3) and Bringing the Plan to Life: Implementing the Hazard Mitigation 
Plan (FEMA 386-4). Plan maintenance is not explicitly defined for multi-
jurisdictional plans; however, participating communities in the multi-jurisdictional 
planning process should not rely solely on the lead agency to keep the plan alive. 
Each participating jurisdiction should have a defined role in maintaining the plan; 
see the following discussion.  
 
Monitoring, Evaluating, and Updating the Plan  


Plan Review Evaluation Criteria 
Requirement §201.6(c)(4)(i): [The plan maintenance process shall include a] section 
describing the method and schedule of monitoring, evaluating, and updating the 
mitigation plan within a five-year cycle. 


 
 
Element 


 
 
Typical Reviewer’s Comments 


A. Does the plan describe the 
method and schedule for 
monitoring the plan? (For 
example, does it identify the 
party responsible for 
monitoring and include a 
schedule for reports, site 
visits, phone calls, and 
meetings?) 


Required 


 Include a description of the method and schedule to 
monitor the plan. Include in the description the 
party(s)/agency(s) responsible for ensuring that the 
monitoring process is accomplished, and how and when 
the plan will be monitored.  


Recommended 


 Describe how each jurisdiction will participate in 
monitoring the plan. 


B. Does the plan describe the 
method and schedule for 
evaluating the plan? (For 
example, does it identify the 
party responsible for 
evaluating the plan and 
include the criteria used to 
evaluate the plan?) 


Required 


 Describe the method and schedule to evaluate the plan. 
Include in the description the party(s)/agency(s) 
responsible for evaluating the plan, and how and when 
the plan will be evaluated.  


Recommended 


 Describe how each jurisdiction will participate in 
evaluating the plan. 


C. Does the plan describe the 
method and schedule for 
updating the plan within the 
five-year cycle? 


Required 


 Describe the method and schedule for the plan update.  
Include in the description the party(s)/agency(s) 
responsible for updating the plan, and how and when 
the plan will be updated. 


Recommended 


 Describe how each jurisdiction will participate in 
updating the plan. 
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TIP 38 – Plan to maintain the plan 
 
 If there was a Planning Team, retain it as an ongoing organization to maintain 


the plan. Replace vacancies at least annually.  
 


 If there was no Planning Team, assign responsibility for coordinating 
maintenance to the most capable municipal department among the 
participating jurisdictions. Require that department to acknowledge its role, 
identifying the individual who will be assigned to oversee the maintenance of 
the plan. Involve that individual in developing the maintenance strategy for 
the plan.  
 


 Set a clear schedule (for example, meet annually). Show what needs to be 
done, when to start, when to meet, who will participate and how, when and 
how to involve the public, and what conditions require special review/updates. 
 


 As a condition of continuing participation, require each jurisdiction to report 
on its actions, goals, and changes that may affect the content of the plan. 


 
TIP 39 – Update every 5 years 
 
For multi-jurisdictional plans, the schedule should include a start date early 
enough to provide each participating jurisdiction adequate time for review, 
concurrence, adoption, and FEMA approval within the time limit in order to 
remain eligible for project grant funding. 


 
Incorporation into Existing Planning Mechanisms  


Plan Review Evaluation Criteria 
Requirement §201.6(c)(4)(ii): [The plan shall include a] process by which local 
governments incorporate the requirements of the mitigation plan into other planning 
mechanisms such as comprehensive or capital improvement plans, when appropriate. 


 
 
Element 


 
 
Typical Reviewer’s Comments 


A. Does the plan identify other 
local planning mechanisms 
available for incorporating 
the requirements of the 
mitigation plan? 


Required  


 Describe applicable local planning mechanisms for each 
jurisdiction (local planning mechanisms may include 
comprehensive plans, capital improvement plans, zoning, 
building codes, site development regulations, permits, and 
job descriptions). 


B. Does the plan include a 
process by which the local 
government will incorporate 
the requirements in other 
plans, when appropriate? 


Required 


 Describe the process to incorporate the mitigation plan 
requirements into local planning mechanisms for each 
jurisdiction.  
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TIP 40 – Identify local planning mechanisms  
  
Local jurisdictions often have varying capabilities and planning mechanisms. 
Planning mechanisms may include plans, codes, ordinances, regulations, 
guidelines, and programs.  Following are some examples for each of these 
categories:  


 
Plans 
 Comprehensive plans, 
 Capital improvement plans, 
 Redevelopment plans, 
 Area plans, 
 Watershed management plans, 
 Post-disaster recovery plans, 
 Comprehensive emergency management plans, 
 Regional development plans, and 
 Special functional plans such as: 


 Downtown redevelopment, 
 Airport, 
 Land buyout program, 
 Long-range recreation facilities plan, 
 School siting plan, 
 Open space plan, 
 Transportation improvement/retrofit programs, and 
 Water and sewer construction/retrofit programs. 


 
Codes, Ordinances, Regulations, and Guidelines 
 Building codes, 
 Land development codes, 
 Zoning ordinance, 
 Historic preservation ordinance, 
 Floodplain ordinance, 
 Tree protection ordinance, 
 Landscape ordinance, 
 Subdivision regulations, and 
 Development guidelines.  


 
Programs 
 Beach conservation and restoration program, 
 Local and/or regional emergency evacuation program, and 
 Historic preservation district program. 


 
Using Exhibits 4A and 4B which list some of the more common mechanisms, and 
the above list, identify in each jurisdiction those planning mechanisms that may 
be appropriate to use. Develop a matrix of the local planning mechanisms 
available and indicate how each action could be implemented through them. See 
Exhibit 8 for a sample format to document this process for each jurisdiction.  
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TIP 41 – Describe the process for incorporation of plan requirements into 
other planning or community decision-making processes 
  
For each mechanism, describe how the Hazard Mitigation Plan actions, 
programs, or policies will be incorporated. For some mechanisms, it may be 
relatively simple with staff revising the document; for others there may be 
legislative or executive action required. Briefly describe the process, responsible 
party, and estimated time to execute the incorporation. 
 
Provide a separate description for each jurisdiction.  


 
Continued Public Involvement 


Plan Review Evaluation Criteria 
Requirement §201.6(c)(4)(iii): [The plan maintenance process shall include a] 
discussion on how the community will continue public participation in the plan 
maintenance process. 


 
Element 


 
Typical Reviewer’s Comments 


A. Does the plan explain how 
continued public 
participation will be 
obtained? (For example, will 
there be public notices, an 
on-going mitigation plan 
committee, or annual review 
meetings with 
stakeholders?) 


Required 


 Describe public participation opportunities that each 
jurisdiction will have during the plan’s monitoring, evaluation, 
and updates (for example, soliciting input, holding meetings, 
posting the proposed changes to the plan on the Web, etc.). 


 
 


TIP 42 – Schedule public involvement 
 
Schedule regular public involvement in the plan maintenance process. 
Incorporate public involvement into the schedule for the plan maintenance as 
noted above.  
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APPENDIX – EXHIBITS 


 
Exhibit 1: Adoption Resolution 
 
Exhibit 2: Resolution for Authorized Representation 
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Exhibit 1: Adoption Resolution 
 
 
(Name of Jurisdiction) _____________________________________ 
 
(Governing Body) ________________________________________ 
 
(Address) _______________________________________________ 
 
 


RESOLUTION  
 


WHEREAS, (Insert name of Jurisdiction), with the assistance from (Insert name 
of Plan Author), has gathered information and prepared the (Insert name of the 
Multi-Jurisdictional Plan); and, 
 
WHEREAS, the (Insert name of the Multi-Jurisdictional Plan) has been prepared 
in accordance with FEMA requirements at 44 C.F.R. 201.6; and, 
 
WHEREAS, (Insert name of Jurisdiction) is a local unit of government that has 
afforded the citizens an opportunity to comment and provide input in the Plan and 
the actions in the Plan; and 
 
WHEREAS, (Insert the name of the governing body) has reviewed the Plan and 
affirms that the Plan will be updated no less than every five years; 
 
NOW THEREFORE, BE IT RESOLVED by (Insert the name of the governing 
body) that (Insert name of Jurisdiction) adopts the (Insert name of the Multi-
Jurisdictional Plan) as this jurisdiction’s Multi-Hazard Mitigation Plan, and 
resolves to execute the actions in the Plan.  
 
ADOPTED this ______ day of _____, 200__ at the meeting of the (Insert the 
name of the governing body). 
 
Insert appropriate signature lines and dates 
 
___________________________________ 
(Mayor, Village Clerk, County Board Chair, etc.)  







 


 


Exhibit 2: Resolution for Authorized Representation  
Sample resolution for authorizing the Plan Author to act on behalf of Local 
Jurisdiction 
 
(Name of Jurisdiction) _____________________________________ 
 
(Governing Body) ________________________________________ 
 
(Address) _______________________________________________ 
 
 


RESOLUTION 
 
WHEREAS, (Insert name of Jurisdiction) has limited capability to undertake 
extensive participation in the preparation of a hazard mitigation plan; and 
 
WHEREAS, (Insert name of Representative) is able to act on behalf of (Insert 
name of Jurisdiction) in the analysis and development of a hazard mitigation 
plan; and 
 
WHEREAS, the (Insert name of Representative) shall prepare a hazard 
mitigation plan in accordance with FEMA requirements at 44 C.F.R. 201.6; and 
 
WHEREAS, (Insert name of Representative) shall deliver a draft copy of the Plan 
for public comment as well as the governing body’s comment during the planning 
process and prior to adoption. 
 
NOW THEREFORE, (Insert name of the governing body), authorizes (Insert 
name of Representative) to (participate in the preparation or prepare) the (Insert 
name of the Multi-Jurisdictional Plan) on behalf of (Insert name of Jurisdiction) 
which shall be reviewed and considered for adoption by (Insert name of the 
governing body) upon completion. 
 
 
ADOPTED this ______ day of _____, 200__ at the meeting of the (Insert the 
name of the governing body). 
 
Insert appropriate signature lines and dates 
 
___________________________________ 
(Mayor, Village Clerk, County Board Chair, etc.)  







 


 


Exhibit 3: Record of Participation  
 


Nature and required level of 
Participation 


Insert name of 
Participating 
Jurisdiction  


Insert name of 
Participating 
Jurisdiction  


Insert name of 
Participating 
Jurisdiction  


    


    


    


    


 
 
 


   


 
 
 


   


 
 
 


   


 
 


Met 
 
Not met 


 







 


 


Exhibit 4A: Record of Review 
Record of the review and incorporation of existing programs, policies, and 
technical documents for a single local jurisdiction  
 
(Name of Jurisdiction) _____________________________________ 
 
 


 
 
Prepared by: 
Name _________________________ 
Title __________________________ 
Telephone ____________________ 
 
 
 
 
 
 


Existing Program/ 
Policy/ Technical 
Documents 


Does the 
jurisdiction have 


this program/ 
policy/ technical 


document? 
(Yes/No) 


Reviewed by Plan 
Authors? 
(Yes/No) 


Method of 
incorporation into 


the hazard 
mitigation plan 


    
    
    
    
    
    
    
    
    
    
    
    
    
    
    







 


 


Exhibit 4B: Record of Review (Summary) 
Record of the review of existing programs, policies, and technical documents for 
all participating jurisdictions 
 
Existing Program/ Policy/ 
Technical Documents 


Insert name of 
Participating 
Jurisdiction  


Insert name of 
Participating 
Jurisdiction  


Insert name of 
Participating 
Jurisdiction  


    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    


 
Key 
 
NA = the jurisdiction does not have this program/policy/technical document 
0 = the jurisdiction has the program/policy/technical document, but did not 


review/incorporate it into the multi-hazard mitigation plan 
√ = the jurisdiction reviewed the program/policy/technical document 
 
 
 
 







 


 


Exhibit 5: Hazard Identification by Jurisdiction 
 
Natural Hazards 
Considered 


Insert name of 
Participating 
Jurisdiction  


Insert name of 
Participating 
Jurisdiction  


Insert name of 
Participating 
Jurisdiction  


Insert name of 
Participating 
Jurisdiction  


Avalanche *     
Coastal erosion *     
Dam failure *     
Drought     
Earthquake     
Expansive soils *     
Extreme cold     
Extreme heat     
Flash flood *     
Hail     
Ice     
Landslide *     
Levee failure*     
Lightning     
Riverine flooding *     
Snow      
Subsidence *      
Tidal surge *     
Tornado     
Tsunami     
Urban flood *     
Volcano *     
Wildfire *     
Wind (straight line)     
Other     
 
* These are likely to be geographically specific hazards 
 
Only natural hazards must be considered per the Rule; however, other significant 
hazards that are manmade should be included as well. See Integrating Manmade 
Hazards Into Mitigation Planning (FEMA 386-7). Additional hazards may include civil 
unrest, nuclear power plant accidents, non-nuclear power plant accidents, transportation 
disruptions (port, rail, airport, highways, rivers), use of weapons of mass destruction 
(nuclear, chemical, biological), and hazardous materials leaks or accidents, etc.  
 
Key 
 
√ = Affects the jurisdiction  
NA = Not a hazard to the jurisdiction 
 







 


 


Exhibit 6: Overall Summary of Vulnerability by Jurisdiction 
 
Natural Hazards 
Identified 


Insert name of 
Participating 
Jurisdiction  


Insert name of 
Participating 
Jurisdiction  


Insert name of 
Participating 
Jurisdiction  


Insert name of 
Participating 
Jurisdiction  


     
     
     
     
     
     
     
 
Key 
(Define each risk ranking term.) 
 
High =  
 
Medium =  
 
Low = 







 


 


 Exhibit 7: Actions by Jurisdiction 
 


Mitigation 
Actions 


Applicable to 
New / Existing 
Buildings and 
Infrastructure 


Insert name 
of 


Participating 
Jurisdiction 


Insert name 
of 


Participating 
Jurisdiction 


Insert name 
of 


Participating 
Jurisdiction  


Insert name 
of 


Participating 
Jurisdiction 


      
      
      
      
      
      


 
 
Key 
√ = The jurisdiction will implement this action 







 


 


Exhibit 8: Implementation Strategy  
 
(Name of Jurisdiction) _____________________________________ 
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Prepared by: 
Name _________________________ 
Title __________________________ 
Telephone ____________________ 








Promoting Seismic 
Safety 
Guidance for Advocates


FEMA 474 / September 2005 


FEMA











Promoting Seismic 
Safety


G u i d A n c e  f o r  A d v o c A t e s


Sponsored by


Developed by


daniel Alesch


Peter May


robert olshansky


William Petak


Kathleen tierney


Associated with 


the Mid-America earthquake center


the Multidisciplinary center for earthquake engineering research


the Pacific earthquake engineering research center


s e P t e M b e r  2 0 0 5











T
Preface


This project represents a collaboration among social science and policy researchers at the 
three Earthquake Engineering Research Centers:


 Mid-America Earthquake Center (MAE)


 Multidisciplinary Center for Earthquake Engineering Research (MCEER)


 Pacific Earthquake Engineering Research Center (PEER)


FEMA asked researchers at the three centers to distill the findings of previous social science and 
policy research in order to provide guidance to seismic safety advocates. Our hope is that the 
lessons of prior research will help advocates be more effective at promoting seismic safety actions.


To reach potential advocates, FEMA will provide these materi-
als to partner organizations. Such organizations can then adapt 
the materials and deliver the content in a relevant format to 
appropriate members. This is not intended to be a static docu-
ment for one-time publication and distribution by FEMA.


The full version of Promoting Seismic Safety: Guidance for Advocates is a 200-plus page report 
that consists of two parts: Part One is a guidance document for advocates; Part Two is a 
set of background papers developed by the authors as part of the project. This abridged 
version of the publication includes the guidance document but not the background papers.


Adobe® Portable Document Format (PDF) files for both the guidance document and 
background papers can be downloaded from the website of the Multidisciplinary Center 
for Earthquake Engineering Research at http://mceer.buffalo.edu. To access the PDF 
files, click on the Publications tab at the top of the page or in the left margin. On the 
Publications page,  click on Online Catalog link in the left margin, which will take you to 
the Searching and Ordering Publications page. Follow the instructions on this page and a 
series of links will take you a page that allows downloading the document and background 
papers in PDF form or ordering a printed copy of the full publication. PDF files for the 
guidance document are also available on the FEMA website. Go to www.fema.gov and enter 
“Promoting Seismic Safety” in the search blank.


GUIDANCE DOCUMENT FOR ADVOCATES 
This is a collection of concise tips for advocates, organized into the following topics:


 Successful seismic safety advocacy


 Earthquake basics


 The ABCs of seismic building codes


 Policies and legislation


 Appearing before committees


 Informing and persuading


	 Partnerships	for	seismic	safety


	 Working	with	experts


	 Effective	risk	communication


	 Using	the	media


	 Further	reading


Note: sidebars appear 
throughout this document 
to explain terms or 
concepts readers may not 
have encountered before.
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bAcKGround PAPers


Six	papers	were	developed	by	the	project	authors	to	support	and	amplify	the	advice	to	
advocates	in	the	guidance	document.


	 Partnership Plan (Peter May).	In	order	to	reach	an	audience	of	potential	seismic	
safety	advocates,	FEMA	needs	to	work	with	partner	organizations	to	deliver	the	
information	in	ways	appropriate	to	their	members.	This	paper	describes	a	plan	for	
accomplishing	such	partnerships.


	 Examples of Successful Seismic Safety Advocacy (Robert Olshansky). This	paper	
describes—and	draws	lessons	from—advocacy	successes	in	Arkansas,	California,	
Missouri,	New	York,	Oregon,	Utah,	and	Washington.	It	includes	personal	stories	of	
the	advocates	involved	in	these	successful	actions.


	 Formulating and Evaluating Policy Alternatives (Daniel Alesch and William Petak).	
Drawing	on	two	detailed	cases—abatement	of	unreinforced	masonry	buildings	
in	Los	Angeles	and	Long	Beach,	California,	and	the	�994	amendment	to	the	
California	Hospital	Facilities	Seismic	Safety	Act	(SB	�953)—this	paper	presents	
a	number	of	lessons	on	making	and	implementing	policies.	It	concludes	with	
strategies	for	devising	effective	policies	and	programs.


	 Gaining Attention	(Daniel Alesch and William Petak).	Summarizing	relevant	public	
policy	literature,	this	paper	explores	ways	to	identify	appropriate	decision-makers	
relevant	to	the	problem.	It	provides	advice	on	gaining	the	attention	of	persons,	
organizations,	and	institutions	that	can	make	a	difference	in	reducing	the	risks	to	
life	and	property	from	earthquakes.


	 Communicating Risk (Kathleen Tierney).	This	paper	provides	guidance	that	will	
enable	advocates	to	craft	effective	risk	communication	messages	and	campaigns,	
deal	with	issues	that	are	unique	to	earthquake	risk	communication,	and	avoid	
mistakes	in	communicating	clearly	about	the	need	for	seismic	safety.


	 Mobilizing Support (Kathleen Tierney).	Picking	up	where	the	previous	paper	left	
off,	this	one	gives	advocates	a	better	understanding	of	how	to	motivate	action	
in	support	of	loss	reduction	efforts.	Presented	here	are	concepts	and	strategies	
needed	to	persuade	others	to	engage	in	mitigation	activities.


The	five	authors	developed	the	materials	through	a	series	of	meetings	from	February	
2002	through	February	2003.	We	also	acknowledge	the	active	participation	of	our	FEMA	
project	sponsor,	Elizabeth	Lemersal.	Sarah	Nathe	edited	the	final	version	of	the	guidance	
document.	Finally,	we	thank	the	following	seismic	safety	advocates	who	joined	us	at	some	of	
our	meetings	and/or	provided	helpful	comments	along	the	way:	Mark	Benthien,	Lind	Gee,	
Marjorie	Greene,	Bill	Holmes,	Sarah	Nathe,	Tom	O’Rourke,	Chris	Poland,	Richard	Roths,	
Susan	Tubbesing,	and	Maria	Vorel.
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P
Introduction


Promoting	seismic	safety	can	be	challenging	because	people	seem	indifferent	to	its	benefits	
or	decision-makers	dismiss	good	ideas	about	ways	to	make	buildings	and	communities	more	
resistant	to	the	damaging	effects	of	earthquakes.	Advocates	work	hard	and	care	deeply,	yet	
often	feel	that	their	efforts	are	ignored.	Given	these	frustrations,	advocates	sometimes	give	
up,	or	wait	for	another	day.	This	resource	kit	is	meant	to	inspire	all	advocates	to	keep	working	
toward	their	goal.	The	briefs	assembled	here	distill	what	we	have	learned—through	research	
and	experience	over	the	last	40	years—about	promoting	seismic	safety	in	the	United	States.


We	have	used	a	very	broad	definition	of	“advocate.”	Advocates	can	be	almost	anyone:	people	
whose	jobs	involve	public	safety;	design	professionals	who	want	to	make	a	difference;	those	
who	work	in	organizations	with	missions	to	increase	seismic	safety;	and	citizen-activists	who	
have	a	personal	stake	in	earthquake	safety.	Many	
potential	advocates	do	not	think	of	themselves	as	
such	because	they	are	not	trying	to	change	seismic	
safety	policy.	But	seismic	safety	can	be	increased	at	
levels	as	various	as	design	and	building	professional	
practices,	planning	commission	and	special	district	
procedures,	and	implementation	of	public	safety	
programs.	People	who	try	to	increase	the	adoption	
and	enforcement	of	seismic	building	codes	or	assess	
the	earthquake	safety	of	schools	are	in	fact	seismic	
safety	advocates.


Across	the	United	States,	advocates	have	improved	
seismic	safety	in	areas	with	moderate	to	very	high	
degrees	of	seismic	risk	by	arguing	for	reduction	of	
future	losses	in	damaging	earthquakes,	and	by	calling	
attention	to	the	economic	and	social	vulnerability	of	
their	community	to	the	losses	an	earthquake	could	
inflict.	Especially	important	to	consider	are	build-
ings	that	are	built	to	out-of-date	and	inferior	codes,	
where	people	nonetheless	live	and	work.


Successful	advocates	point	out	another	rationale	
for	seismic	safety—more	earthquake	resilience	in	
highways,	power	and	utility	systems,	buildings,	and	
communities	means	increased	resilience	to	other	
types	of	damaging	events,	both	natural	and	human-
caused.	Talking	about	seismic	issues	often	has	the	
benefit	of	raising	questions	about	the	condition	
of	facilities	or	the	readiness	to	respond	to	any	
extreme	event.


What Is Seismic Safety?
earthquakes damage structures—
buildings, roads and bridges, 
utility and communications 
systems—and those damaged 
structures kill and injure people 
and cost a great deal to fix. And 
while the structures are not 
functioning, the businesses that 
rely on them either fail or face 
great financial hardship. seismic 
safety advocates attempt to 
reduce all earthquake losses in 
various ways. structures can be 
strengthened to resist shaking, 
either when they are built or later 
in their lives, or they can be sited 
in areas less subject to violent 
shaking. but increasing seismic 
safety requires knowledge of the 
earthquake hazard in a community 
or area, an understanding of how 
to reduce structural damages, 
and a willingness to spend the 
money and time necessary to 
do so. decisions to invest in 
seismic safety are made by 
individuals, private and public 
sector organizations, and 
governments, so the goal of 
seismic safety is served by risk 
education, community activism, 
and political activism. 
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Loma Prieta Earthquake, CA, October 18, 1989 (left to right) – The first story of this three-story apartment building 
located in the Marina District of San Francisco failed when ground shaking caused liquefaction of the soil on 
which the structure was built. (d. Perkins, u.s. Geological survey) Fifty-one spans of this double-decker freeway collapsed in 
Oakland, killing 41 motorists. (e.v. Leyendecker, u.s. Geological survey)  Northridge Earthquake, CA, January 17, 1994 – A 
broken gas line on Balboa Boulevard in Los Angeles caused this fire. (M. rymer, u.s. Geological survey) 


The Seismic Safety Hit Parade
seismic safety projects are as various as the communities at risk to earthquake damage, but 
some projects are common to all areas in the united states because they are critical steps 
in improving understanding of earthquake risk and inspiring a commitment to loss reduction.  
You can’t undertake all of these at once, and may not need to invest the same level of energy 
in each one, but sooner or later your journey to increased seismic safety will require you to 
develop projects in each of the 10 areas below.


 1. improved understanding of earthquakes—learn about quakes from local, regional, 
state, or federal earth scientists.


 2. comprehensive analysis of local risk—learn about how quakes damage the built 
environment from local engineers, emergency managers, academics, state and 
federal government experts, and risk analysis firms.


 3. Wide familiarity with the many ways to reduce risk—structural engineers, 
geotechnical engineers, academic researchers, engineering associations, and 
governmental agencies can explain and recommend the best earthquake-resistant 
design and construction techniques.


 4. clarified costs and benefits of reducing risk, who pays, and who benefits before the 
quake and after it.


 5. broad communication of elements in items 1-4, above, to the community.


 6. campaigns to persuade specific audiences that something can and should be done.


 7. Wide cooperation among individuals and groups to decide which losses are most 
important to reduce and how best to do so.


 8. Proposal of new practices, procedures, or policies to various groups.


 9. strategies for achieving official adoption by governments and organizations of new 
policies and procedures that reduce risk.


 10. After adoption, it is still necessary to promote, monitor, and enforce actual 
implementation of policies and procedures because real people in actual 
situations may not understand why it is important to comply.
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The	premise	underlying	the	following	suggestions	is	that	seismic	safety	advocates	come	in	
many	forms	and	with	many	levels	of	knowledge	and	experience.	Each	of	the	following	briefs	
may	be	more	relevant	for	some	advocates	than	for	others.	The	first	three	briefs	present	
concepts	to	know	before	starting	to	talk	about	seismic	safety.	The	second	three	discuss	
groups	to	target	in	working	to	improve	seismic	safety.	And	the	final	four	briefs	describe	
tools	available	to	seismic	safety	advocates.	


	 Successful	Seismic	Safety	Advocacy	 	 Informing	and	Persuading	


	 Earthquake	Basics	 	 Partnerships	for	Seismic	Safety


	 The	ABCs	of	Seismic	Building	Codes	 	 Working	With	Experts	


	 Policies	and	Legislation	 	 Effective	Risk	Communication	


	 Appearing	Before	Committees	 	 Using	the	Media


Damage to older woodframe houses has been widespread in recent U.S. earthquakes. Newer woodframe houses built 
to seismic building codes usually do not have such damage.
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Successful Seismic Safety 
Advocacy
Though	seismic	safety	advocates	are	a	diverse	group,	there	is	much	similarity	in	the	steps	
they	take	to	succeed	in	their	work.	Aspiring	advocates	can	distill	a	few	basic	lessons	from	
their	tried	and	true	strategies.	The	most	important	lesson	is	that	individuals	can	make	
a	difference.	The	second	is	that	collectives	can	leverage	the	power	of	individuals.	Four	
additional	golden	rules	complement	the	first	two.


be Persistent, Yet PAtient


Persistence.	It	takes	time	to	introduce	the	importance	of	seismic	safety	to	the	
public	and	to	decision-makers.	Repeated	efforts	are	necessary	to	make	the	case	
that	earthquakes	are	a	threat	and	that	cost-effective	actions	can	be	taken	to	reduce	
the	threat.	Those	interested	in	ensuring	that	their	community	takes	steps	before	an	
earthquake	must	convince	skeptics	that	a	serious	problem	exists,	that	something	can	
be	done	about	it,	and	that	the	solution	is	affordable.	All	this	requires	persistence.


Patience.	Try	to	take	the	long	view,	and	
remember	that	earthquakes	are	a	long-term	
issue.	All	successful	seismic	safety	initiatives	have	
had	their	ups	and	downs	in	the	process	of	public	
debate.	Each	step,	no	matter	how	small,	brings	
you	closer	to	the	goal,	even	if	it	takes	a	while	to	
get	there.	Be	incremental.	


HAve A cLeAr MessAGe


Identify the problem and its solution.	In	plain	
language	tell	your	audience	what	the	problem	
is	and	how	your	initiative	will	solve	it.	If	they	do	
not	understand	the	problem,	they	will	take	no	
interest	in	the	solution.


Propose specific solutions.	Propose	actions	that	
your	audience	can	endorse	and	accomplish.	
Specific	solutions	are	more	likely	to	be	adopted	
and	carried	out.	If	the	solution	is	clear,	detailed,	
and	specific,	decision-makers	can	readily	adopt	
it	when	the	opportunity	arises.


T
Who Is the Public?
there is no such thing as “the 
public.” there are many publics 
within a community—individuals, 
small groups, and large institutions, 
each with self-identity and self-
interest. depending on the 
outcome you’re working for, various 
audiences must be educated 
and persuaded. the media can 
help you reach many groups 
and individuals, but at the same 
time, the media are themselves 
a group in need of education. At 
community meetings you will meet 
other audiences.  Just as the 
public is not one thing, it is not 
static. the groups and individuals 
who can support your project will 
change over time, but a successful 
advocate will change also to 
ensure that the seismic safety 
project and goals remain viable.
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Have a message that is clear and consistent. 
The	message	must	be	easily	comprehended	
and	remembered.	If	it	is	too	complicated,	your	
audience	will	neither	remember	it	nor	act	on	it.	


Repeat the message. Find	multiple	opportunities	
to	present	your	message	to	both	the	narrow	and	
broader	audiences	you	seek	to	influence—in	
print,	in	public	presentations,	at	public	meetings,	
and	to	the	media.	Each	time	you	repeat	the	
message,	more	people	will	remember	it.	It	is	
especially	effective	to	present	the	message	after	
significant	earthquakes	in	your	own	region	or	
even	in	other	parts	of	the	world	because	then	
people	are	more	aware	of	the	actual	damages	
earthquakes	can	inflict.


understAnd tHe biG Picture


Appreciate the audience’s point of view.	For	
most	people,	earthquakes	are	not	an	important	
concern.	Understand	your	audience’s	current	
knowledge	and	perception	of	the	risk.	Explain	
the	importance	of	seismic	safety	in	a	way	that	is	
meaningful	to	them.	Remember	that	citizens	
and	elected	officials	must	be	convinced	that	
reasonable	steps	can	be	taken	to	protect	against	
the	earthquake	threat	at	reasonable	cost	or	they	
will	not	act.


Identify a good audience for your effort.	Rather	than	trying	to	reach	all	the	people	all	
the	time,	focus	your	energy	on	a	small	set	of	people	inside	or	outside	of	government	
who	can	understand	the	earthquake	risk	and	commit	themselves	to	action.	They	will	
then	influence	larger	groups	to	reduce	future	losses.


Link seismic safety to other issues.	Point	out	how	seismic	safety	also	addresses	other	
community	issues,	such	as	the	safety	of	schoolchildren,	protection	against	other	
hazards,	fiscal	health	of	the	local	government,	and	long-term	sustainability	of	the	
local	economy.	In	particular,	show	how	seismic	safety	can	preserve	businesses	and	
public	sector	organizations,	and	thereby	stabilize	the	tax	base	or	ensure	the	continuity	
of	government	and	educational	institutions.	Those	are	important	day-to-day	public	
issues.	Similarly,	proposals	for	enhanced	earthquake	safety	will	be	more	acceptable	
if	they	are	part	of	a	multi-hazard	protection	package.	It	is	possible	to	design	and	
implement	precautions	that	protect	against	many	perils:	high	winds,	storms	and	storm	
surges,	willful	acts	of	destruction,	and	industrial	accidents.


Who Is a Decision-Maker?
Anyone who decides to do 
something that will reduce 
future earthquake losses is a 
decision-maker of interest to 
you.  there are decision-makers in 
governments—local, county, state, 
and federal. they may be elected 
officials or career civil servants.  
in private companies (small and 
large), decisions are made by 
owners, executives, or boards of 
directors. in public organizations 
such as schools and community 
service agencies, there may be 
decision-makers at many levels.  
in schools, for example, seismic 
safety decisions can be made by 
teachers, PtA members, principals, 
and superintendents.  it may not 
be evident in every case who the 
critical decision-maker is, so you 
may have to look higher, lower, 
or sideways in order to find the 
person who will help you. Leaders 
of families make decisions for or 
against seismic safety, as do single 
people living alone. 
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Identify potential opponents.	Various	groups	will	come	forward	with	arguments	
against	seismic	safety	actions.	Identify	these	opponents	early	on,	meet	with	them,	and	
try	to	understand	their	perspective.	At	least	be	familiar	with	their	arguments.	Chances	
for	success	will	increase	if	you	can	involve	them,	develop	consensus	solutions,	and	gain	
their	support.


The media are your friends, but use them wisely.	The	media	have	the	power	to	
communicate	your	message	widely.	They	can	also	gain	the	attention	of	decision-
makers.	Before	approaching	the	media,	be	sure	that	you	have	a	clear	message	as	well	
as	broad	support	from	local	seismic	safety	professionals.


WorK WitH otHers


Create partnerships and build coalitions.	Identify	potential	allies	and	partners	who	
can	gain	from	promoting	seismic	safety.	The	support	of	other	organizations	and	
individuals	can	be	the	critical	difference	between	success	and	failure.	Start	with	your	
own	networks,	and	then	reach	out	to	other	relevant	professionals	and	community	
organizations.	Be	sure	that	partners	gain	appropriate	recognition	and	praise.


Personal contacts are vital.	Develop	friendly,	trusting	relationships	among	the	people	
you	must	work	with,	including	your	allies,	potential	opponents,	and	decision-makers.	
Make	yourself	known	as	reasonable,	credible,	and	responsible.	Know	whom	to	call,	
and	when	to	call	them.	Organizations	are	important,	but	they	consist	of	individuals	
who	make	decisions	about	whether	or	not	to	take	action.


Make seismic safety efforts permanent.	Try	to	develop	organizations,	procedures,	
statutes,	or	regulations	that	institutionalize	seismic	safety.	These	can	range	from	state	
seismic	safety	advisory	committees,	to	city	building	code	commissions	or	professional	
organizations.	Seismic	safety	advisory	committees	are	particularly	valuable,	because	
they	can	extend	your	efforts,	maintain	public	awareness	of	seismic	safety,	increase	
credibility	of	the	message,	develop	and	promote	solutions,	and	build	on	previous	
successes.	Formal	groups	frequently	bring	with	them	some	financial	resources,	and	
even	modest	funding	for	a	new	organization	or	process	can	provide	powerful	leverage.
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T
Earthquake Basics


There	are	characteristics	of	earthquakes	and	their	risks	that	you	must	be	clear	about	
yourself	before	you	start	talking	about	them	to	others.	Over	the	years,	earth	scientists,	
engineers,	and	others	who	spend	much	of	their	time	studying	earthquakes	have	developed	
a	set	of	terms	relating	to	earthquakes	that	have	very	precise	meanings,	but	that	are	often	
confusing	or	meaningless	to	those	outside	the	field.	This	brief	highlights	some	of	the	key	
concepts	that	commonly	arise	in	discussions	about	seismic	safety.


everY eArtHquAKe is unique


Each	earthquake	is	a	unique	combination	of	characteristics:	location,	magnitude,	depth,	
type	of	fault,	mechanism	of	fault	rupture,	and	direction	of	rupture.	In	addition,	the	soils	
in	the	area	determine	how	fast	seismic	waves	move,	how	quickly	their	energy	dissipates,	
and	whether	or	not	they	focus	on	particular	sites.	Thus,	although	we	like	to	draw	lessons	by	
comparing	one	earthquake	to	another,	these	comparisons	can	only	go	so	far.


MAGnitude is tHe usuAL MeAsure of An eArtHquAKe


The	magnitude	of	an	earthquake	describes	the	absolute	size	of	the	event.	It	is	a	measure	
of	the	energy	released	by	the	earthquake.	Generally,	higher	magnitude	earthquakes	have	
greater	shaking	intensities	at	the	epicenter,	shake	for	a	longer	time,	and	affect	a	larger	area.	
Several	magnitude	scales	are	currently	in	use,	and	they	are	all	different,	especially	for	larger	
earthquakes.	The	well-known	Richter	scale	is	one	magnitude	scale,	but	seismologists	have	
increasingly	begun	to	favor	the	moment magnitude scale because	it	gives	more	reliable	results	
for	larger	earthquakes	and	those	more	distant	from	recording	devices.


intensitY is AnotHer WAY to describe An eArtHquAKe’s size


Earthquake	intensity	scales	qualitatively	describe	the	effects	of	ground	shaking	rather	
than	the	energy	released.	While	an	earthquake	is	described	by	a	single	magnitude,	it	will	
produce	a	range	of	shaking	intensities	across	an	area.	Because	the	intensities	describe	what	
the	shaking	feels	like	and	how	it	affects	different	types	of	structures,	they	are	terms	that	
most	people	understand.	In	the	United	States,	we	use	a	scale	that	ranges	from	Intensity	
I	(“Not	felt	except	by	a	very	few	under	especially	favorable	conditions”)	to	Intensity	XII	
(“Damage	total”).	Intensity	is	usually	greatest	near	the	earthquake	epicenter,	and	less	away	
from	the	epicenter,	but	it	can	increase	in	certain	areas	of	poor	soil.


eArtHquAKes of siMiLAr MAGnitudes MAY HAve different effects


Two	earthquakes	of	magnitude	6.5	can	cause	dramatically	different	levels	of	ground	
shaking	because	they	may	differ	in	depth	or	mechanism	of	fault	rupture.	The	200�	
magnitude	6.�	Nisqually	earthquake,	for	example,	shook	a	wide	area	near	Seattle	but	
caused	much	less	damage	than	the	�994	magnitude	6.�	Northridge	earthquake	in	Los	
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Angeles	because	the	Nisqually	earthquake	was	extremely	deep	and	did	not	cause	severe	
shaking	at	the	earth’s	surface.	Earthquakes	of	similar	magnitude	can	also	cause	differing	
levels	of	damage	according	to	their	proximity	to	populated	areas.	The	�995	magnitude	
6.9	earthquake	in	Kobe,	Japan,	was	much	more	devastating	than	the	Northridge	quake	
because	the	strongest	shaking	was	in	the	most	densely	populated	areas	of	Kobe,	whereas	the	
strongest	shaking	in	the	Northridge	quake	was	under	the	mountains	north	of	Los	Angeles.


Northridge Earthquake, CA, January 17, 1994 -- Buildings and personal property were all destroyed when the 
earthquake struck. 


Kobe Earthquake, Japan, 
January 17, 1995 -- A 
relatively tall, reinforced-
concrete shear wall building 
completely tipped over into the 
street. The roof of this building 
cut through the building 
across the street.  (copyright 1997 


by earthquake engineering research 


institute)


�2 PROMOTING SEISMIC SAFETY:  GuidAnce for AdvocAtes







Highest Hazard


Lowest Hazard


Hawaii


Maui


Honolulu


Kauai


Kalawao


sMALLer eArtHquAKes cAn cAuse dAMAGe And inJuries
Earthquake	damage	at	any	given	point	depends	on	magnitude,	distance	to	the	rupture,	
the	local	soil	conditions,	and	the	building	types,	so	even	smaller	magnitude	earthquakes	
(between	5	and	6)	can	cause	considerable	damage	and	injuries	in	particular	localities.	


softer soiLs Are usuALLY Less sAfe tHAn firM Ground


Generally	speaking,	softer	soils	shake	more	than	firmer	soils.	Sandy	and	water-saturated	soils	
can	also	experience	liquefaction,	in	which	the	ground	turns	to	mush	during	the	shaking	and	
loses	its	ability	to	support	structures.


it’s not onLY About tHe fAuLt Line


Everyone	in	a	seismically	active	region	should	be	concerned,	not	just	those	located	“on	
the	fault	line.”	Because	earthquake	waves	radiate	out	from	faults	and	cause	damages	over	
large	areas,	seismic	safety	precautions	are	important	region-wide.	It	is	more	important	
to	worry	about	overall	seismicity	of	an	area	than	to	know	only	the	location	of	faults.	The	
most	current	U.S.	Geological	Survey	seismic	hazard	maps	of	the	United	States	are	at	
http://earthquake.usgs.gov/hazmaps.


Earthquake hazards in the United States. This map is based on seismicity and fault-slip rates and takes into account 
the frequency of occurrence of earthquakes of various magnitudes. Locally, the hazard may be greater than that shown, 
because site geology may amplify ground motions. Based on U.S. Geological Survey National Seismic Hazard Map for 
the Coterminous United States (http://eqhazmaps.usgs.gov/html/map_graphic.html). 
source: u.s. Geological survey.
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unKnoWn fAuLts often cAuse 
eArtHquAKes


Earthquakes	can	strike	on	faults	that	were	pre-
viously	unrecognized.	Many	such	earthquakes,	
for	example	the	�994	Northridge	quake,	have	
been	extremely	damaging.	Because,	by	defi-
nition,	earthquakes	on	unknown	faults	can’t	
be	anticipated,	it	is	more	prudent	to	focus	on	
an	area’s	overall	seismicity	in	determining	its	
earthquake	risks.


seisMoLoGists cAn estiMAte LonG-
terM eArtHquAKe ProbAbiLities


Based	on	historic	earthquakes	and	evidence	
of	prehistoric	earthquakes,	seismologists	are	
able	to	estimate	the	long-term	probabilities	of	
earthquakes	in	seismically	active	areas.	These	
estimates,	however,	are	only	approximate,	
because	we	do	not	have	enough	years	
of	records	to	make	statistically	reliable	
estimates.	The	estimates	are	useful	as	a	basis	
for	seismic	building	codes,	as	well	as	for	
comparing	hazards	between	regions,	and	
do	give	some	indication	of	the	likelihood	of	
future	damaging	earthquakes.


We	know	where	large	earthquakes	have	occurred	in	the	United	States	in	the	past	few	hun-
dred	years.	We	know	that	similarly	large	earthquakes	will	occur	again,	and	in	some	places	
more	probably	than	in	others.	We	do	not	know	precisely	where	or	when	they	will	happen	
or	how	strong	they	will	be.	When	speaking	with	a	lay	audience,	it	is	generally	better	to	avoid	
technical	terms	like	“expected	return	period,”	and	to	say	something	like,	“From	historical	
evidence,	we	expect	an	earthquake	on	this	fault	about	every	��0	years,	and	it	has	been	��9	
years	since	the	last	one.”	Earth	scientists	also	say,	“An	earthquake	of	this	magnitude	in	this	
area	has	about	a	50-percent	chance	of	happening	sometime	in	the	next	30	years.”


sHort-terM eArtHquAKe Prediction is not PossibLe


Seismologists	are	not	able	to	predict	imminent	earthquakes,	as	a	weather	forecaster	can	predict	
a	hurricane.	Due	to	the	physical	characteristics	of	fault	rupture,	such	predictions	may	never	be	
possible.	Because	earthquakes	occur	without	warning,	increased	seismic	safety	is	vital.


An Earthquake Can Occur at Any Time
If	seismologists	say	that	a	damaging	earthquake	has	a	50-percent	chance	of	occurring	
in	your	region	during	the	next	30	years,	that	can	be	translated	to	mean	that	it	has	
approximately	a	2-percent	chance	of	occurring	in	any	given	year.	The	probability	is	the	
same	this	year	as	it	will	be	next	year	or	2	years	from	now.	People	often	speak	of	earthquakes	


Aerial view of the San Andreas fault in an undeveloped 
area of the Central Valley in California.  
(source: noAA national Geophysical data center)
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Northridge Earthquake, CA, January 17, 1994 -– Many roads, including bridges and elevated highways, were 
damaged by the 6.7 magnitude earthquake.


occurring	sometime	in	the	future,	but	the	truth	is	that	they	can	happen	right now.	Because	
earthquakes	occur	without	warning,	communities	must	be	prepared	in	advance.	There	are	
many	options	for	a	community.	They	can	take	steps	to	reduce	the	number	of	unsafe	old	
buildings	or	move	people	out	of	them.	They	can	adopt	codes	that	ensure	new	buildings	will	
be	earthquake-resistant.	They	can	strengthen	vulnerable	buildings.	They	can	modernize	
their	infrastructure	and	make	it	more	damage-resistant.	Or	they	can	reduce	the	financial	
consequences	of	damages	through	insurance.	


What Is Infrastructure?
A community is served by many networks, utilities, transportation routes and systems, and 
communications systems that support the daily flow of life and commerce. these infrastructure 
elements are frequently damaged in earthquakes and, when they are, can threaten lives 
and property, and seriously disrupt the routines of community life. fires can result from 
downed electrical wires or ruptured gas mains. interruptions to water, sewer, electrical power, 
or gas service will affect the lives of everyone, very negatively over time. interruptions to 
communications will quickly have large personal and business impacts. broken transportation 
links make it difficult or impossible for life or commerce to flow anywhere. damage to one 
or two infrastructure elements poses a problem that most communities can work around, 
but damage to all or most of the elements is a disaster that will cause everything to grind 
to a halt. Protecting infrastructure against earthquake damage is very important and can be 
accomplished either through retrofit or replacement.  
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Northridge Earthquake, CA, January 17, 1994 -– Broken gas and water mains on Balboa Boulevard in Granada 
Hills created this scene of fire and flood. The fire burned five homes. (copyright 1997 by earthquake engineering research institute)


Kobe Earthquake, Japan, January 17, 1995 -- A bus filled with holiday skiers stopped just short of disaster on a 
damaged section of the Hanshin expressway. (copyright 1997 by earthquake engineering research institute)
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The ABCs of Seismic 
Building Codes


Seismic	building	codes	are	one	of	the	most	obvious	ways	to	increase	building	integrity	and	
ensure	the	future	safety	of	communities.	Codes	are	not	a	panacea	for	all	problems,	so	it’s	
helpful	to	know	how	they	work	and	what	they	can	do.	Incorporating	new	or	additional	
seismic	safety	provisions	in	codes	for	new	buildings	has	been	easier	than	designing,	
enacting,	and	implementing	requirements	for	retrofitting	existing	buildings,	but	even	if	all	
new	buildings	are	built	well,	older	buildings	remain	hazardous.	Where	huge	stocks	of	old	
buildings	are	very	vulnerable	to	earthquakes,	as	in	the	East	and	Midwest,	net	improvements	
in	seismic	safety	will	be	marginal	if	seismic	elements	in	codes	apply	only	to	new	buildings.


WHAt seisMic buiLdinG codes cAn do


Seismic	building	codes	result	in	earthquake-resistant	buildings,	but	not	earthquake-proof	
buildings.	Seismic	codes	are	intended	to	protect	people	inside	buildings	by	preventing	
collapse	and	allowing	for	safe	evacuation.	Structures	built	according	to	code	should	resist	
minor	earthquakes	undamaged,	resist	moderate	earthquakes	without	significant	structural	
damage,	and	resist	severe	earthquakes	without	collapse.	Codes	only	recently	began	to	
address	mitigation	of	nonstructural,	or	content,	hazards	in	buildings,	which	can	cause	
casualties	and	expensive	damage.


buiLdinG coLLAPse is not tHe onLY ProbLeM


Even	if	a	building	does	not	collapse	in	an	earthquake,	it	can	still	seriously	hurt	or	kill	
people.	Buildings	are	full	of	nonstructural	components	such	as	light	fixtures,	heating	ducts,	
windows,	and	suspended	ceilings	that	can	fall	on	people	or	block	escape	routes.	Finally,	
plaster,	falling	bricks,	parapets,	window	glass,	or	the	facades	of	buildings	can	seriously	injure	
people	walking	by	or	exiting.


even code-coMPLiAnt buiLdinGs cAn be dAMAGed


The	contents	and	interiors	of	code-compliant	buildings	may	be	extensively	damaged	in	an	
earthquake	and	the	building	may	not	be	functional	until	repairs	and	clean-up	are	completed.	
Therefore,	damages	to	code-compliant	buildings	can	be	costly.	Comprehensive	safety	and	loss	
reduction	programs	include	properly	designing	and	bracing	nonstructural	elements.


neWer buiLdinGs Are GenerALLY sAfer tHAn oLder buiLdinGs


Because	they	are	built	under	more	advanced	codes,	newer	buildings	are	usually	(but	not	
always)	safer	than	older	buildings.	Steel-frame	high-rises	and	newer	woodframe	low-rises	
are	usually	(but	not	always)	the	safest	structure	types.	Exceptions	to	those	generalizations	


S
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are	due	to	variables	such	as	the	configuration	of	the	
building,	the	quality	of	the	construction,	the	design	
of	the	joints,	and	the	manner	in	which	seismic	waves	
strike	a	particular	site.


oLder buiLdinGs Are frequentLY not 
seisMicALLY sAfe


Generally	speaking,	seismic	codes	did	not	come	
into	wide	use	in	the	eastern	United	States	until	the	
early	or	mid	�990s.	In	the	western	United	States,	
seismic	codes	made	substantial	improvements	in	
construction	as	early	as	the	mid	�9�0s.	Buildings	
constructed	prior	to	these	respective	dates	in	each	
area	are	probably	not	seismically	safe.	Retrofitting	
buildings	to	achieve	seismic	resistance	is	possible,	
but	often	costly,	so	choices	must	be	made	about	
which	buildings	are	most	important	to	fix.	It	makes	
economic	sense	to	target	the	most	dangerous	
structures	or	the	most	dangerous	features	of	those	
structures,	such	as	flimsy	parapets.	


seisMic codes vArY Across tHe united 
stAtes


The	seismic	provisions	of	building	codes	are	based	on	
earthquake	hazard	maps	that	show	the	probabilities	
of	certain	levels	of	earthquake	shaking	in	particular	
areas.	The	code	requirements	reflect	the	fact	that	
some	places	are	more	likely	than	others	to	have	
strong	earthquakes.	The	entire	country	is	not	
required	to	meet	the	same	seismic	design	standards	
as	the	state	with	the	greatest	risk:	California.	Places	
that	have	less	severe	and	less	frequent	earthquakes	
have	less	stringent	design	requirements.	For	example,	
seismic	codes	require	less	in	Boston	than	in	Los	
Angeles.	Conversely,	seismic	code	requirements	in	
southern	Illinois,	near	the	New	Madrid	seismic	zone,	
are	much	stricter	than	in	Chicago,	which	is	less	likely	
to	have	a	strong	earthquake.


AdHerence to seisMic codes is not As exPensive As MAnY tHinK


Complying	with	a	seismic	code	adds	relatively	little	to	the	costs	of	a	structure.	The	most	
recent	study	estimates	that	it	adds	less	than	�	percent	to	the	purchase	price	of	a	home,	
and	from	�-2	percent	to	the	total	cost	of	new	commercial	and	industrial	buildings.	(See	
Promoting the Adoption and Enforcement of Building Codes,	in	the	Further Reading section.)


Model Building Codes
When a municipality decides to 
adopt or revise a building code, 
it generally chooses a model 
construction code and amends 
it in various ways into its codes 
and ordinances. in 1994, the 
international code council (icc) 
was established to develop a 
single set of comprehensive and 
coordinated national model con-
struction codes, among which is 
the international building code 
(ibc). the founders of the icc are 
the building officials and code 
Administrators international, 
inc. (bocA), the international 
conference of building officials 
(icbo), and the southern building 
code congress international, inc. 
(sbcci). these three organizations 
previously administered three dif-
ferent codes: the national building 
code (nbc), the standard building 
code (sbc), and the uniform 
building code (ubc). the presence 
of three model building codes  had 
the disadvantage of allowing widely 
divergent code standards across 
the country. recently, the national 
fire Protection Association (nfPA) 
developed a national model code, 
the nfPA 5000. states and lo-
calities that currently write their 
own codes or amend the model 
codes have begun adopting the 
international codes and the nfPA 
5000. both the ibc and nfPA 
5000 contain up-to-date seismic 
provisions; adoption and enforce-
ment of either of these codes will 
lead to higher quality construction 
and consistent code enforcement 
in earthquake-prone areas.
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soMe structures Are More iMPortAnt tHAn otHers


Buildings	with	high	occupancy,	critical	response	services	(fire,	police,	hospitals),	and	
vulnerable	populations	(schools,	nursing	homes)	should	be	built	to	code,	or	above	it.	It	is	
also	important	to	protect	utilities	and	infrastructure.	Damages	to	critical	structures	lead	to	
more	life	loss,	larger	economic	loss,	and	greater	social	disruption,	and	they	slow	community	
response	to	earthquakes.


buiLdinG code AdoPtion is A stAte or LocAL resPonsibiLitY


All	states	have	a	legal	right	to	regulate	building	safety	as	a	matter	of	public	welfare.	In	
most	states,	the	day-to-day	aspects	of	this	rest	with	local	governments.	Some	states	require	
local	adoption	and	enforcement	of	building	codes;	others	do	not.	Just	because	codes	are	
required,	it	does	not	guarantee	that	all	localities	comply.	And	in	states	that	do	not	require	
codes,	localities	are	free	to	do	as	they	wish.	In	fact,	many	earthquake-prone	communities	in	
the	United	States	do	not	have	up-to-date	building	codes	with	seismic	provisions.	


codes cHAnGe over tiMe


The	model	building	codes	and	the	seismic	provisions	are	revised	every	3	years	to	incorporate	
new	knowledge.	In	order	to	have	a	code	that	reflects	the	current	state	of	the	art	in	seismic	design,	
state	and	local	governments	need	to	incorporate	the	latest	seismic	details	into	their	codes.


Counties in the United States and their probabilities of earthquakes of varying magnitude. source: u.s. Geological survey.
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buiLdinG codes versus seisMic Provisions


Localities	can	adopt	a	model	building	code,	but	leave	out	the	seismic	requirements;	or	they	
may	have	an	older	version	of	the	code,	written	prior	to	inclusion	of	seismic	provisions.	It	is	
important	to	verify	that	the	locally	adopted	code	contains	the	most	recent	seismic	provisions.


A buiLdinG code Must be enforced in order to be effective 


Building	plan	review,	construction	inspection,	and	a	qualified	and	trained	building	
department	staff	are	necessary	for	code	enforcement.
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I
Policies and Legislation


In	many	cases,	it	will	be	most	effective	to	make	the	primary	case	for	earthquake	safety	to	
a	few	key	decision-makers	in	the	public	sector.	Policy-making	processes	are	complex,	but	
not	hopelessly	so,	and	policy-makers	are	accessible,	if	you	“know	where	they	live.”	New	
policies	and	laws	are	proposed	and	enacted	almost	every	day.	Once	enacted,	policies	
must	be	implemented,	and	that	is	often	more	complicated	than	policy	adoption.	With	
foreknowledge	of	the	ins	and	outs,	however,	you	will	have	a	much	better	chance	of	success.


LeArn HoW “tHinGs WorK” in tHe LeGisLAtive or executive AGencY


High	school	civics	classes	teach	that	policy	processes	follow	an	ordered	procession,	
involving,	for	example,	�3	steps	for	a	bill	to	become	a	law.	In	reality,	public	policy-making	
is	anything	but	linear	and	predictable.	Although	they	share	many	rules	and	procedures	
in	common,	each	legislative	and	executive	policy-making	body	has	unique	characteristics.	
Typically,	you	can	learn	what	the	formal	rules	are	directly	from	agency	personnel,	but	
it	is	more	difficult	to	learn	informal	processes	and	hidden	agendas.	If	your	own	elected	
representative	shares	an	interest	in	seismic	safety,	he	or	she	may	be	of	great	help.


HAve PubLic PoLicY ProPosALs reAdY WHen tHe tiMe is riPe


Usually	elected	officials	create	policies	to	solve	problems	after	a	crisis	has	occurred.	For	
example,	a	policy	decision	to	raise	the	level	of	a	causeway	or	a	levee	usually	comes	shortly	
after	the	flood.	Most	earthquake-related	legislation	is	enacted	in	the	immediate	aftermath	
of	a	damaging	earthquake	–	in	what	is	called	the	“window	of	opportunity”	–	but	not	all	
of	it	is	well	conceived.	The	old	adage	is	that	we	“legislate	in	haste	and	repent	at	leisure.”	
Advocates	seeking	to	influence	policy	should	be	prepared	with	proposals	that	are	thought	
through	and	ready	for	consideration	and	adoption	during	the	rush	of	concern	that	follows	
a	damaging	earthquake.


GAin Access to PoLicY-MAKers WHo WiLL cHAMPion seisMic sAfetY


Policy	agendas	are	crowded	and	it	is	difficult	to	gain	the	attention	of	policy-makers.	The	
effective	earthquake	safety	advocate	must	get	access	to	policy-makers	and	their	staff	to	
make	the	case	for	seismic	safety	policies.	Access	is	easiest	in	the	immediate	aftermath	of	
a	damaging	earthquake,	especially	if	advocates	have	coherent	and	effective	proposals	in	
hand.	This	is	because	concern	for	earthquake	safety	is	on	everyone’s	mind	then,	demanding	
attention	to	possible	solutions	from	policy-makers.


Being	a	member	of	public	or	quasi-public	organizations	charged	with	helping	to	develop	
seismic	and	building	safety	policies	provides	continual,	institutionalized	access	to	policy-
makers.	Several	states	have	boards	or	commissions	charged	with	making	recommendations	
about	seismic	safety.	Similarly,	non-governmental	groups	draft	building	code	updates	for	
consideration	and	adoption	by	governments.
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Get A criticAL MAss of PoLicY-MAKers to AGree About tHe ProbLeM 


A	problem	is	not	a	problem	unless	a	critical	mass	of	policy-makers	sees	it	and	agrees	that	
something	can	be	done	about	it.	Advocates	may	view	the	potential	for	major	losses	from	
earthquakes	as	a	problem	that	demands	immediate	attention	by	public	policy-makers,	but	
not	everyone	will	agree.	Policy-makers	must	concur	that	there	are	potential	unacceptable	
consequences	from	an	earthquake	within	a	relevant	timeframe,	and	that	they	are	willing	to	
do	something	to	reduce	the	consequences.


PoLicY-MAKinG is LArGeLY PoLiticAL 
And econoMic, not tecHnicAL 


Enhancing	seismic	safety	policy	requires	
political	and	economic	understanding	as	
well	as	geologic	and	engineering	knowledge.	
Having	solutions	that	meet	political,	social,	
and	economic	criteria	is	as	important	as	having	
solutions	that	are	technically	effective.	Have	
on	hand	not	only	examples	of	what	can	be	
done,	but	also	evidence	of	how	those	steps	have	
been	effective	in	other	places,	and	information	
about	how	much	each	solution	costs.	You	must	
convince	the	already	overburdened	that	doing	
something	provides	benefits	at	costs	that	are	
generally	tolerable.


ProPose WorKAbLe soLutions 


A	workable	solution	must	have	an	acceptable	
price	tag,	sufficient	backing	to	overcome	
opposition	from	credible	opponents,	and	
evidence	of	having	worked	somewhere	else.	
Legislators	rarely	invent	solutions	–	they	get	
them	from	experts,	other	advocates,	and	other	
jurisdictions	that	have	addressed	the	issue.	The	
savvy	policy	advocate	works	to	gain	support	from	
others	who	have	an	interest	in	the	problem	or	
who	might	be	affected	by	implementation	of	
the	proposed	solution.	Most	elected	officials	do	
not	like	to	have	proponents	and	opponents	of	a	
particular	policy	proposal	besieging	them;	they	
are	happy	when	all	the	involved	parties	come	
to	them	with	a	policy	proposal	in	hand	and	
generally	agree	that	it	is	the	best	way	to	move	
ahead.	


National Seismic Safety 
Policy
the national earthquake Hazards 
reduction Program (neHrP) was 
established in 1977, under the 
authority of the earthquake Hazards 
reduction Act of 1977, enacted as 
Public Law 101-614. the purpose 
of neHrP is to reduce the risks 
to life and property from future 
earthquakes. the neHrP research 
and mitigation activities are funded 
by four primary federal partners—
feMA, the national institute of 
standards and technology, the 
national science foundation, 
and the u.s. Geological survey. 
neHrP funds basic and applied 
research into earth science, building 
and infrastructure performance 
and design, and information 
dissemination by governmental and 
non-profit agencies working on many 
aspects of earthquakes and seismic 
safety. these Advocacy briefs were 
developed with funds from neHrP.  
 
Learn more about neHrP at  
http://www.fema.gov/hazards/
earthquakes/eqmit.shtm.
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not ALL PoLicies Are reGuLAtorY


Policies	may	be	designed	to	focus	attention,	as	is	the	case	with	the	official	establishment	of	
April	as	Earthquake	Awareness	Month	in	California	or	May	as	Tornado	Awareness	Month	
in	Wisconsin.	Policies	may	also	force	action,	either	directly	or	indirectly.		For	example,	
California	has	an	Earthquake	Hazards	Mapping	Program	that	directs	the	Geological	Survey	
to	map	earthquake	hazards	all	over	California,	and	requires	public	and	private	parties	to	
use	the	maps	in	assessing	the	potential	hazards	to	any	proposed	development.	If	the	risk	
is	high	in	a	certain	location,	the	developers	must	incorporate	appropriate	mitigation	into	
the	project	or	they	must	relocate.	Policies	may	call	for	public	investment,	provide	for	more	
effective	system	management,	or	authorize	direct	action	by	public	agencies	to	reduce	
earthquake	risks;	for	example,	increased	seismic	safety	in	federally	owned	buildings	was	
mandated	by	Presidential	Executive	Order	�294�	in	�994.		
	
Self-policing	policies	are	more	cost-effective	than	those	that	require	extensive	monitoring	
and	control.	Such	policies	provide	strong	incentives	for	individuals	and	organizations	to	
engage	in	the	desired	behavior	either	by	lowering	the	costs	(monetary	and	non-monetary)	
of	doing	what	is	hoped	for,	or	by	raising	the	costs	of	engaging	in	undesired	behaviors.	The	
former	case	is	exemplified	by	a	number	of	city	programs	in	California	that	waive	many	fees	
normally	associated	with	residential	construction	and	shorten	the	permit	process	in	order	to	
encourage	homeowners	to	strengthen	their	houses	against	earthquakes.	Obvious	instances	
of	the	latter	case	are	the	state	governments	that	heavily	tax	tobacco	products	and	use	the	
generated	funds	to	conduct	public	education	campaigns	about	the	dangers	of	smoking.	


PoLicY enActMent is Just tHe beGinninG


Policies	adopted	by	legislative	or	executive	bodies	are	formal	statements	that	put	forth	what	
the	policy-makers	want	the	general	rule	to	be.	Policy	is	modified	through	the	layers	and	sets	
of	actors	that	deal	with	it,	right	down	to	the	person	in	the	field	who	does	the	work	directed	
by	the	policy.	As	implementation	proceeds,	it	may	trigger	new	or	additional	opposition	to	
the	policy,	with	threats	of	modification	or	repeal.


To	stand	the	test	of	time,	policies	must	strike	a	balance	among	various	parties	interested	
in	the	problem	being	addressed.	Frequently,	policies	that	were	devised	and	supported	by	
seismic	safety	advocates	are	subsequently	challenged	by	groups	whose	interests	are	adversely	
affected	by	those	policies.	In	the	case	of	ordinances	requiring	seismic	strengthening	of	old	
buildings,	the	challenges	are	often	effective,	at	least	until	the	next	earthquake.	Advocates	
can	be	successful	in	getting	what	is	needed	if	they	are	prudent	and	thoughtful	about	what	
they	propose,	particularly	if	they	keep	a	few	points	in	mind.


desiGn PoLicY to Meet tHe LeGitiMAte needs of LiKeLY oPPonents


The	community	of	seismic	safety	proponents	is	small	and,	in	most	locations,	without	much	
political	clout.	There	are	usually	many	interests	likely	to	oppose	the	costs	associated	with	
enhanced	seismic	safety.	Look	at	the	problem	in	the	broad	context	to	identify	legitimate	
interests	that	will	be	positively	and	negatively	affected	by	any	proposal.	The	greater	the	
burden	perceived	by	the	opposition,	the	more	fiercely	they	will	fight	the	advocate’s	proposal.
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Devise	solutions	to	the	problem	that	meet	the	fundamental,	legitimate	needs	of	those	who	
would	otherwise	be	opposed.	This	requires	willingness	to	compromise	and	a	creative,	non-
dogmatic	approach	to	policy	design.	A	policy	enacted	into	law	is	more	likely	to	remain	in	
place	over	the	long	term	if	it	is	supported	broadly	by	those	it	affects	than	if	it	was	enacted	
over	the	opposition	of	groups	with	an	important	stake	in	the	outcome.


reMeMber tHAt notHinG LAsts forever


A	policy	that	was	effective	and	appropriate	at	one	time	may	become	ineffective	and	
inappropriate	as	conditions	and	circumstances	change.	Problems	“morph”	out	from	under	
solutions.	The	challenge	for	those	interested	in	seismic	safety	is	to	adjust	strategies	and	
policies	as	circumstances	change.	The	challenge	is	made	more	difficult	by	the	nature	of	
legislation;	only	rarely	can	it	be	written	to	provide	sufficient	flexibility	to	deal	with	both	a	
wide	range	of	initial	circumstances	and	underlying	shifts	in	the	context.
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A
Appearing Before 


Committees
At	some	point	in	his	or	her	career,	a	seismic	safety	advocate	may	be	invited	to	appear	
before	legislative	or	advisory	committees	that	have	roles	in	shaping	seismic	safety	
policies.	These	bodies	may	include	school	boards,	municipal	councils,	state	legislatures,	
Congressional	committees,	advisory	committees	like	city	and	county	planning	
commissions,	or	code	committees.	The	suggestions	below	will	help	make	the	experience	
comfortable	and	productive.


do Your HoMeWorK About tHe coMMittee And tHe PurPose of tHe 
MeetinG


Before	scheduling	meetings	with	committee	staff	or	agreeing	to	testify,	establish	the	
relevance	of	the	committee	to	the	issues	that	you	want	to	address.	Be	clear	about	the	
purpose	of	the	hearing	you	will	be	attending	and	your	testimony’s	fit	with	that	purpose.	It	
makes	little	sense	to	appear	before	a	committee	that	is	neither	the	correct	forum	for	the	
topic	nor	concerned	with	the	specific	issues	you	are	going	to	raise.


be cLeAr About WHAt You Are AdvocAtinG


In	crafting	suggestions	to	the	committee,	be	clear	about	your	facts,	the	problem,	and	the	
solutions	you	wish	to	advocate.	Focus	on	two	or	three	key	points	to	get	across.	A	sea	of	facts	
about	a	problem	or	heart-wrenching	stories	about	harms	do	little	to	help	a	committee	
understand	what	you	want	them	to	do	to	address	the	problem.


PrePAre A siMPLe And direct MessAGe


Committee	members	are	not	likely	to	be	experts	on	seismic	safety	so	your	testimony	should	
educate	committee	members	in	an	informative	manner.	Detailed	or	technical	points	can	be	
submitted	in	written	testimony	for	the	record	or	as	background	materials	for	interested	staff	
and	committee	members.	Usually,	only	a	short	time	is	available	for	testimony,	so	fill	it	only	
with	critical	information.


estAbLisH Your credentiALs


Introduction	to	written	and	oral	testimony	should	clearly	establish	who	you	are	and,	most	
importantly,	whom	you	represent.	Establish	the	type	of	expertise	you	have	and	the	breadth	
and	depth	of	the	group	that	you	represent.	The	logic	for	this	is	that	elected	officials,	in	
particular,	respond	to	groups	rather	than	to	individuals.	It	is	important	to	mention	that	the	
group	you	represent	endorses	your	comments.
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conveY credibiLitY tHrouGH deLiverY


Present	your	information	in	a	convincing	manner.	Use	charts	that	display	relevant	
information	(as	handouts	or	displays).	List	sources	for	your	information.	Acknowledge	
counter	claims	and	point	out	why	they	are	not	accurate.	Maintaining	eye	contact	with	
committee	members	is	an	important	way	of	subtly	establishing	credibility.


AnticiPAte tHe environMent for tHe HeArinG


Many	who	testify	are	tripped	up	by	not	having	the	proper	equipment	available,	not	realizing	
that	the	committee	is	running	behind	(or	ahead),	not	being	able	to	adjust	testimony	to	
a	shortened	timeframe,	being	thrown	off	by	other	testimony,	and	not	being	prepared	
for	any	media	that	might	be	present.	Anticipate	potential	hiccups	by	checking	ahead	on	
arrangements,	knowing	who	else	is	involved	and	the	format	for	the	session,	being	prepared	
for	all	media	personnel,	and	being	ready	to	adjust	the	length	of	your	testimony.


PrActice Your reMArKs And resPonses to questions


Practice	to	gain	comfort	with	the	material	you	are	presenting.	A	rehearsal	will	allow	you	to	
assess	how	clearly	you	can	communicate	with	your	audience.	It	helps	if	the	practice	sessions	
are	in	front	of	some	individuals	familiar	with	the	perspectives	of	the	actual	committee	
audience.	An	important	part	of	such	practice	sessions	is	anticipating	questions	that	may	
come	up.


be PrePAred for questions


Not	all	questions	can	be	anticipated,	but	many	can	and	should	be.	Like	the	testimony	itself,	
responses	to	questions	should	be	succinct,	accurate,	and	credible.	Resist	the	temptation	to	
guess	if	you	do	not	know	the	answer.	It	is	better	to	respond	that	you	will	find	out	the	answer	
and	respond	later	in	writing.	Saying	“I	don’t	know”	is	acceptable	as	long	as	it	is	not	the	only	
response	you	can	offer	to	each	question.


foLLoW uP


As	committee	procedures	allow,	edit	your	comments	for	the	record	to	correct	any	mistakes	
in	your	own	or	others’	testimony.	Promptly	send	in	written	responses	to	questions	you	could	
not	answer	at	the	time.	The	written	record	of	any	testimony	is	often	more	important	than	
the	testimony	itself.	It	has	a	longer	shelf	life	and	reaches	many	more	people.


WorK WitH stAff


Committee	staff	members	are	more	than	gatekeepers;	they	are	also	information	conduits	
and	repositories	of	knowledge	for	committees.	It	is	as	important	as	the	testimony	itself	to	
help	them	by	making	written	materials	available	in	advance,	providing	timely	follow-up	to	
questions,	and	responding	to	their	concerns.	A	good	relationship	with	the	staff	can	result	in	
repeated	invitations	to	appear	before	committees.
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Informing and 
Persuading


Some	people	think	that	the	only	way	to	improve	seismic	safety	is	to	get	a	policy	enacted	
or	changed	at	the	local,	state,	or	Federal	level,	but	there	are	actually	many	other	effective	
ways	to	do	it,	most	of	which	are	easier	or	quicker	than	new	policies	or	amended	legislation.	
There	are	various	interventions	that	can	improve	seismic	safety.	


Provide inforMAtion About tHe eArtHquAKe risK


No	individuals	or	organizations	will	take	action	to	reduce	risk	unless	they	know	it	exists,	
they	think	it	may	affect	them,	and	they	know	they	can	do	something	about	it.	Before	
proceeding	to	any	of	the	steps	outlined	below,	develop	messages	for	key	decision-makers	
and	those	who	influence	them.	Tailor	all	information	to	each	audience’s	sophistication.	To	
make	the	messages	believable,	have	them	delivered	by	people	who	are	specialists	and/or	
are	thought	of	as	credible	by	the	target	audience.


S


Presentations of earthquake risk information can be made more effective through the use of maps and other visual 
aids designed to address the specific needs and interests of individual decision-makers. 
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infLuence GovernMent AGencY PrActices And Procedures WitHin 
existinG PoLicies


It	is	not	necessary	to	change	laws	to	influence	what	government	does.	Even	without	new	
laws,	governments	can	choose	to	increase	the	seismic	safety	of	the	facilities	within	their	
purview	and	improve	community	services.	Local	public	utilities	rarely	need	to	change	ordi-
nances	to	design	and	build	more	resistant	structures.	Community	building	departments	can	
encourage	and	enforce	seismic	safety	practices.	Training	can	affect	field	practice	within	the	
letter	and	spirit	of	existing	ordinances	to	focus	more	attention	on	seismic	safety	provisions.	
Building	and	planning	departments,	emergency	management	offices,	and	housing	agen-
cies	can	provide	seismic	safety	information	to	their	constituencies.	Governments	can	choose	
to	rent	only	facilities	that	incorporate	seismic	safety	design	elements.	School	boards	can	
choose	to	reduce	the	nonstructural	hazards	in	their	classrooms.	Universities	can	add	natu-
ral	hazards	risk	management	to	business	and	public	administration	curricula.


infLuence cHoices MAde bY PrivAte orGAnizAtions


Ultimately,	seismic	safety	is	enhanced	when	structures	are	located,	designed,	and	
constructed	appropriately.	Sometimes,	it	makes	sense	to	work	directly	with	individuals	and	
organizations	that	build	and	use	the	structures,	rather	than	to	try	to	change	the	legal	or	
regulatory	environment.	Seismic	safety	can	sometimes	be	sold	to	individual	organizations	
if	it	is	incorporated	at	tolerable	costs	when	structures	are	being	built	or	changed	to	realize	
other,	unrelated	benefits,	such	as	increased	organizational	efficiency	or	more	structural	
compatibility	with	new	processes.


Direct	communication	by	shareholders,	managers,	employees,	or	third	parties	may	induce	a	
corporation’s	leaders	to	promote	seismic	safety	in	their	own	operations	and	structures.	Rate	
payers	can	influence	utilities	to	better	protect	water,	gas,	electric	power,	and	wastewater	
systems	against	earthquakes.	Organizations	already	committed	to	seismic	safety	can	
influence	other	businesses	and	not-for-profit	organizations.	Trade	and	business	associations,	
such	as	Chambers	of	Commerce,	can	be	reached	through	groups	focused	on	earthquake	
risk	reduction,	such	as	the	Building	and	Industry	Council	on	Emergency	Preparedness	
Planning	in	the	Los	Angeles	area,	or	through	organizations	dedicated	to	bringing	an	
earthquake	safety	message	to	the	community.


infLuence ProfessionALs WHo cAn MAKe A difference


In	states	where	there	are	frequent	earthquakes,	many	design	professionals	have	adjusted	
their	practices	to	reflect	the	risk.	In	areas	where	earthquakes	occur	only	rarely,	design	
professionals	may	focus	more	of	their	attention	on	snow	and	wind	loads.	National	and	
international	professional	associations	can	influence	their	member	engineers,	architects,	
and	builders	to	pay	more	attention	to	seismic	safety	issues.	Regulators	like	building	
inspectors	can	direct	more	attention	to	seismic	safety	considerations.	Those	who	participate	
in	code	development	organizations	can	be	reached	by	official	spokespersons.	Urban	land	
use	planners	can	take	seismic	hazards	and	risks	into	account	when	creating	community	
plans	or	participating	in	decisions	about	transportation	or	housing	projects,	or	other	
development	initiatives.	
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Risk	management	professionals	for	public	and	private	organizations	can	consider	seismic	
safety	in	the	decisions	they	make.	Traditionally,	risk	managers	have	not	focused	much	
of	their	attention	on	reducing	threats	posed	by	natural	hazard	events,	but	professional	
practice	appears	to	be	changing.	There	is	increased	attention	to	reducing	organizational	
losses	from	earthquakes,	as	well	as	from	other	natural	events	and	willful	acts.	Insurers	
and	market	intermediaries,	for	example,	financiers,	can	play	critical	roles	in	improving	
seismic	safety.	If	insurers	and	lenders	provided	improved	rates	for	buildings	that	are	built	to	
withstand	greater	seismic	forces,	owners	would	have	greater	incentive	to	design	and	build	
their	structures	that	way.


Professional	certification	and	licensing	education	and	training	programs	can	be	modified	to	
include	appropriate	material,	whether	offered	through	universities	or	professional	associations.	
Professional	associations	can	emphasize	seismic	safety	practices	in	their	regular	conferences	
and	workshops.	Standards	for	peer	review	can	incorporate	attention	to	seismic	safety.
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Partnerships for  
Seismic Safety


Do	not	try	to	“go	it	alone.”	Successful	seismic	safety	advocacy	garners	the	support	of	other	
constituencies	within	the	community.	Emphasize	the	benefits	from	enacting	seismic	safety	
measures	while	building	coalitions	and	networks	capable	of	sustaining	interest	and	action.


understAnd HoW different stAKeHoLders vieW seisMic sAfetY 


Some	stakeholders	are	active	proponents	of	earthquake	safety,	but	others	are	indifferent	
or	actively	oppose	enhanced	safety	measures.	Understand	what	motivates	both	supporters	
and	opponents.	Devise	strategies	for	keeping	supporters	on	board	over	the	long	run,	
neutralizing	opposition	to	earthquake	safety,	and	motivating	those	who	are	indifferent.	Be	
willing	to	compromise	and	engage	in	political	tradeoffs.	Rather	than	holding	out	for	ideal	
programs	that	have	little	chance	of	gaining	support,	gauge	which	seismic	safety	options	
have	the	best	chance	of	being	adopted	and	implemented	under	different	circumstances.


Provide incentives


Carrots	and	sticks	make	things	happen.	Incentives	can	include	direct	economic	rewards,	
relief	from	regulation,	subsidies	of	various	kinds,	low-interest	loans,	technical	assistance,	
tax	breaks,	transfers	of	development	rights,	and	public	recognition	and	awards	for	those	
who	support	seismic	safety.	Worries	about	legal	liability	may	also	be	a	powerful	motivating	
force	for	some	stakeholders.	Stress	how	measures	taken	to	enhance	earthquake	safety	help	
reduce	other	risks	or	provide	secondary	benefits.	Champions	and	partners	are	important	
for	moving	policies	and	programs	forward,	but	they	also	like	to	receive	rewards	and	
recognition	for	their	support.


LinK seisMic sAfetY to issues PeoPLe ALreAdY cAre About


Earthquake	safety	shouldn’t	be	only	about	earthquakes.	Link	it	to	other	issues	such	as	
homeland	security,	economic	sustainability,	environmental	protection,	quality	of	life,	
livability,	school	safety,	and	historic	preservation.	Many	of	these	issues	already	have	
organized	constituencies	that	can	be	“co-opted”	into	supporting	earthquake	loss	reduction.	
Sell	earthquake	safety	to	these	groups	by	showing	how	seismic	loss	reduction	yields	benefits	
such	as	more	open	space,	a	charming	historic	downtown,	or	better	preparedness	for	
terrorism	and	bioterrorism.	


buiLd netWorKs tHAt cAn LAst


Strategies	for	enhancing	earthquake	safety	must	go	beyond	one-time	educational	
campaigns	and	single	ballot	efforts	to	create	long-term	networks	of	seismic	safety	


D
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supporters.	Build	on	existing	networks—consisting	both	of	the	“already	converted”	and	
of	groups	that	can	be	persuaded	to	put	seismic	safety	on	their	agendas.	Many	groups	have	
already	identified	themselves	as	advocates.	Other	potential	candidates	for	membership	in	
earthquake	safety	coalitions	include	structural	engineers’	associations;	groups	representing	
the	design	professions;	building	and	safety	officials;	citizens’	emergency	preparedness	
groups;	neighborhood	watch	groups;	coalitions	focused	on	neighborhood	safety,	
improvement,	and	quality-of-life	issues;	victim	advocacy	groups	formed	in	the	aftermath	of	
other	disasters;	community	colleges;	and	colleges	and	universities.


Get exPerts in Your GrouP


Get	to	know	university-based	experts	in	the	earth	sciences,	the	social	sciences,	and	
engineering,	as	well	as	your	local	emergency	management	agency,	other	key	governmental	
agencies,	and	important	non-profit	organizations	like	the	American	Red	Cross.	These	
ongoing	partnerships	will	help	bolster	your	case	for	enhancing	seismic	safety	and	lend	
credibility	to	your	efforts.	


Moderated workshops and presentations can be an effective means of involving, informing, motivating, and 
maintaining the interest of stakeholders with varying positions on seismic safety measures.
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use otHer coMMunities As exAMPLes


Learn	about	and	publicize	what	other	communities	are	doing	to	address	earthquake	risks,	
and	use	their	success	stories	to	obtain	support	for	the	measures	you	are	advocating.	Get	to	
know	the	champions	in	those	communities;	they	can	teach	you	about	what	to	do	and	what	
not	to	do.	Frequently,	a	mayor,	city	manager,	or	council	member	from	a	community	that	
has	adopted	seismic	safety	measures	can	influence	counterparts	in	a	community	that	has	yet	
to	commit	to	seismic	safety.	Arrange	talks	or	lunches	during	which	the	already	converted	
officials	can	share	their	experiences.
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Working With Experts
Every	seismic	safety	advocate	needs	to	draw	upon	experts	from	other	fields.	Some	citizen	
activists	may	need	lots	of	expert	assistance.	The	advice	below	will	help	you	find	and	use	experts.


drAW on A vArietY of fieLds


One	expert	alone	cannot	possibly	address	all	concerns	regarding	seismic	safety.	Useful	
experts	may	include	geologists,	seismologists,	geotechnical	engineers,	structural	engineers,	
lifeline	engineers,	urban	planners,	building	officials,	economists,	lawyers,	and	emergency	
managers.	Learn	the	differences	in	these	fields	of	expertise	in	order	to	best	match	the	
expert	to	the	issue	at	hand.


find credibLe exPerts tHrouGH credibLe sources


Because	it	might	be	hard	to	tell	who	is	an	“expert,”	you	will	need	to	do	some	investigating.	
To	seek	an	appropriate	expert,	begin	with	credible	sources:	state	geological	surveys,	local	
universities,	or	professional	associations	and	their	local	or	state	chapters.	Use	experts	who	
are	respected	in	their	profession	and	have	proven	to	be	credible	to	other	audiences.


question Your exPerts


Do	not	hesitate	to	ask	for	explanations	and	clarifications	from	the	experts	you	work	with.	If	
you	cannot	understand	their	points,	neither	will	most	audiences.


use entHusiAstic exPerts tHAt cAn PersuAde otHers


Because	you	need	the	support	of	key	professional	groups,	it	is	helpful	to	find	experts	who	
have	the	enthusiasm	to	mobilize	the	support	of	those	groups.	A	network	of	experts	can	
advance	your	issue	more	successfully	than	just	one	expert.


don’t be surPrised WHen exPerts disAGree 


Experts	often	have	opposing	viewpoints	on	particular	issues.	What	if	another	expert	disagrees	
with	your	expert?	If	the	experts	you	rely	upon	have	good	reputations	and	draw	support	from	
their	professional	networks,	your	chances	improve	of	weathering	controversy	and	convincing	
decision-makers,	the	media,	and	the	public.	Acknowledge	differences	and	then	arrange	a	
meeting	among	experts.	A	compromise	position	may	be	possible.	The	other	experts	may	have	
valuable	points,	and	incorporating	them	in	your	argument	will	only	improve	it.	


An oPPosinG exPert cAn underMine Your cAse


Experience	shows	that	just	one	opposing	expert,	no	matter	how	discredited	his	or	her	
claims,	can	undermine	a	technically	well-founded	position.	It	is	important	to	anticipate	
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opposing	arguments,	and	to	vigorously	and	persistently	stay	with	your	course	of	action.	
However,	stick	to	the	facts	and	do	not	ridicule	an	opposing	expert,	as	that	will	reflect	badly	
on	you	or	your	expert’s	credibility.


oPPosinG non-exPerts cAn be troubLe, too


When	confronted	with	the	claims	of	unqualified	“experts,”	you	need	to	marshal	your	
professional	experts	to	counter	the	claims	quickly,	clearly,	and	comprehensively.	Develop	
a	convincing	explanation	and	repeat	it.	Many	self-proclaimed	“experts”	are	not	experts	at	
all.	Expertise	in	one	discipline	does	not	carry	over	to	other	subjects.	Misrepresentation	of	
expertise	is	particularly	common	in	earthquake	prediction.


disAGreeMent AMonG Your exPerts LooKs bAd


Your	own	experts	may	have	points	of	disagreement,	given	the	complexities	of	the	
disciplines	relevant	to	seismic	safety.	But	airing	those	disagreements	in	public	can	
undermine	your	case.	Prior	to	making	public	statements,	your	experts	should	identify	
points	of	agreement	upon	which	to	base	your	position,	and	be	willing	to	acknowledge	
points	of	disagreement,	if	necessary.


It may be helpful to arrange formal meetings with your experts to ensure that their knowledge, communications skills, 
and enthusiasm are adequate to help you obtain the support of key professional groups. Also, opposing views among 
experts can be discussed and evaluated so that disagreements can be resolved or at least clearly explained. 
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rePorts Written bY exPerts cAn HeLP suPPort Your cAse


Although	it	is	very	helpful	to	have	experts	who	will	advocate	publicly,	you	may	not	find	
willing	participants	at	first.	In	the	absence	of	living,	breathing	experts,	cite	credible	reports.	
These	come	from	government	agencies,	reputable	consultants,	or	university	professors.	
Reports	on	websites	are	easy	to	find,	and	sometimes	useful,	but	Internet	information	is	not	
necessarily	reliable.	Experts	unwilling	to	become	spokespersons	may	still	give	advice	on	the	
most	appropriate	and	credible	documents.
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Effective Risk 


Communication
With	the	exception	of	some	residents	of	California	and	a	few	other	western	states,	most	
Americans	have	never	been	in	a	damaging	earthquake,	don’t	expect	to,	and	see	little	or	
no	reason	to	protect	themselves	against	one.	Even	in	areas	where	there	has	been	extensive	
experience	with	earthquakes,	seismic	safety	messages	must	be	continually	reinforced.	As	
with	any	risk,	people	must	be	regularly	encouraged	to	improve	their	safety.	Well-crafted	
communications	campaigns	can	help	seismic	safety	advocates	achieve	those	goals.


before GoinG PubLic, deveLoP An overALL strAteGY
 When	communicating	with	the	public,	policy-makers,	decision-makers,	or	any	other	
audience	about	earthquake	hazards,	it	isn’t	enough	to	focus	only	on	the	scientific	
information	you	want	to	convey.	It	is	important	to	think	about	the	following:	


	 the	audience	or	audiences	you	want	to	reach,	


	 the	distinctive	characteristics	and	needs	of	those	audiences,	


	 how	to	be	seen	as	credible	and	trustworthy	by	those	audiences,	


	 the	best	form	for	communicating	scientific	information	on	the	earthquake	threat	
(how	the	content	of	risk	messages	should	be	organized),	and	


	 which	media	(print,	electronic,	face-to-face	communication)	and	vehicles	(news	
conferences,	brochures,	mass	mailings,	public	meetings)	will	be	most	effective	in	
reaching	target	audiences.


KnoW Your Audiences
“The	public”	is	very	diverse,	consisting	of	many	different	groups	with	different	informational	
needs	and	retention	capacities.	A	one-size-fits-all	approach	to	communicating	with	them	
is	almost	sure	to	fail.	Legislators,	policy-makers,	private-sector	decision-makers,	and	the	
general	public	differ	in	their	information	requirements.	Be	prepared	to	express	the	same	
general	point—that	there	is	a	significant	earthquake	risk—in	many	different	ways	for	your	
various	audiences.	Consider	what	each	audience	needs	to	know	to	make	good	decisions	
about	the	earthquake	threat.	This	will	be	based	both	on	what	you	think	they	require	and	
what	they	themselves	may	have	expressed.


be credibLe
People	will	not	act	on	information	given	to	them	by	individuals	and	organizations	they	
do	not	believe	or	trust,	so	analyze	who	would	be	the	best	spokespersons	to	communicate	
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with	different	groups.	Sometimes	these	spokespersons	are	well-respected	earthquake	
experts,	and	they	have	gained	the	respect	by	adapting	their	message	and	delivery	to	
various	audiences.	Do	not	assume	that	all	experts	can	communicate	clearly;	many	have	
trouble	“speaking	the	language”	of	non-scientific	audiences.	When	you	do	not	have	access	
to	earthquake	experts	who	can	communicate	well,	find	people	or	organizations	that	are	
credible	to	your	audiences	and	ask	them	to	serve	as	spokespersons	for	your	earthquake-
related	messages.


The	credibility	of	organizations	and	individuals	can	be	harmed	if	they:


	 take	positions	that	appear	to	audiences	to	be	unjustified,	based	on	what	those	
audiences	already	know,	


	 make	statements	that	contradict	what	was	said	previously	or	that	are	inconsistent	
with	information	the	audiences	obtained	from	other	sources,	


	 communicate	about	the	earthquake	threat	in	ways	that	appear	to	be	self-serving,	or		


	 gain	a	reputation	for	deceit,	misrepresentation,	or	lack	of	full	disclosure.


Once	lost,	credibility	is	difficult	to	regain.


orGAnize Your inforMAtion to be understAndAbLe And MeMorAbLe


Scientists	are	comfortable	handling	complex	technical	information,	appreciating	the	
implications	of	probabilistic	statements,	and	retaining	large	amounts	of	data,	but	many	
other	people	are	not	familiar	with	such	concepts.	To	make	complicated	ideas	relevant,	
understandable,	and	interesting	to	non-experts,	simple	statements	and	good	visuals	are	
essential.	Printed	materials	and	brochures	are	appropriate	for	non-experts	because	they	
can	be	referred	to	as	needed.	In	campaigns	that	rely	heavily	on	radio	and	television,	simple	
statements	and	repetition	are	especially	important.


teLL PeoPLe WHAt to do


	Once	you	have	people’s	attention	about	the	earthquake	risk,	it	is	very	important	to	explain	
to	them	what	they	can	do	to	reduce	the	possible	damages.	Include	in	your	messages	not	
only	information	on	concrete	steps	they	can	take	to	protect	themselves,	but	also	where	
they	can	go	for	more	information	–	both	on	the	earthquake	risk	and	on	the	various	loss-
reduction	measures	you	are	recommending.


use MuLtiPLe MediA


Effective	communications	campaigns	use	mass	media	and	person-to-person	contact.	They	
employ	all	types	of	media	and	a	variety	of	information	“vehicles”	(press	conferences,	
radio	and	television	public	service	announcements,	newspaper	and	TV	feature	stories,	
public	meetings).	Generally,	people	process	information	slowly.	They	base	decisions	on	
what	they	learn	from	the	media	after	they	have	discussed	it	with	their	families,	co-workers,	
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Communication Tools
various computer-based resources can be used to improve risk communication. by 
graphically demonstrating the potential losses from an earthquake in a local area, they 
can help people “see” the problems they may need to cope with. Geographic information 
systems (Gis) are convenient places to store basic data about the local environment—
natural as well as built—and the local or regional infrastructure. Loss estimation Models 
go a step further and allow for those data to be manipulated to show probable damages 
from earthquakes of specific location and magnitude. HAzus-MH  is such a loss estimation 
tool developed by the federal emergency Management Agency. using Gis technology, 
the HAzus-MH software allows users to project earthquake damages and losses to 
many structures: highways and bridges, schools, hospitals, and residences, as well as to 
estimate resultant deaths and injuries and potential medical care and shelter needs.  
Local groups can enrich the basic HAzus-MH data with locally specific data, thereby making 
the tool more precise in its projections.  for more information on how to acquire and use 
HAzus-MH, visit feMA’s website: www.fema.gov/hazus. 


and	neighbors.	Reinforce	media	messages	through	more	personalized	ways	of	delivering	
information,	such	as	neighborhood	meetings	and	school	and	workplace	preparedness	
programs.	


be consistent


Always	keep	messages	consistent	across	different	media	and	vehicles,	and	among	diverse	
groups.	Risk	communicators	have	learned	that,	when	people	get	contradictory	pieces	of	
information	about	what	to	do,	they	do	nothing.	They	do	not	pick	a	favorite	and	get	on	
with	it.	Consistency	will	require	that	you	work	closely	and	carefully	with	all	your	partners—
individuals	and	organizations—but	it	is	worth	your	while	to	do	so.
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Using the Media
Good	relations	with	the	media	are	essential	for	effective	seismic	safety	advocacy.	The	
public	looks	to	the	media	as	significant	sources	of	information	on	earthquakes,	earthquake	
preparedness,	and	earthquake	policy.	Media	sources—newspapers,	radio,	TV,	Internet—
have	the	ability	to	influence	public	opinion	and	to	place	seismic	safety	on	the	policy	
agenda.	This	brief	offers	suggestions	to	those	responsible	for	developing	media	strategies,	
as	well	as	to	those	who	may	become	spokespersons	with	the	media.


Advice for Media Strategists


before contActinG AnY MAss MediA source, deveLoP A 
coMMunicAtions PLAn


Establish	a	timeframe	reasonable	for	different	media	initiatives,	taking	into	consideration	
both	the	time	needed	to	develop	media	messages	and	important	dates,	such	as	earthquake	
anniversaries.	Divide	the	labor,	assigning	responsibility	for	writing,	speaking,	arranging	
media	contacts,	and	other	tasks	associated	with	a	campaign.	Select	one	or	more	


G


Be prepared to take advantage of opportunities afforded by the media, especially in post-event situations, to present 
earthquake hazard information and promote seismic safety programs and risk reduction activities that will lessen the 
affects of future earthquakes.
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spokespersons	who	will	communicate	directly	with	the	media,	making	sure	that	they	
are	both	credible	and	comfortable	interacting	with	the	media.	Your	plan	should	cover	
approaches	and	messages	during	routine	times	before	a	disaster	and	the	messages	and	
strategies	you	may	use	after	an	actual	earthquake	event	in	your	area	or	nearby.	In	advance,	
think	about	what	you	want	to	communicate,	and	when	you	want	to	do	so.


MediA sources MAY find You before You find tHeM


If	media	representatives	contact	you	before	you	are	ready,	say	something.	At	the	very	
least,	thank	them	for	their	interest.	Don’t	make	things	up.	Don’t	let	them	pressure	you	
because	they	have	a	deadline.	If	they	ask	you	a	question	you	can’t	answer,	say	you	will	
check	facts	and	get	back	to	them.	Do	your	homework	quickly	and	then	get	back	to	them.	
Or	recommend	an	expert	who	can	answer	their	questions.	Never	say	anything	that	would	
damage	your	cause	or	hurt	your	allies	if	it	showed	up	in	print.


tHe MediA Are dizzYinGLY diverse


There	are	more	media	outlets	now	than	ever	before,	appealing	to	very	diverse	audiences.	
New	media	such	as	cable	television	and	the	Internet	coexist	with	more	traditional	print	
and	electronic	media.	Media	usage	is	highly	segmented,	with	different	age,	ethnic,	and	
other	social	groups	getting	specialized	information	from	various	media	sources.	This	
variety	makes	launching	public	media	campaigns	extremely	challenging,	and	potentially	
very	expensive.


MediA HAve different strenGtHs And WeAKnesses


Mass	media	differ	in	terms	of	what	kinds	of	and	how	much	information	can	be	conveyed,	
the	impression	the	information	is	likely	to	make	on	audiences,	and	how	easy	it	is	for	
audiences	to	access	and	refer	back	to	that	information.	They	also	differ	in	terms	of	
“market	share,”	in	that	some	media	(network	television)	reach	a	larger	proportion	of	the	
public	than	others	on	a	typical	day.	Additionally,	media	outlets	differ	in	terms	of	the	costs	
associated	with	delivering	information.	In	crafting	media	campaigns,	think	through	these	
differences	carefully.


understAnd tHe needs of different MAss MediA outLets


Establish	long-term	relationships	with	people	who	work	in	media	organizations	so	that	
they	will	assist	you	in	your	work.	View	the	media	as	collaborators	in	your	advocacy	efforts	
and	work	with	media	representatives	in	ways	that	make	their	jobs	easier.	Give	the	media	
representatives	what	they	need	and	they	will	cover	what	you	want	them	to.	Many	media	
work	on	very	tight	deadlines.	Be	flexible	enough	to	handle	the	very	short	timeframes	
associated	with	breaking	news,	as	well	as	the	longer	timeframes	permitted	by	in-depth	and	
feature	stories.	Television	requires	good	visuals—always	have	some	or	be	able	to	suggest	
great	images.	Local	television	news	typically	consists	of	short	spots	with	short	messages.	
More	substance	can	be	communicated	in	print	than	through	electronic	media.
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Advice for Spokespersons


deveLoP sKiLLs tHAt enAbLe You to WorK WeLL WitH tHe MediA
	 Don’t	use	scientific	jargon.	Learn	to	talk	in	plain	and	simple	language.


	 Don’t	be	afraid	to	say	that	you	don’t	know	something,	and	don’t	feel	pressured	
to	respond	immediately	to	difficult	and	complex	questions	that	require	more	
thought.	If	more	information	is	needed	in	order	to	address	a	question,	say	so,	and	
then	get	that	information.


	 Keep	your	message	consistent,	and	remember	what	your	audience	needs	to	know.


	 Don’t	let	anyone	divert	you	from	conveying	your	message.


AdoPt A stYLe tHAt enAbLes You to reLAte to Your Audiences
	 Be	honest,	but	also	speak	and	carry	yourself	in	a	way	that	conveys	trustworthiness.


	 Be	genuinely	responsive	to	concerns	that	are	raised,	even	when	those	concerns	
seem	outlandish	or	unfounded.	


	 Never	treat	the	media	or	members	of	the	public	dismissively	or	convey	the	
impression	that	you	think	their	questions	are	trivial	or	silly.


	 Allow	yourself	to	act	easygoing	and	approachable.	Avoid	appearing	arrogant	to	
audiences.


	 Recognize	and	address	the	emotional	dimensions	of	issues	that	are	being	
discussed,	especially	in	situations	that	involve	controversy.


Advice for Both


MAnuALs And courses cAn HeLP You deAL WitH tHe MediA


Developing	good	relationships	with	the	media	is	hard	work,	but	there	is	information	
available	to	help	with	a	range	of	communications	challenges,	from	speaking	with	reporters	
after	an	earthquake	to	formulating	effective	letters	to	the	editor	and	opinion	pieces	for	
newspapers.	You	don’t	have	to	wing	it.	FEMA	has	training	courses	for	media	relations,	as	
may	your	state	office	of	emergency	services.	Local	non-profits	may	be	another	source	of	
training,	along	with	university	extensions	and	professional	trainers.	There	are	books,	too.	
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A
Further Reading


About Earthquakes
Earthquakes,	Fourth	Edition,	by	Bruce	A.	Bolt.	W.H.	Freeman	and	Company,	�999:		
http://www.whfreeman.com/bolt


U.S.	Geological	Survey	Earthquake	Hazards	Program	website:		
http://earthquakes.usgs.gov


U.S.	Geological	Survey	National	Seismic	Hazards	Mapping	Project	website:		
http://geohazards.cr.usgs.gov/eq/


About Earthquake Loss Reduction
Association	of	Bay	Area	Governments	Earthquake	Preparedness	website:		
http://quake.abag.ca.gov


Earthquake	Engineering	Research	Institute	website:		
http://www.eeri.org


Federal	Emergency	Management	Agency	website:		
http://www.fema.gov/hazards/earthquakes


Federal	Emergency	Management	Agency, Developing the Mitigation Plan: Identifying 
Mitigation Actions and Implementing Strategies,	How-To	Guide	#3:  
http://www.fema.gov/fima/planning_howto3.shtm


About Buildings and Other Structures in Earthquakes
Mid-America	Earthquake	Center	website:		
http://mae.ce.uiuc.edu/


Multidisciplinary	Center	for	Earthquake	Engineering	Research	website:		
http://mceer.buffalo.edu


Pacific	Earthquake	Engineering	Research	Center	and	National	Information	Service	for	
Earthquake	Engineering	website:		
http://nisee.berkeley.edu


About Building Codes
International	Code	Council	website:		
http://www.iccsafe.org
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National	Fire	Protection	Association, NFPA 5000 :  
http://www.nfpa.org/index.asp


Promoting the Adoption and Enforcement of Building Codes,	by	Robert	B.	Olshansky.	Federal	
Emergency	Management	Agency,	FEMA	3�3,	�99�.	Available	from	FEMA	Publications:		
�-�00-4�0-2520.


Seismic Considerations for Communities at Risk,	Revised	Edition.	Building	Seismic	Safety	
Council,	FEMA	�3.	Available	from	FEMA	Publications:	�-�00-4�0-2520.	
http://www.fema.gov/hazards/earthquakes/nehrp/fema-�3.shtm


Federal	Emergency	Management	Agency,	Understanding Your Risks: Identifying Hazards and 
Estimating Losses:		
http://www.fema.gov/fima/howto2.shtm


	


About Seismic Safety Policy
California Earthquakes: Science, Risk, and the Politics of Hazard Mitigation,	by	Carl-Henry	
Geschwind.	Johns	Hopkins	University	Press,	200�


California	Seismic	Safety	Commission	website:		
http://www.seismic.ca.gov


Natural Hazard Mitigation: Recasting Disaster Policy and Planning,	by	David	R.	Godschalk	and	
others.	Island	Press,	�999.


Western	States	Seismic	Policy	Council	website:  
http://www.wsspc.org


About Public Education
Disaster	Research	Center,	University	of	Delaware	website:		
http://www.udel.edu/DRC


University	of	Colorado	Natural	Hazards	Center	website:		
http://www.colorado.edu/hazards


“Public	Education	for	Earthquake	Hazards,”	by	Sarah	Nathe	and	others.	Natural Hazards 
Informer,	November	�999:		
http://www.colorado.edu/hazards/informer/infrmr2/infrm2wb.htm
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FOREWORD


The Federal Emergency Management Agency (FEMA) is pleased to have the opportunity to
sponsor the Program on Improved Seismic Safety Provisions being conducted by the Building
Seismic Safety Council (BSSC). The materials produced by this program represent the tangible
results of a significant effort, under way for more than a decade, to lessen adverse seismic
effects on buildings throughout the United States.


This community handbook is a companion publication to the 1994 Edition of the NEHRP
(National Earthquake Hazards Reduction Program) Recommended Provisions for Seismic
Regulations for New Buildings, and it is one of a series of reports produced to increase
awareness of seismic risk and to disseminate information on up-to-date seismic design and
construction practices. It is designed to provide interested individuals across the nation with
information that will assist them in assessing the seismic risk to their buildings and their
community and in determining what might be done to mitigate that risk - whether on an
individual basis or through community building regulatory action.


This community handbook reflects very generous contributions of time and expertise on the
part of many individuals. FEMA compliments the participants in the BSSC program and
gratefully acknowledges their efforts.


Federal Emergency Management Agency
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INTRODUCTION


... witliout a momenta warning, a Julterranean roar wa3 heard, Lui/lJng


.lool from garret to celtar, the /earlut noije3 growing fouaer and fouler,


Luilding . 3wayinq to and ro fdile tree.4 in a storm, and then came the cra.34 of


tunMd1ng howjei, and' simntwaneou min"tiny wit tlwe notes of Iwrror, came


the Ahriehi and waitingi of /rightened women anal chidlren.I


- newipaper report, Chartfeton, South Carolina, Septemker 1, 1886


THE SCIENCE OF EARTHQUAKES


Earthquakes have long been feared as one of nature's most terrifying phenomena. Early in


human history, the sudden shaking of the earth and the death and destruction that resulted
were seen as mysterious and uncontrollable. - < ..


Often, the upheaval of the ground was seen as an ca," , i,


act of retribution by a supernatural power. The \ a
Japanese, for example, believed that earthquakes
were caused by the stirring of a huge catfish -
Namazu - who lived in the ocean depths.
Nineteenth century Japanese prints show Namazu -AR -,Al


alternatively being attacked by irate citizens whose -_
homes he had destroyed or being wined and dined
by building contractors whom he had enriched.


The theory of plate tectonics proposed in 1969 has
removed the mystery by explaining the origin of
earthquakes and showing that they must be i z f
accepted as a natural environmental process, one
of the periodic adjustments that the earth makes in
its evolution. This scientific explanation, NAMAZU, THE GIANT CATF15H
however, has not lessened the terrifying nature of
the earthquake experience. Indeed, in some
respects, it has increased it for now, when we tend to expect to control nature's forces to a
degree inconceivable only a century or so ago, earthquakes continue to remind us that nature
still can strike without warning and, after only a few seconds, leave damage and casualties in
its wake. This uncertainty, lack of warning, and instant threat to life contributes to our
fundamental fear of earthquakes. Beyond the threat to life is the threat of the destruction of
public and private property. Jobs, services, and business revenues can disappear instantly and,
for many, homelessness can suddenly be very real.
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The aftermath of a great earthquake endures for years or even decades: six years after the
Loma Prieta earthquake centered in Santa Cruz County, California, the central retail area of
Santa Cruz is still only partially reconstructed and San Francisco traffic remains hampered by
freeways still being replaced and repaired.


Although earthquakes cannot be prevented, modern science and engineering provide tools that
can be used to reduce their effects. Science can now identify, with considerable accuracy,
where earthquakes are likely to occur and what forces they will generate while engineering
permits the design and construction of structures that will survive these forces.


Seismic safety, however, is a complex issue that involves life safety, community values, and a
relatively uncommon hazard. Since scientific seismic hazard information understandable to
those who are not scientists often is not available, a community's public officials, building
professionals, and citizenry may not even realize that a seismic hazard exists, let alone
understand the risk that it poses.


Several misconceptions contribute to this lack of appreciation for seismic risk in many U.S.
communities. Consider the following true or false questions to determine your level of
earthquake awareness:


* Since most Americans have not experienced a large, damaging earthquake, it is unlikely
that they will during their lifetime.


FALSE! Earthquakes occur in "geologic time" which is far "slower" than that which we
usually use to judge whether something is of immediate concern to us. Records show that
some seismic zones in the United States experience moderate to major earthquakes about
every 50 to 70 years while other areas have "repeat" or 'recurrence" intervals of about 200
to 400 years. However, these probabilities or "odds" are simply best estimates, and one or
several earthquakes could occur in a much shorter-than-average period. The rule of
thumb cited by some seismic experts is: "The further you are from the last one, the closer
you are to the next one."


* Earthquakes occur only in a few places in the United States, primarily California and
Alaska.


FALSE! As indicated in the map on the next page, more than 40 of the 50 states as well as
many U.S. territories and possessions are at some risk from earthquakes. In fact, the
greatest U.S. earthquakes occurred not on the West Coast, but in the East and Midwest.


* Local building codes and regulations in areas of seismic risk generally include seismic
safety provisions.


FALSE! The building codes in many communities at risk from earthquakes include no
seismic provisions.
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Seismicity of the United States: 1899 - 1990 (from the U.S. Geological Survey National
Earthquake Information Center, prepared by Susan K. Goter).


* If a community's building regulations include seismic provisions, there will be no
damage to the buildings designed under those regulations.


FALSE! As with building codes in general, the principal purpose of seismic code
provisions is to put forth minimum standards to ensure public safety, health, and welfare
insofar as they are affected by building design. and construction. Because.of the many
variables concerning the nature, extent and frequency of earthquake forces, measures
essential to ensure total safety from earthquakes would be prohibitively expensive. Thus,
seismic code provisions usually reflect some degree of compromise. Seismic code
provisions generally are formulated to ensure that structures resist minor earthquakes
without damage, resist moderate earthquakes without structural damage but suffer some
nonstructural damage, and resist major earthquakes without collapse but with some
structural as well as nonstructural damage. This approach is based on the study of many
earthquakes where it has been shown that structural collapse is the overwhelming cause of
life loss and serious injury. It is important to understand, however, that damage may
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occur in even a very well designed building if it is subjected to the effects of a violent or
severe earthquake.


U Requiring seismic design and construction for new buildings will not really lessen a
community's risk because of all the existing buildings that were not built to resist
earthquakes.


FALSE! With respect to the seismic hazard, there is no doubt that those buildings not
designed to resist earthquakes are at some risk. In areas where earthquakes occur often
and seismic design for new buildings has been required for many years (for example, in
California), efforts to rehabilitate existing buildings to resist earthquakes are being given
considerable attention even though they are expensive. In the eastern and central states,
however, where seismic requirements for new buildings have been the exception rather
than the rule, it is most reasonable to start by protecting new construction. After
addressing new construction, a community should at least evaluate its existing building
inventory to determine whether certain important facilities that are expected to remain in
service for a long period of time (for example, schools and hospitals) should be
rehabilitated to resist earthquakes.


No matter how well or how poorly you scored on this quiz, once you and other concerned
individuals in your community seriously consider the social, economic, and legal implications
of the earthquake risk to buildings and to those who occupy them, you will actively support ef-
forts to improve the seismic resistance of these facilities.


NEED FOR LOCAL SEISMIC HAZARD ASSESSMENT


Those responsible for or concerned about a community's buildings first need to research the
local seismic situation to determine the community's seismic hazard. Once this is done, an
individual or a community as a whole will have a rational basis for deciding how much
seismic risk to accept and the degree to which the risk should be lessened. The adoption of
building code regulations based on up-to-date seismic safety design provisions like the NEHRP
Recommended Provisions for Seismic Regulations for New Buildings is generally considered to
be one significant way of lessening the risk to life by requiring that new buildings be designed
and constructed in a manner that will prevent their structural collapse during an earthquake.


IMPLICATIONS OF SEISMIC DESIGN


The use of seismic design provisions can affect a building owner or a community in various
ways and to varying degrees. Among the major factors to be considered are the following:


• Buildings designed and constructed in accordance with up-to-date seismic provisions can
be expected to reduce life loss, injuries, and property damage when an earthquake
occurs. For an individual building owner, this should reduce the cost of repairs and
minimize the amount of time that the building cannot be used. For a community, this
should reduce the costs of emergency response and recovery, keep essential facilities
operational, and lower the cost of replacing public buildings.


M The possibility of costly litigation concerning liability for earthquake effects most likely
would be reduced for all those involved in the building process.
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* Requiring seismic design and construction of new buildings may increase costs but far less
than many people think. From a community's perspective, these increased costs could
result in a reduced supply of housing and of industrial and commercial facilities, reduced
availability of housing or other facilities to a particular income segment of the market,
and/or a loss of business development (and the accompanying jobs and tax revenues) to
neighboring jurisdictions that do not enforce seismic regulations.


The degree to which these effects will be felt depends on several factors including the nature of
the seismic hazard, the degree of seismic risk that a building owner or a community deems to
be acceptable, and the extent to which something has already been done to mitigate the risk.
A variety of community members with different roles and varying interests will play a part in
assessing the significance of these effects and the decision each makes will reflect his or her
view of what is important.


CONTENTS OF THIS BOOK


The remainder of this book is structured to provide both concerned individuals and community
decision-makers with information they can use in assessing their situation and in making more
informed and reasoned decisions. It is intended for a broad audience composed of both those
who have little specific knowledge about building regulation, seismic phenomena, design, and
engineering and for those who are somewhat familiar with these concepts. Specifically, the
remainder of this book provides information on:


* Who and what is at risk in Chapter 2,


* What earthquakes do to buildings in Chapter 3,


* Seismic codes and the importance of the NEHRP Recommended Provisions in Chapter 4,


* How to stimulate community action in Chapter 5, and


* Some factors to be considered in deciding whether and how to take action to mitigate the
risk from earthquakes in Chapter 6.


Appendices provide readers with additional helpful information:


* Appendix A defines terms and concepts frequently used in discussions of seismicity and
seismic design and construction;


* Appendix B explains the U.S. building regulatory system;


* Appendix C explains the nature of earthquake ground motion and how buildings can be
designed and constructed to resist earthquakes;


* Appendix D presents an overview of U.S. seismicity; and


* Appendix E lists organizations, publications, and electronic resources that offer more
specific information and assistance.


Readers not deeply involved with the building process are encouraged to read Chapters 2
through 6 and then to pursue those topics covered in the appendices that are of special interest
to them. Although Appendix C presents information that is relatively technical, the
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nontechnical reader is urged to at least scan this appendix since it features a number of
illustrations that may help to clarify important aspects of earthquake effects on buildings and
the importance of seismic design.
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a;] Is MY COMMU NITY AT RISK?


7vecent nwjor eartg4uaaheA . . . atteit to the need' or con~iiderinv jucs natuard


hazardJ, their po_4_4i11t/ of occurrence and their conleluenceA. 1/ecauje our


expand'in population ii concentrated in large n'wtropolitan centeri with a


prolt/eration of man-nmaLe .tructurej and' facitie3, the numler o lincidLent and'


extent o/ tlhe conAecauence3 . . . from juck dLiajteri can Le expected to increa.e in


the yeearA aeadl. iWen inn geographicat areaj where jeis4mic ri4 Li- aiassumed to


Le tow, a3 in the eastern United States, conjecjuenceJ of a potimte tarfe


earthcuake are 3erious and require careut conjideratio.


- Y1. M. Ywe wmarh and W AJ JUat/, t/niveritfy of0 itnoi


WHO IS AT RISK?


A severe earthquake is one of nature's most terrifying and devastating events, and collapsing struc-
tures and falling debris do most of the killing. The Loma Prieta and Northridge earthquakes in
California in 1 989 and 1 994, respectively, and the Kobe earthquake in Japan in 1 995 showed the
nation just how horrifying an earthquake is while also illustrating that modern buildings, designed
and constructed under up-to-date seismic regulations, will perform well. Such regulations,
however, have not been adopted in many areas of high to moderate seismic risk in the United
States.


Many people assume that earthquakes are primarily confined to the West Coast when, in fact, more
than 70 million Americans in 44 states are at some risk from earthquakes (see Appendix D for an
overview of U.S. seismicity). Indeed, three of the most severe U.S. earthquakes occurred, not on
the West Coast, but in the East and Midwest: in Charleston, South Carolina, in 1 886; at Cape


Anne, Massachusetts, in 1755; and in New Madrid, Missouri, in 1811-12. The New Madrid event
involved a series of three major shocks that affected a 2 million square mile area, which is equal to
about two thirds of the total area of the continental United States excluding Alaska. The Charleston
earthquake also had a "felt" area of 2 million square miles.


Unfortunately, scientists cannot now predict precisely when and where a damaging earthquake will
occur or anticipate accurately the range of damaging effects. This lack of detailed knowledge leads
some people to believe the risk is minimal. This is especially true in areas east of the Sierra
Mountains. Nevertheless, the forces that caused major shakes in the past in the eastern and central
states have not dissipated, and seismic specialists expect damaging earthquakes to occur again in
these areas even though they cannot predict exactly when or precisely where they will happen. In
this respect, it should be noted that an earthquake of a given size or magnitude will affect a much
larger area in the eastern and central states than it will on the West Coast because the ground in the
eastern and central portions of the country transmits certain earthquake waves much farther.
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WHAT IS AT RISK?


Of most serious concern is the high concentration of population and structures in areas that were
only sparsely populated at the time of the last major quake. If the earthquakes that occurred in the
New Madrid area in 1 811 -1 2 were to occur again today, they would affect 2,400,000 people and
24 sizeable cities located in 7 states (Missouri, Arkansas, Mississippi, Tennessee, Kentucky,
Indiana, and Illinois) and would fall within the responsibilities of 4 separate federal regions. Such
an earthquake event would significantly disrupt major commercial distribution networks, oil and
gas pipelines, and interstate commerce and would cause thousands of casualties and leave many
more homeless. Further, the several major tremors that occurred in the 1 811-1 2 event were
followed by two years of aftershocks that were sizeable tremors in their own right. Even moderate
earthquakes can do significant damage, and Chapter 3 presents photographs of typical damage
from a number of such earthquakes.


Between 1900 and 1 986, about 3,500 lives were lost as a result of earthquakes in the United States
and property damage amounted to approximately $5 billion (in 1 979 dollars). Since 1 987,
however, earthquake-related property damage has more than exceeded that amount. The 1987
Whittier Narrows earthquake in the Los Angeles area caused three deaths and over $350 million in
property damage, the 1 989 Loma Prieta earthquake in the San Francisco Bay area caused 62 deaths
and over $5 billion in property damage, and the 1 994 Northridge earthquake in the Los
Angeles/San Fernando area caused 57 deaths and over $20 billion in losses (if the Northridge
earthquake had occurred a few hours later on a normal workday instead of a public holiday, the
death toll could easily have run into the thousands).


WHAT SHOULD BE DONE?


Many variables contribute to seismic activity. The nature of the hazard varies considerably
throughout the United States and so do the risk and the vulnerability of different communities.
Thus, it is very important that the nature of the hazard in a specific community be understood.
One cannot simply adopt the ordinance, program, or approach of a community in one seismic area
and expect that it will be technically appropriate or useful in a different community in another
seismic area. What works in a medium-size community in California, for example, is unlikely to
work in a small town in Missouri.


Communities throughout the United States therefore need to assess their seismic situation and take
into account the amount of development that has occurred and the highly populated areas that now
exist in areas at risk from moderate and major earthquakes. It is especially important that cities east
of the Sierra Mountains give more attention to these issues so that they can adequately assess the
need for seismic-resistant construction techniques for their buildings and other essential structures.


INFORMATION SOURCES


To obtain the information needed to define your community's seismic situation, contact:


E Geologists, geophysicists, and seismologists at your local academic institutions;


U Your state's geologist;


* Regional offices of the Federal Emergency Management Agency (FEMA) and U.S. Geological
Survey (USGS) and the Internet resources offered by these agencies; and


• National and regional earthquake information organizations.
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The names and addresses of many sources of information are listed in Appendix E as are


publications that will provide additional information. Information from FEMA is available on the
Internet at http://www.fema.gov. For the USGS, go to http://geology.usgs.gov. Other electronic
resources on earthquakes also are available on the Internet and many are listed in Appendix E.


A general discussion of seismic phenomena is included in Appendix C of this handbook and an
overview of U.S. seismicity appears as Appendix D.
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- ~WHAT HAPPENS TO STRUCTURES
IWHEN THE GROUND MOVES?


. tie roac wauJ 3waving from Jice to JiL . . there wa. great,


dramatic jAde to jude movement. There wa, agio up and down movement.


Se car feft l4e it waji Luoncing up and' cown, Li the jicle to Jide


movement wa. greater than the up and clown movement. ...


- report V jaurvivor of the (Cpre.s Jreeway co4 apJe,_ oma Prieta eartlcuahe, 1989.


This book focuses on the risk posed by and to buildings in earthquakes and the steps that can
be taken through building regulation and voluntary design education to reduce this risk. First
and foremost is the risk to human life in houses, at offices, in schools, in shops and malls, at
places of recreation where thousands of people may gather to watch a sporting event or
concert, and elsewhere. Beyond the risk to life is the economic and social disruption caused
by an earthquake; even moderate earthquakes can result in the loss of many homes, jobs,
investments, and community resources.


While earthquakes cause damage and disruption to utilities such as water and power services,
these problems are relatively short-lived because utility companies encounter outages and
disruption on a normal basis and are equipped to deal with them. Earthquakes may cause
severe damage to transportation systems such as railroads and freeways, and collapsing bridges
and overpasses may cause injury and death - like that which occurred in the 1989 Loma Prieta
earthquake and the 1985 Northridge earthquake in California. These are special problems,
however, and need to be dealt with primarily by state transportation agencies. In essence,
improving the seismic resistance of buildings is seen as the key to reducing the earthquake
threat to the public at large and to the community.


Issues of health and safety in buildings typically are regulated by building codes written to
ensure that some minimal standards of design and construction are adhered to for potentially
dangerous aspects of buildings. These codes generally establish such things as maximum loads
so that floors of a building will not collapse because they are overloaded with people and
equipment and the minimum height of a balcony railing so people will not fall over it. These
regulations ensure a common minimum standard of safety and mean that building designers
work to meet common criteria and do not have to try and solve all the problems of building
design on their own every time a new building is planned.


In regions of the United States such as California and Alaska where earthquakes are frequent,
seismic codes have been developed and enforced by local communities for many decades, and
most existing buildings have been designed with earthquakes in mind. However, since the
"science" of earthquake-resistant building design is a relatively new field (the first seismic
codes were enforced in California only in 1927), buildings designed to earlier codes are not
now necessarily assumed to be safe, and work continues in these regions to, in some
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instances, strengthen and improve buildings designed to meet the provisions of the earlier
codes and to improve the codes.


In regions of the country where the seismic threat has not been accompanied by the continual
occurrence of earthquakes the story of different. There may be large inventories of buildings at
risk that were designed with no consideration of the seismic problem, and new buildings may
still be constructed every year that add to this inventory. When the inevitable large or even
moderate earthquake occurs , these buildings may suffer devastating losses. For example,
earthquake experts cite the terrible damage to the city of Kobe in Japan where over 5,000
people lost their lives in the January 1995 earthquake. This region had been clearly earmarked
as an earthquake hazard area by the seismologists and earth scientists, but because a severe
earthquake had not affected the city for several hundred years, its buildings (although designed
to a seismic code) were vulnerable and its population and government emergency response
services were largely unprepared.


For communities where a significant earthquake has not occurred in the lifetime of its citizens,
the experience of an earthquake is hard to imagine and it is difficult to visualize what an
earthquake would do to familiar buildings and other structures. This chapter of Seismic
Considerations for Communities at Risk is intended to give readers some idea of the sort of
damage that earthquakes do to buildings. The photographs generally show the results of
California and Alaska earthquakes and, for the most part, show older buildings designed to
lower-than-present-day standards or, in the case of unreinforced masonry buildings, designed
prior to the adoption of seismic codes.


As noted earlier, in the less active seismic regions of the country, limited resources may permit
the seismic strengthening of only a few critical or valuable existing buildings, but such regions
quite likely have the advantage of time - that is, a crippling earthquake is less likely to occur
in the near future, thus giving communities in these regions the opportunity to at least ensure
that new buildings are designed to meet up-to-date seismic standards while ridding themselves
of the most hazardous existing buildings through the normal cycle of building decay, removal,
and replacement.


UNREINFORCED MASONRY BUILDINGS


Unreinforced masonry buildings have long been identified as performing very poorly in
earthquakes. Unreinforced masonry buildings typically have brick or block bearing walls and
wood-framed floors and roofs. The floors and roofs tend to pull away from the walls and
collapse; the upper portions of walls, particularly parapets, tend to fall and, depending on the
quality and age of the mortar, walls tend to disintegrate.


In California, the state requires that all cities develop an inventory of their unreinforced
masonry buildings and devise a plan for their demolition or improvement. In Los Angeles, an
ordinance was enforced in 1981 that required all owners of unreinforced masonry buildings to
demolish or strengthen them. By 1995, essentially all 8,000 buildings of this type had either
been demolished or strengthened. The 1994 Northridge earthquake showed a notable
improvement in the performance of these types of buildings compared to earlier earthquakes -
no one was killed and injuries were minimal. San Francisco and a number of other California
cities now have similar ordinances in effect.
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Typical damage to unrciniorcc.tl m a w i i r v  lxi i l t l ings on thc main rtrcct o f  Coalinga, California, 
after the 7 983 earthquakc (('hrfc Arno/ti, Ru~ ld ing  S y s t c m c  Devcloprncnt, Inc.). 


Typical upper wall failurcs afrcv I ~ P  7 387 c>artllquakc in Whilticr, California (Chris ArnoId, 
Building Sys terns Dcvc loprnrw I, in c . j .  
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Upper wall failure in San Francisco, California, after the 1989 Loma Pricta earth quakc; this
collapse killed six people in cars parked beneath the wall (Chris Arnold, lBuilding Systems
Development, Inc.).


REINFORCED CONCRETE BUILDINGS


Older reinforced concrete structures designed before the characteristics of the material were
fully understood have suffered severe damage in earthquakes. Unless heavily reinforced with
steel, concrete is a brittle material that tends to fail without warning. In foreign countries,
earthquakes have caused many total collapses but, in California and Alaska, total collapses
have been few. Irreparable damage, however, has been significant. Frame structures with few
structural walls suffer the most damage, and the problem is less acute for structures with many
concrete walls. Seismic codes in force since the 1 970s require special reinforcing that greatly
reduces the possibility of these brittle failures.


Precast concrete structures and the "tilt-up" type of reinforced concrete construction often used
for industrial and commercial buildings also have suffered badly in earthquakes. In these types
of structures, tile damage has been due primarily to inadequate connections between the
precast members or between the walls and roof.
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Olive View hospital was badly damaged in the 7977 earthquake in San Fernando, California, 
primarily because of a "soft story" condition - that is, i ts  lower two floors were much more 
flexible than the upper floors causing failure where the structure changed from flexible 
columns to stiff walls. 
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Staircase towers at Olivc View hospital collapred, rcndcrlng wacuation of patients much more 
difficult; two patients were killcd at ( h i 5  hospital bccau5r. f h ~ ~ r  lifc-support cystem failed, and 
one maintenance worker was killed by a falling canqiv.  
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The six-story Four Seasons apartment building in Anchorage, Alaska, before and after the 7 994 
earthquake. I t  was designed with pre-cast lift-slab floors (a form of construction no longer in 
use). The earthquake forces were resisted by two poured-in-place reinforced concrete towers. 
However, in the 7 964 Anchorage earthquake, both towers proved to have inadequate strength 
to resist the lateral forces; they fractured at the first floor and toppled over; when the slabs tore 
loose from the towers, the whole building collapsed. fortunately the building was s t i l l  under 
construction (though structurally complete) and was unoccupied. 
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This older medical office building suffered partial collapse at each end and the entire second 
floor collapsed as a result of the 7 994 earthquake in Northridge, California. The building was 
unoccupied due to the early morning hour at which the quake occurred (Chris Arnold, 
Building Systems Development, Inc.). 
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Development, Inc.). 


&- 


This office building lost i ts end wall in the 1994 Northridge earthquake; the end wall was 
nonstructural and inadequately attached to the building. The comparable wall at the other 
end of the building was damaged but did not detach (Chris Arnold, Building Systems 


This large commercial building, I rhich had tilt-up co Crete walls and a wood roof, 10s its end 
wall in the 7 994 Northridge earthquake. The wall was inadequately attached to the roof and 
movement of the heavy storage racks that now appear to support the roof may have helped to 
push the wall down (Chris Arnold, Building S y s t m s  Development, Inc.). 
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This steel franc. a n ( /  rc’rniorc (d rnrlwnry cornrncrc ral burlcl/ng suficrctl rl par l ra l  collapse in the 
7 994 Northrrdgc crlr1/7quakf>; i t  h d  to bc dcmolrshcd (Chrrr Arnold, I3orldrng Systems 
Development, Inc .). 
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This older San Francisco apartment house /7as a soft story because the garage floor is much 
weaker than the upper floors. I t  almost collapsed in the 7 983 Loma Prieta earthquake (Chris 
Arnold, Building Systems Development, Inc.). 


This apartment house had a soft f i rs t  story that completely disappeared during the 7994 
Northridge earthquake crushing a number of parked cars. This was a fairly new building, but 
the earthquake found the weak points of the seismic dcsign (Chris Arnold, Building Systems 
Development, Inc.). 
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Northridge earthquake damage to another new apartment house with a soft f i rs t  story created 
by ground floor parking (Chris Arnold, Building Systems Development, Inc.). 


'F 


The Northridge Meadows apartment house with a soft f i rs t  story. I t  collapsed in the 
Northridge earthquake and 7 6 people were killed (Earthquake Engineering Research Institute). 


22 Seismic Considerations for Communities at Risk 







A common example of damage to an older single-family residencc as a rcsult of the 7 983 
earthquake in Coalinga, California. The wood frame was too weak to support the heavy roof 
(Chris Arnold, Building Systems Development, Inc.). 


Typical damage to a single-family residence caused by inadequate bracing of the "cripple 
wall"- the short stud wall between the foundation and the f i r s t  floor. This type of failure 
causes costly damage but the problem can be solved easily by bracing thc walls wi th plywood 
(Chris Arno Id, Building S ys tems Development, Inc .). 
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NONSTRUCTURAL DAMAGE 


In a typical building the structural components (floor and roof structure, bearing walls, 
columns, beams, and foundations) account for only about 15 to 20 of the construction cost: 
the nonstructural architectural, mechanical and electrical components make up between 70 
and 85 percent of the building's replacement value. 


All these nonstructural components are subject to damage, either directly due to shaking or 
because of distortion due to movement of the structure. Building occupants are particularly 
vulnerable to nonstructural damage, and people outside have been injured and even killed by 
falling parapets and glass. Fires and explosions have been caused by damaged mechanical 
and electrical equipment. Moreover, nonstructural damage is very costly to repair, and can 
occur when there is little or no structural damage. It has been estimated that, in recent 
earthquakes, many buildings with no serious structural damage have suffered considerable 
nonstructural damage, sometimes totaling as much as 50 per cent of the building's 
replacement value. 


In addition, nonstructural damage causes operational disruption, and a building may be 
unusable for months while nonstructural damage i s  repaired. This may represent a crippling 
financial loss to the owners and employees. 


Fallen I/ght llxturcs In a school diter thc 1094 Northridgc cdrthquake (Gary McGavin). 
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Collapsed battery racks for emergcncy electrical supply. 


I ).mage to junior high school classroom in 7983 Coa//nga carfbquakc. /f the students had 
I X Y N  in the room, serious injuries might have occurred. 
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Damage to the furniture and contents ir ;  the upper floors of an open planned oiiicc aiter the 
7 984 Morgan Hil l, California, earthquake. There was no structural damage lo this building. 
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Earthquake damage to an elevator -- 


Exit corridor in Olive View Hospital after the 7 97 7 San Fernando earthquake. 
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Stairway blocked by falling wal l  and ceiling materials. 


Hallway blocked b y  fallen ceiling materials 
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t 
Parking canopy collap.scx/ on arnl)ulanccs at Olivo Vkw I losp i la l  as a rcsull o i  the 7 97 7 San 
Fernando earthquake. 
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fl CODES, STANDARDS, AND
THE NEHRP RECOMMENDED
PRO VISIONS


many memterJ t/the ]eiYn and conitruction indwiry, coLi


an] jtanclari can ke inttnic/atiny, compicated,} and vaitly


conlujing witl variation- tMoth among and within luricdiction.


- An~rchitect' !Ui]a to 12.itdiny (CoLd an] Stan Lrad,4 1991.


J9n realty, the cqua/ity o/ a Lfidliny ]epenas much more upon the


talent of the engineer, the architect, and the taijl1er than it loe


upon the code.


- 6 ameA (2ere an]Ilarejil SUhah, Yerra non Jirma, 1984


CODES, PROVISIONS, AND STANDARDS


A building code is a set of legal requirements intended to ensure that a building is so located,
designed, and constructed that, if it is subjected to natural or man-made destructive forces, it
will present no significant threat to the life, health, or welfare of its occupants or the general
public. In addition, a code is intended to ensure uniform minimum standards of health and
safety with reasonable economy and to obviate the need for expensive and difficult studies for
every building project, large or small.


In the absence of a code that covers earthquake resistance, seismic design would require
lengthy consultations with geologists, seismologists, and engineers every time a new building
was planned. As a result, buildings in the same general location probably would be designed
using different assumptions concerning earthquake forces and engineering design depending on
the opinions and knowledge of the people involved.


Seismic codes are based on knowledge derived from experience, laboratory testing, and
theoretical analysis. The NEHRP Recommended Provisions is a source document providing a
knowledge base that represents a consensus, both of seismic experts and affected members of
the building community, on the most up-to-date criteria for designing buildings against
earthquake effects. The full title of the current edition of the document is NEHRP
Recommended Provisions for Seismic Regulations for New Buildings, 1994 Edition: Part 1,
Provisions, and Part 2, Commentary; maps also are included (FEMA Publications 222A and
223A. (The two-part document and maps is referred to in this publication as the Provisions.)


Thus, the Provisions is not a code but can serve as the basis for a code or be incorporated into
an existing code. (How building codes are used to regulate design and construction in the
United States is explained in Appendix A.)
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Both codes and the Provisions may refer to standards. Standards present acceptable design
and construction criteria developed by those with expert knowledge, but they are not law
unless incorporated by reference within a code. Standards provide for levels of design,
manufacturing, and construction that often are embodied in codes. In addition, standards
often are voluntarily used by designers to specify the quality of materials and components of
construction.


Building codes do not explain how to design a building. Rather, they provide the minimum
criteria and standards to which a building must be designed and assume that the designer is a
professional who is knowledgeable about the nature of the seismic hazard in general and is
experienced in earthquake-resistant building design.


THE IMPORTANCE OF THE PROVISIONS


The goal of the Provisions is:


". . . to present criteria for the design and construction of new buildings
subject to earthquake ground motions in order to minimize the hazard to
life for all buildings, to increase the expected performance of higher
occupancy structures as compared to ordinary structures, and to improve
the capability of essential facilities to function after an earthquake. To this
end, the Provisions provides the minimum criteria considered prudent and
economically justified for the protection of life safety in buildings subject to
earthquakes at any location in the United States. The Provisions document
has been reviewed extensively and balloted by the building community
and, therefore, it is a proper source for the development of building codes
in areas of seismic exposure."


Even if it were technically possible to design for "zero risk," economic considerations would
prevent any such attempt as would requirements concerning building function and appearance.
Thus, the Provisions and seismic codes and standards reflect some degree of compromise.


The objective of the Provisions therefore is to present the minimum requirements to provide
reasonable and prudent life safety for building occupants. For most structures designed and
constructed according to the Provisions, it is expected that structural damage from even a
major earthquake would likely be repairable; however, this would depend upon a number of
factors including the type, materials, and details of construction used. For ground motions
larger than the design levels, the Provisions intend to reduce the likelihood of building
collapse; however, it is possible that a building would be damaged beyond repair.


Prediction of building performance in earthquakes is uncertain, and building owners and the
public are increasingly concerned about possible damage, particularly since it is now generally
acknowledged that adherence to seismic building codes cannot guarantee a damage-free
structure.


A building code, or set of guidelines such as the Provisions, cannot solve the whole problem of
building safety. The 1 994 Provisions discusses the uncertainty in a number of the quantities
that are used to determine the forces on the building and how the building will resist them.
For example, the estimate of the seismic hazard - the size of the earthquake - may be
overestimated or underestimated by as much as 1 00 percent, and the properties of the soil may
be off by as much as 40 percent up or down. In estimating the seismic forces, the properties of
materials may vary by 20 percent, the estimate of building weight may vary by 1 5 percent, and
the selected structural system's ability to resist seismic forces may vary by as much as 40
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percent. (These numbers represent the considered opinions of a number of experts in the
field). Given these uncertainties with respect to estimation of earthquake forces that may be
imposed on a building and the building's ability to resist them, the Provisions embodies some
"conservatism" - that is, a "factor of safety" is built into the equations and coefficients that are
used to establish the design criteria.


Beyond the estimation of forces and capacities in the Provisions, other factors affect the actual
performance of the building. The Provisions requirements must be correctly interpreted by the
building engineer, the materials must meet specifications, and materials and components -
particularly structural connections - must be correctly installed on the site. Inspection
procedures, whether by a community's regulatory agency or the owner's representatives, must
be properly implemented to ensure that the building is. constructed strictly according the plans
and specifications.


An objective - although not a guarantee - for buildings designed according to the Provisions is
that if the design ground motion (i.e., the level of shaking determined by procedures in the
Provisions against which the building is required to be designed) were to occur, structural
collapse of all or part of the building should not be expected. However, life-threatening
damage may be expected in 1 to 2 percent of the buildings with 1 percent of the occupants of
these damaged buildings possibly becoming casualties. If ground motion twice as strong as the
design motion were to occur, one might expect from 1 to 2 percent of the buildings to collapse
and, at three times the design motion, from 5 to 10 percent. The percentage of buildings with
life-threatening damage might rise to 10 and 50 percent, respectively.


These objectives reinforce the point that seismic codes are aimed at reducing the possibility of
life-threatening collapse but that some building damage may occur even in a well designed
building that is subjected to a severe earthquake.
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DECISIONS ECS NS!!!


TO REGULATE OR NOT TO REGULATE


It is not easy for a community to evaluate the probable effects of introducing into its building
regulatory process new or more stringent seismic design and construction requirements.


*w Communities like some in California that are used to experiencing small to moderate
seismic events are continually aware of the threat and already have taken some
protective measures. To those communities, any changes in their current regulations
likely would have to be justified by a soundly based cost-benefit analysis.


* Communities in seismic risk areas with no memorable seismic experience often have
little, if any, concern for regulating the seismic resistance of their buildings. Some
probably could never be convinced, short of an actual damaging earthquake, that any
change in the status quo, regardless of its potential advantages, would be worth the
effort.


i The conscientious community that falls somewhere between these two types will have
to keep in mind that bringing about change in local practices undoubtedly will have
differing effects on various segments of the community, some of which will generate
interest, and others, concern.


As noted in Chapter 4, a building code is intended to ensure that a building or facility is so
located, designed, and constructed that, if it is subjected to natural or man-made destructive
forces, it will present no particular threat to the life, health, and welfare of its occupants or the
general public. In addition, a building code is intended to ensure uniform minimum standards
of health and safety with reasonable economy and to obviate the need for expensive and
difficult studies based on first principles for every building project, large or small.


The concerns about seismic code provisions most often voiced are described below.


DO SEISMIC DESIGN REQUIREMENTS REALLY WORK?


Although no specific quantitative information is available to determine the effectiveness of
seismic codes (for example, the number of lives actually saved and injuries prevented),
experience in recent earthquakes gives convincing proof that properly designing buildings to
meet a modern seismic code will dramatically reduce the impact of an earthquake.
Although the magnitude of the earthquake that occurred in 1933 in Long Beach, California,
was moderate (Richter magnitude 6.3), the damage to buildings was widespread. One of the


Decisions, Decisions!!! * 35







occupancies to suffer the worst were the public schools (see the photos on the following page).
Within seconds, an estimated 75 percent of the public school buildings were heavily damaged
and many collapsed. It was readily apparent to responsible public officials that a horrifying
number of students and teachers would have been killed and injured if the earthquake had
occurred during regular school hours.


This experience resulted in a prompt legislative response to ensure that future public school
buildings would be designed and constructed with sufficient earthquake resistance to protect
occupants from death or injury. The history of this legislation, and its effect on building
performance in subsequent earthquakes, provides some useful lessons for other areas that now
find themselves confronted by the realization of an earthquake threat.


The California legislation stimulated by the Long Beach earthquake, the Field Act, became
effective as an emergency measure one month after the earthquake. It applied only to the
design and construction of public school buildings used for elementary, secondary, or
community college purposes; private schools, the state college system, and the University of
California campuses were not involved. Thus, the act related to facilities at which attendance
was compulsory (with the exception of community colleges). The act's principal provisions
require that all construction plans be prepared by qualified persons (architects or structural
engineers) and that the designs be checked by an independent state agency, which was
identified as the Structural Safety Section of the Office of the State Architect. The plan
checking is financed by fees, based on the cost of construction, charged against school districts
submitting plans for approval.


The independent review generally is considered to be one of the most important parts of the
Field Act. The review has always been rigorously administered by experienced designers. It is
aimed at enforcing the state building code and identifying design errors and omissions and
conceptual errors of judgment that might result in inadequate earthquake resistance.


Another very important part of the Field Act requires construction to be continually inspected
by a qualified person approved by the designers and retained by the school board to see that
all of the design requirements are carried out. This inspector is independent of the contractor
or architect. All parties with assigned responsibilities, including the architect, consulting
engineer, inspector and contractor, must submit verified reports stating that the construction
complies with all requirements of the approved plans and specifications. The state also is
authorized and required to make any inspections of the buildings and construction judged
necessary to enforce the law.


The Field Act generally is regarded in California as having been immensely successful in
assuring reasonable compliance with acceptable levels of earthquake resistance. It should be
noted that the act was in effect during the enormous post-war expansion of population in
California and correspondingly massive public school building programs. Although the seismic
design review process resulted in an increase of some 2 to 3 months in plan processing and
undoubtedly increased the costs of both design and construction, no substantive criticism or
limitation has ever been directed at the program.


Since the Field Act was implemented, school buildings in California have been tested in a
number of earthquakes, and, to date, no students or teachers have been killed or injured in a
post-Field Act school building during an earthquake. The damaging Kern County earthquakes
of 1952 involved one earthquake of Richter magnitude 7.6 followed a month later by one of
magnitude 5.8. Of 40 schools constructed prior to the Field Act, 40 percent suffered severe
damage, 33 percent suffered moderate damage, 25 percent suffered slight damage, and 2
percent had no damage. Of the 18 schools constructed in accord with the Field Act, 61
percent had no damage, 33 percent suffered slight damage, and only 6 percent had moderate
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damage, The fact that some non-life-threatening damage was suffered by Field Act schools i s  
an indication that the requirements are not too restrictive. 


School damage after 
the 7933 earthquake 
in Long Beach. 


Decisions, Decisions!!! 37 







In December 1954, an earthquake of magnitude 6.6 occurred in the Eureka area north of San
Francisco. It caused considerable minor damage to non-Field Act schools and no damage to
post-Field Act schools. The San Fernando earthquake of 1971 (magnitude 6.6) caused shaking
over a wide area. No Field Act schools received any significant structural damage although
the shaking did cause some hazardous nonstructural damage to ceilings, ventilation diffusers,
and light fixtures; since the earthquake occurred at 6 a.m., there were no casualties as a result
of this damage. Pre-Field Act schools received extensive damage; many were closed and
subsequently demolished. Several other pre-Field Act schools had been strengthened prior to
the earthquake, and these performed well.


On May 2, 1983, an earthquake of magnitude 6.7 occurred in the area of Coalinga, California.
Public school buildings constructed under the provisions of the Field Act performed quite well
while some schools that were not constructed under the provisions of the act partially
collapsed or were heavily damaged.


The Coalinga junior high school includes several buildings that had been constructed prior to
the enactment of the Field Act, Both end spans of the roof framing of a gymnasium, which had
been constructed in 1928 and converted to maintenance use after an examination declared it
to be unsafe, collapsed to the floor. The building subsequently was demolished. In contrast,
at West Hills College in Coalinga, the gymnasium with a 96 feet span designed under Field Act
provisions suffered only minor damage and remained safe. Immediately after the earthquake,
the building was used as a disaster center, which illustrates the value of safe school buildings
to post-earthquake relief efforts.


In the 1987 Whittier Narrows earthquake, damage to schools in Los Angeles was minimal and
limited to nonstructural components and contents. A recent serious test of school buildings
was the 1989 Loma Prieta earthquake, a magnitude 7.1 event that affected the entire San
Francisco Bay area. A survey of 1,544 public schools in the impacted area showed an
estimated $81 million in damage. Only three schools--one in San Francisco, one in
Watsonville, and one in Los Gatos--sustained severe damage. Many public school buildings
were used as evacuation shelters for the earthquake victims.


The Loma Prieta school buildings in Los Gatos, close to the epicenter of the 1989 earthquake,
were constructed in the 1 950s and 1 960s over hidden branches of the San Andreas fault
system. At that time, there was no legislative mandate for studies of geologic hazards at school
sites. Several years ago, however, it became apparent that these buildings were sited over
potentially active fault traces and, since then, the school system and the state have attempted
to purchase a new and safer site. In the Loma Prieta earthquake, one classroom wing heaved
upward and the other wing suffered large cracks in the walls and sidewalks.


Estimates of loss to the San Francisco school district as a result of the Loma Prieta earthquake
exceed $45 million, a third involving the district's central administration buildings, which are
not subject to the same seismic standards as school buildings. Only one San Francisco school
suffered severe structural damage. This building, originally a warehouse, was purchased by
the district in the 1 950s and converted into a high school. Three other schools reported
substantial damage (a gymnasium, a high school auditorium, and one elementary school that
lost a lot of bricks). The remainder of the costs resulted from minor cosmetic damage at many
facilities. Oakland's 92 schools fared better with only about $1.5 million in damage.


San Francisco's Winfield Scott School, in the heart of the Marina area, showed the
effectiveness of school strengthening. The school was built in 1930 and strengthened in the
1 970s. It suffered only minor cracks in the plaster and some damage to the playground even
though it is located in the center of what was a severely damaged area. Its losses were
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estimated at less than $100,000 and it played an important role in sheltering Marina residents
displaced from their dwellings.


In the 1994 earthquake in Northridge, California, no public school building suffered even
partial collapse. Further, no structural elements such as beams or columns failed and fell to
the floor. Spalling and cracking of concrete occurred in a number of places in several
structures; however, all structural damage of this sort could be repaired and the buildings
restored to their previous earthquake-resistant capacity. The Superintendent of Schools for the
Los Angeles School District stated in testimony to the state Seismic Safety Commission: "I
believe in the Field Act. I think that if we had not had the Field Act, it would have been a
complete catastrophe."


Thus, the structural performance of schools in the Northridge earthquake was good; however,
considerable nonstructural damage resulted and, had the earthquake not occurred in the early
morning hours when school was not in session, many casualties could have resulted. The
extent to which students followed their "duck, cover, and hold" training would have had a
great bearing on the incidence of injuries. Because the area affected by the Northridge
earthquake contains only a few schools constructed since the mid-1 970s when nonstructural
components began to be increasingly covered by the state's regulations, this earthquake did not
provide a comprehensive test of the adequacy of current procedures.


To date, the intention of the Field Act appears to have been met. However, the ultimate test -
a great earthquake comparable to the 1906 San Francisco earthquake of magnitude 8.3
occurring while schools are in session - has not yet been encountered. Officials in California
are confident that decades of application of the Field Act should greatly reduce the damage
and casualties resulting from such an event.


DOES SEISMIC DESIGN AND CONSTRUCTION COST A LOT?


Although the main purpose of seismic design is to save lives and prevent injuries, the decision
to design against earthquakes and to establish seismic design standards often is based on
economic considerations: By how much can we afford to reduce the risk of damage to our
building? Because modern facilities are very expensive to build and operate, the economics of
seismic design are particularly critical.


It is widely believed that seismic resistant design and construction are extremely costly.
Although it is generally true that some increase in design and construction costs is involved,
available data indicate that it is not nearly so great as is sometimes argued. In fact, earthquake
resistance need not be expensive, and seismic safety provisions, when incorporated in a sound
design from the very beginning of the planning effort by a competent team, actually usually
amount to only about 1.5 percent of the cost of construction.


An analysis of the information supplied by those conducting trial designs as a part of the BSSC
program resulting in the first edition (1985) NEHRP Recommended Provisions indicates that
the design and construction costs associated with the seismic upgrade of the structural
components of a building will increase the total cost of a building an average of less than 2
percent. Although the data used in this analysis were somewhat limited because only some of
the trial designers were required to include the costs associated with nonstructural building
components, which in many cases could add considerably to the total cost of a building when
designed and constructed in accordance with the NEHRP Recommended Provisions, the
analysis itself is one of a kind and, hence, tentative though conclusions based on it may be,
they are at least based on real data and statistical analysis rather than on "intuition."
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In general, the added cost of seismic design will be in increased design and analysis fees,
additional materials (steel reinforcement, anchorages, seismic joints, etc.), and additional
elements (bracing, columns, beams, etc.). The major factors influencing the increased costs of
seismic design to comply with a code reflecting the NEHRP Recommended Provisions are:


* The complexity of the building form and structural framing system - It is much more
economical to provide seismic resistance in a building with a simple form and framing.


* The overall cost of the structural system in relation to the total cost of the building - For
a typical building, the structural system usually represents between 10 and 15 percent
of the building cost.


* The stage of design at which increased seismic resistance is considered - The cost of
seismic design can be greatly inflated if no attention is given to it until after the
configuration of the building, the structural framing plan, and the materials of
construction have been selected.


In the best case (a simple building with short spans where earthquake requirements are
introduced at a very early stage of project planning), the increased cost for seismic design
should be in the range of 1 to 4 percent of the structural system or between 1.5 and
considerably less than 1 percent of the building cost. In the worst case (a complex, irregular
building with long spans where earthquake requirements are considered only after the major
design features are frozen), the increase can be considerably more - perhaps as large as 25
percent of the structural cost or up to almost 5 percent of the building cost. In addition,
because of the importance of utilities and other nonstructural elements, an additional cost must
be estimated for ensuring their protection, but this should not exceed 0.5 percent of
construction cost.


Thus, the average increase in cost of buildings conforming to a code reflecting the NEHRP
Recommended Provisions should be less than 1.5 percent of the construction cost of the
building, which, of course, is only a part of the total project costs. The actual construction
cost of an elementary school, for example, is only about 50 percent of the total project cost,
which also includes technical expenses, administrative expenses, land cost, and site
development. The cost of equipping a modern building further reduces the impact of a small
increase in construction cost. And, because of the high level of wages and salaries, the capital
cost of construction represents only a small percentage of yearly operating costs.


These costs also can be considered to be a kind of insurance against the failure of individual
elements and pieces of equipment in the building. When looked at in this way, such
expenditures take on a new perspective. For instance, the difference between disruption of
electricity in a building and severe damage to or destruction of a $50,000 emergency power
generator or electrical transformer may lie in an additional $250 for seismic snubbers or
restraints. The cost implications of damage to expensive equipment are great in terms of both
direct repair or replacement costs and indirect costs resulting from the effect of unusable
equipment on building operations.


It is illustrative to examine the increased costs and benefits of seismic design in terms of the
rate of return to the building owner (whether an individual or a community) and the public on
the increased investment in the building over a 25-year period. This assumes that a damaging
earthquake will occur before the end of the 25 years, which is a reasonable probability in
many areas.


Consider an elementary school for example. If two alternatives - with and without seismic
design - are compared, the rate of return on the extra investment can be determined. This rate
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of return is the initial rate that the investment would have to be earning if, after 25 years, the
community wanted to use the investment to pay for earthquake damage to the school, repairs
that would need to be paid for in future inflated dollars.


For the purposes of this example, consider a 50,000 square foot elementary school building
with a construction cost of $60.00 per square foot with 25 percent of the cost attributable to
the structural and foundation systems, 21 percent to the mechanical and plumbing systems, 13
percent to the electrical system, 33 percent to the architectural systems, and 8 percent to fixed
equipment. The cost of seismic design is estimated to be 5 percent of the cost of the structural
system or 1 percent of total building construction. (Remember that construction cost represents
only a portion of total project cost which also includes design, land acquisition, and site
development costs.)


The assumptions for this example are as follows:


* The school costs $3,000,000 to construct without seismic design and $3,037,500 to
construct with seismic design.


* At the end of 25 years (with a 4 percent inflation rate), the school without seismic
design will be worth $7,998,000 and the school with seismic design will be worth
$8,097,975.


* In future dollars, the earthquake damage to the school without seismic design will be
$1,199,700 (damage to 15 percent of the structure, 15 percent of mechanical/electrical
systems, and 1 5 percent to the architectural components) and to the school with
seismic design will be $267,933 (damage to 5 percent of the mechanical/electrical
systems and architectural components).


* The extra finance charges for the $37,500 investment for seismic design will be
$125,344 in future dollars (25 year loan at 8 percent).


Thus, the total future extra costs of the school without seismic design would be $906,398 (a
negative $99,975 difference in building worth, a negative $931,767 difference in damage
repairs, and a positive $1 25,344 for the principal and finance charges for the seismic
investment) and a 1 3 percent investment would be needed to receive a similar return on the
original seismic design investment. In another words, the school board would have had to
invest $37,500 (the original cost of seismic design) at 1 3 percent per year for 25 years to be
able to pay for school repairs. In essence, then, seismic design for the school represents both
increased life safety of the community's children and a sound investment economically.


If the earthquake damage was severe, the financial loss would affect not only the educational
facility and the community as a whole but also the staff and other businesses and professionals
who provide goods and services to the school. Earthquake damage therefore will have a very
broad effect on community business activities.


Although economic analyses of new construction requirements can be useful in decision-
making, their results do not, and should not, necessarily control the decision-making in this
area since what is at risk are the people who live, work, and play in a community's buildings.
Indeed, the goal of building code requirements is life safety; consequently, trade-offs between
construction costs and protection of life must be made concerning seismic resistance just as
they are concerning other aspects of design that affect life safety.
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WHAT ABOUT RESPONSIBILITY AND LIABILITY?


Questions of responsibility and liability are very real ones even if there are no clear cut
answers.


Structural engineers participating in the BSSC program have expressed considerable concern
about professional responsibility. Several have voiced strong opinions about their professional
responsibility to advise a client about the need for seismic-resistant design even though the
local building code does not require it.


Use of the NEHRP Recommended Provisions in upgrading a code that includes no seismic
considerations will require many design practice changes. During the early phases of the BSSC
trial design effort, concern was expressed about the lack of seismic design knowledge and
experience of some of the engineers employed by contractors selected to design the
hypothetical buildings. This proved to be something of a "red herring," however, in that
knowledge and familiarity obviously increase with each design performed. Further, both the
BSSC and other technical groups (including the national model code groups whose seismic
requirements are based on the Provisions) have been and continue to offer courses on
application of the Provisions requirements.


In addition, although they cannot yet be quantified, liability risks should be considered by all
those responsible for buildings. Few data are available that reflect the magnitude of the risks
that building decision-makers face in terms of liability for casualties incurred in their buildings
during an earthquake, but this will almost certainly be decided by the courts eventually. As
soon as the earthquake threat is identified and means of reducing its effect are documented, it
can no longer be considered an "act of God" and the owner who makes no reasonable
provision for seismic design will be in a very tenuous legal situation when an earthquake
occurs. In fact, it was suggested by one municipal code administrator participating in tihe
BSSC program that the best instructional manual regarding responsibility for building safety
would be the proceedings from a local court case.


Further, it has been determined in California, for example, that school board members are
individually liable for the occupants of a school building if the building has been found to be
unsafe and proper steps have not been taken to correct the deficiencies or close the building.
Needless to say, when the school boards in California became aware of this liability, they
pursued every means necessary to correct unsafe buildings. Many school boards in the West
also are exploring more stringent seismic regulations based on the expected liability that they
will incur as a result of the earthquake performance of their school buildings.


Liability for earthquake losses also may have a considerable impact on designers. After the
1985 earthquake in Mexico City, for example, a Mexico resident sought justice in the case of
the loss of his family in an apartment building that collapsed as a result of the earthquake. His
claims were based on an investigation of the design, materials, and construction of the
building, and, as a result, the Mexican federal courts issued arrest warrants for the designers of
the building. This case is reported to be the first to be brought against individuals as being
responsible for deaths and injuries during an earthquake, but it is unrealistic to expect it to be
the last.
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POTENTIAL JURISDICTIONAL PROBLEMS


An increase in the costs of a new building caused by requiring improved earthquake protection
could result in:


* Less new construction and, as a consequence, a reduced supply of housing (especially for
the low-income housing market) and commercial and industrial facilities.


* Fewer amenities in what is being built.


* Businesses deciding to locate in adjacent or nearby jurisdictions where they can build or
rent more cheaply.


In the last instance, missing out on potential new businesses and the relocation of existing
businesses would affect the job market and revenue situation. Questions concerning these
matters can be expected to arise in any community surrounded by jurisdictions with less
stringent building regulations, and they will be especially troublesome in those communities
located in a large seismic zone that includes many other communities and perhaps two or
more states. Concern about being the "first" and, for a while, the only community in an area to
require seismic-resistant construction is very real and responding to it is not easy.


One way to reduce potential jurisdictional competition and a community's initial isolation as it
initiates seismic safety efforts is to attempt to gain intergovernmental cooperation on a regional
basis. A number of organizations have been formed to pursue such an approach (see the
listing in Appendix E).


The importance of life safety must be emphasized, but in areas where earthquakes have not
occurred for a long time and general awareness of the earthquake threat is low, jobs and taxes
may well be viewed by many citizens to be of much more "immediate" concern. Nevertheless,
when an earthquake occurs, the impacts on all community systems (especially the adverse
social and economic impacts) and the duration of response and recovery can be reduced
considerably because of seismic-resistant structures. Communities that have not experienced a
natural disaster may be unaware of the traumas caused by such an event and of the long-term
hardships usually endured afterwards; dissemination of such information may be quite
persuasive.


Even though it is difficult to estimate the economic and social impacts of seismic safety, each


community must do so for itself as objectively as possible. Decision-makers must make sure
they understand the possible consequences of any increase in costs of new construction,
especially the impacts that could be felt by those members of the community who fall in the


lower income ranges. At the same time, they must bear in mind such things as a loss
expectancy study of the Memphis area that indicated that approximately 3,900 lives could be
lost if the area today experienced a seismic event similar to that of 1811-1 2 centered nearby at
New Madrid, Missouri.


The liability issue also should stimulate the building community to do what it can to protect
itself from litigation. One key way involves the adoption and enforcement of appropriate
seismic building codes. It is also apparent that many members of the building community
have a strong enough sense of professional responsibility to recognize the need for seismic
design and these individuals should be encouraged to communicate their knowledge and views
to their peers.


A number of other forces can affect the seismic safety decision-making process. For example,
in known seismic-risk areas, lenders are beginning to require seismic design and earthquake
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insurance as a condition for their financial support. Furthermore, many industrial and service
organizations (e.g., Monsanto in the St. Louis area, Federal Express in the Memphis area, and
Boeing in the Seattle area) are beginning to require seismic protection in their facilities. It is
becoming increasingly important to those businesses and organizations that rely on
sophisticated electronic and computer equipment to avoid operational interruptions and shut-
downs. To them, ensuring seismic resistance in their structures is a very small price to pay
given what they would lose from a major disruption of their operations. Also, some buildings
house priceless art or historic treasures that could never be replaced if the building collapsed;
indeed, protecting such treasures might stimulate a community to adopt even more stringent
seismic safety requirements that cover nonstructural as well as structural components.


Two recent Presidential executive orders imposing new directives on the federal government
may also have an effect on communities. With respect to new construction, Executive Order
12699 requires that new federally owned or assisted buildings be designed and constructed to
meet the requirements of either the latest edition of the NEHRP Recommended Provisions or
the immediately preceding edition. Executive Order 12941 directs federal agencies to evaluate
existing federally owned and leased buildings to identify buildings that are potentially
hazardous and to plan for the seismic rehabilitation of those so identified.


In short, there are many reasons for safeguarding a building, and these reasons continue to be
acted on whether or not a community has seismic-resistant construction standards and whether
or not those standards are enforced.


With respect to other potential effects, all of the possible, outcomes are not yet known. Seismic
resistant design and construction are obviously already occurring with few, if any, adverse im-
pacts in California where they are mandated by a statewide code as well as in areas without
seismic code requirements. Therefore, it is fair to assume that many of the changes resulting
from seismic resistant design and construction will be absorbed in time just as are other
changes resulting from new technology.


INFORMATION SOURCES


The regional earthquake consortia and national information centers identified in Appendix E
are valuable resources. Much can be learned from them concerning what is being done in var-
ious areas. The building community professional societies and the various materials organiza-
tions also listed in Appendix E can be sources of specific information useful to community
decision-makers.
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HOW CAN I MAKE-l MY COMMUNITY ACT?


Having read in this handbook about the seismic hazards and risks in various parts of the United
States, you are probably trying to decide where your community fits in. This chapter is
designed to help you determine the risk at your specific location and formulate an action plan
that will fill your local needs.


Building on the advice presented in earlier chapters, a series of steps are described here to help
you develop a practical and effective approach to reducing your community's exposure to
seismic hazards.


KNOW YOUR COMMUNITY'S RISK


To determine your community's seismic risk, you need to take into account:


* The nature of the earthquake hazard as determined by scientists,


* The extent to which; your community is aware of and informed about seismic hazards,


* The extent of education and mitigation efforts already made, and


• The degree of risk that your community will be willing to accept.


To help you define your community's seismic situation, consult such groups as:


* Geologists, geophysicists, and seismologists at local academic institutions or in private
practice,


* Your state's geologist,


* The regional offices of the Federal Emergency Management Agency and the
U.S. Geological Survey,


* The national earthquake information centers, and


* State and regional seismic safety organizations.


Once you determine that your community is at moderate to high risk from earthquakes and
related hazards like landslides, go on to the next step.
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BECOME FAMILIAR WITH YOUR LOCAL BUILDING REGULATIONS


Find out if your local building regulations provide for seismic protection. If they do, determine
what level of protection is provided and how that level was established. If your local building
code does not provide for seismic protection or if it does not provide adequately for such
protection, discuss your concerns with:


* Your local building officials and


* Knowledgeable individuals from the local chapters of professional societies and organiza-
tions and from local academic institutions.


During such discussions, identify the possible impacts on various segments of your community
of introducing new or more stringent seismic provisions into the regulations. Establish, insofar
as possible, who will benefit and, therefore, most likely favor improved code regulations and
who will be adversely affected and opposed. Try to determine if the concerns are real or
imaginary.


If by now you believe that your community is at risk but have found that, for one reason or
another, the responsible officials have not taken appropriate action, you will have to step up
efforts to increase awareness of the seismic risk in your community. Consider the information
in Appendix B, which explains how the building regulatory system works and describes how
code changes are made.


ORGANIZE, INFORM, EDUCATE


Even in some cities without seismic codes, some individuals, organizations, and companies
have already taken steps to increase seismic safety, and they may provide the core of a group
of actively interested persons. It also might be wise to link up with adjacent and nearby
jurisdictions to develop a network of communities (as well as counties and states if appropriate)
in a seismic zone to engage in cooperative, comprehensive seismic safety planning.


In the past few years, a number of state and regional seismic organizations have sprung up to
address the geophysical and other conditions that exist in the various seismic zones in the
United States. For example, the Central United States Earthquake Consortium (CUSEC) has
been organized to promote understanding of the Mississippi Valley seismic zone and to foster
seismic safety efforts in the 7 states and 24 major cities that are located in that zone. Other
state, regional, and national seismic organizations can provide you with contacts and scien-
tific, educational, and organizational advice.


Building community members and seismic safety proponents who have participated in the
BSSC program have emphasized that three groups must be made aware of seismic issues if an
effort to change a community's seismic safety policy is to be successful:


* Public officials,


* Building community professionals (engineers, architects, etc.), and


* The general public.


These three groups can be informed and educated through articles and reports, through
meetings and conferences, through video tapes and computer software, through direct and
indirect technical assistance, and in a variety of other ways. It is most important that you:
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* Develop a coordinated approach to informing and educating them and


E Provide information and education in a manner understandable to the specific group being
addressed.


E Develop information and education materials that are tailored to fill each group's specific
needs.


Public officials can be addressed through such organizations as the U.S. Conference of
Mayors, the National League of Cities, the International City Management Association, the Na-
tional Association of County Officials, and organizations of functional specialists such as city
planners, financial officials and community development specialists.


A good way to educate and inform building community professionals is to work through the
local chapters of building officials' organizations, the local chapters of professional associa-
tions or societies (e.g., the American Institute of Architects, the American Society of Civil En-
gineers, the Associated General Contractors of America, and the American Consulting En-
gineers Council), the local structural engineers association, and the various building product
organizations.


The general public can be approached through special-purpose seismic organizations, through
the local media, and through existing organizations such as public interest groups, voluntary
agencies, and other benevolent groups (e.g., PTAs and PTOs, civic clubs, fraternal organiz-
ations, the League of Women Voters, and scouting organizations).


If the general public and the various building professionals in your community become fully
aware of the seismic situation and conclude that the benefits to be derived from increased
protection through building regulation are worth the costs, they can and most likely will be
strong advocates when you proceed to the next step.


MOTIVATE LOCAL PUBLIC LEADERS


Local elected and appointed officials play an especially important role in seismic safety efforts.
Their attitude with respect to seismic hazard mitigation will be of critical importance in
achieving seismic safety objectives. It is therefore essential that the means of educating them
about seismic issues be well thought out and that they be approached at the right time.


A BSSC study of societal implications shed some light on the degree of interest in seismic safety
of elected and appointed officials. Seismic safety code regulations often are not an issue of
high priority for the chief elected and appointed officials and executives of any of the cities and
counties visited. The chief building department officials who participated appeared to reflect a
full array of positions from pro to con regarding the adoption of new or more stringent seismic
safety code requirements.


The general consensus is that a movement to promote improved seismic safety for new
buildings will be successful only if it has sufficient "grass roots" support to stimulate public
leaders to act. In fact, several seismic safety movements reflect such a "bottom up" approach,
and some seismic safety proponents have urged that public officials not even be approached
until a united front has been developed by other segments of the community including rese-
archers, academicians, engineers, architects, voluntary agencies, and public interest groups.
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INFORMATION SOURCES


In addition to the information sources described above, consult the list of publications in
Appendix E.
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Appendix A


WHAT DO THOSE
TECH NICAL TERMS MEAN?


MEASURES OF EARTHQUAKE MAGNITUDE
AND INTENSITY


Earthquakes commonly are "measured" by use of two different scales - the Richter magnitude scale
and the modified Mercalli intensity scale. As these two names indicate, one scale measures
magnitude while the other indicates the intensity of the earthquake motion at specific places
around the earthquake epicenter. Since both scales measure very different things, they cannot
really be related to one another or compared. However, since both are used, the concerned
individual should have a general understanding of both.


RICHTER MAGNITUDE


The Richter magnitude scale was developed by Charles F. Richter in 1935. It is defined as the
logarithm to the base of 1 0 of the maximum trace amplitude in millimeters as recorded on a
standard seismograph located 1 00 kilometers (or 62 miles) from the earthquake epicenter.


A Richter scale measurement is expressed in whole and decimal numbers and it can be used to
identify the magnitude of an earthquake and estimate how much energy was released. In this
context, it is important to remember that the Richter scale is logarithmic and, therefore, each unit
of increase on the scale reflects a 1 0 times increase in amplitude. This represents approximately a
32-fold increase in energy released. Thus, an earthquake of Richter magnitude 8.3 would have an
amplitude of 10,000 times that of an earthquake of Richter Magnitude 4.3 and would release
approximately 1,050,000 times more energy.


As originally developed by Richter, this magnitude scale applied to Southern California shallow
earthquakes located less than 375 miles from the recording instrument. Now, however, it is
commonly used to compare earthquakes worldwide and at distances much farther from the
recording instrument. Other magnitude scales have been developed that more accurately describe
the variety of earthquakes that may be encountered, and the Richter magnitude scale is now
recommended only for measuring earthquakes between about magnitudes 3 and 7. For the larger
earthquakes that are of particular concern for seismic design, the moment magnitude (M ) scale is
now used by the U.S. Geological Survey and others. Moment magnitude is a combination of the
rigidity of the rock times the area of faulting times the amount of slippage; this scale is based on
the forces that work at the fault rupture to produce the earthquake rather than the recorded
amplitude of seismic waves and is directly related to the energy released by the earthquake.


Moment magnitude, however, can be assigned only after considerable study of the geology and
size of the fault rupture, while the Richter magnitude is almost immediately available after the
shock. Thus, the Richter magnitude will continue to be a useful comparative index of earthquake
size, even though, because of its limitations, it does not give an accurate measure of the earth-
quake effects in terms of damage.
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Note that deep earthquakes more characteristic of the eastern United States are best compared by
measuring their P-waves, which are not affected by the depth of the source. This measurement is
referred to as body-wave magnitude (mb).


MODIFIED MERCALLI INTENSITY SCALE


As noted, use of Richter magnitude gives little indication of earthquake intensity and building
damage. The first scale created to do this was developed in the 1 880s by the Italian de Rossi and
the Swiss Forel. It was modified in 1 902 by the Italian Mercalli and later further modified a
number of times. A version of the Rossi-Forel scale generally is used in Europe while the modified
Mercalli intensity (MMI) scale is used in the United States.


The following excerpt from Bruce A. Bolt's 1 978 book, Earthquakes: A Primer (W. H. Freeman and
Company, San Francisco, California), describes modified Mercalli intensity values (1 956 version):


I. Not felt. Marginal and long period effects of large earthquakes.


II. Felt by persons at rest, on upper floors, or favorably placed.


Ill. Felt indoors. Hanging objects swing. Vibration like passing of light trucks. Duration
estimated. May not be recognized as an earthquake.


IV. Hanging objects swing. Vibration like passing of heavy trucks or sensation of a jolt like a
heavy ball striking the walls. Standing cars rock. Windows, dishes, doors rattle. Glasses
clink. Crockery clashes. In the upper range of IV, wooden walls and frames creak.


V. Felt outdoors; directions estimated. Sleepers wakened. Liquids disturbed, some spilled.
Small unstable objects displaced or upset. Doors swing, close, open. Shutters, pictures
move. Pendulum clocks stop, start, change rate.


VI. Felt by all. Many frightened and run outdoors. Persons walk unsteadily. Windows, dishes,
glassware broken. Knickknacks, books, etc., off shelves. Pictures off walls. Furniture
overturned. Weak plaster, Masonry D cracked. Small bells ring (church and school),
Trees, bushes shaken visibly or heard to rustle.


VII. Difficult to stand. Noticed by drivers. Hanging objects quiver. Furniture broken. Damage
to Masonry D, including cracks. Weak chimneys broken at roof line. Fall of plaster, loose
bricks, stones, tiles, cornices, also unbraced parapets, and architectural ornaments. Some
cracks in Masonry C. Waves on ponds, water turbid with mud. Small slides and caving in
along sand or gravel banks. Large bells ring. Concrete irrigation ditches damaged.


Vill. Steering of cars affected. Damage to masonry C; partial collapse. Some damage to
Masonry B; none to Masonry A. Fall of stucco and some masonry walls. Twisting, fall of
chimneys, factory stacks, monuments, towers, elevated tanks. Frame houses moved on
foundations if not bolted down; loose panel walls thrown out. Decayed piling broken off.
Branches broken from trees. Changes in flow or temperature of springs and wells. Cracks
in wet ground and on steep slopes.


IX. General panic. Masonry D destroyed; Masonry C heavily damaged, sometimes with
complete collapse; Masonry B seriously damaged. General damage to foundations. Frame
structures, if not bolted down, shifted off foundations. Frames racked. Serious damage to
reservoirs. Underground pipes broken. Conspicuous cracks in the ground. In alluviated
areas, sand and mud ejected, earthquake fountains and sand craters.


X. Most masonry and frame buildings destroyed with their foundations. Some well-built
wooden structures and bridges destroyed. Serous damage to dams, dikes, embankments.
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Large landslides. Water thrown on banks of canals, rivers, lakes, etc. Sand and mud shifted
horizontally on beaches and flat land. Rails bent slightly.


Xi. Rails bent greatly. Underground pipelines completely out of service.


XII. Damage nearly total. Large rock masses displaced. Lines of sight and level distorted.
Objects thrown in the air.


Note that the masonry definitions used are from C. F. Richter's 1 958 book, Elementary Seismology
(W. H. Freeman and Company, San Francisco, California), and are as follows: Masonry A - good
workmanship, mortar, and design; reinforced, especially laterally; bound together by using steel,
concrete etc; designed to resist lateral forces. Masonry B - good workmanship and mortar;
reinforced but not designed in detail to resist lateral forces. Masonry C - Ordinary workmanship
and mortar, no extreme weaknesses like failing to tie in at corners but not reinforced or designed
against horizontal forces. Masonry D - weak materials such as adobe, poor mortar, low standards
of workmanship; weak horizontally.


Unlike the Richter magnitude scale, whose values are set by instrumented readings, the Mercalli
scale is subjective and values are set by observers based on interpretation of the above indicators.
A problem with the Mercalli scale is that, due to its age, it has no references to modern structural
types of reinforced concrete, steel, etc. On the other hand, since older buildings are most prone to
damage, this limitation may not be too serious.


It should be noted that a given earthquake will have one Richter magnitude (once the various
seismological stations agree) but will have a number of Mercalli intensities depending on the
distance from the epicenter.


TERMINOLOGY


Acceleration - Rate of change of velocity with time.


Amplification - A relative increase in ground motion between one type of soil and another or
an increase in building response as a result of resonance.


Amplitude - Maximum deviation from mean of the center line of a wave.


Architectural Components - Components such as exterior cladding, ceilings, partitions, and
finishes.


Component (also Element) -- Part of an architectural, structural, electrical, or mechanical
system.


Configuration - The size, shape, and geometrical proportions of a building.


Connection - A method by which different materials or components are joined to each other.


Damage - Any physical destruction caused by earthquakes.


Deflection - The state of being turned aside from a straight line, generally used in the
horizontal sense; see also "Drift."
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Design Earthquake - In the Provisions, the earthquake that produces ground motions at the site
under consideration that has a 90 percent probability of not being exceeded in 50 years (or a
10 percent probability of being exceeded).


Design Ground Motion - See "Design Earthquake."


Diaphragm - A horizontal or nearly horizontal structural element designed to transmit lateral
forces to the vertical elements of the seismic force resisting system.


Drift - Vertical deflection of a building or structure caused by lateral forces; see also "Story
Drift."


Ductility - Property of some materials, such as steel, to distort when subjected to forces while
still retaining considerable strength.


Earthquake - A sudden motion or vibration in the earth caused by the abrupt release of energy
in the earth's lithosphere.


Effective Peak Acceleration and Effective Peak Velocity-Related Acceleration - Coefficients
shown on maps in the Provisions for determining prescribed seismic forces.


Elastic - Capable of recovering size and shape after deformation.


Epicenter - A point on the earth's surface that is directly above the focus of an earthquake.


Exceedance Probability - The probability that a specified level of ground motion or specified
social or economic consequences of earthquakes will be exceeded at a site or in a region
during a specified exposure time.


Exposure - The potential economic loss to all or certain subsets of the built environment as a
result of one or more earthquakes in an area; this term usually refers to the insured value of
structures carried by one or more insurers.


Fault - A fracture in the earth's crust accompanied by displacement of one side of the fracture
with respect to the other in a direction parallel to the fracture.


Focus - The location of a fault break where an earthquake originates; also termed "hypocen-
ter."


Force - Agency or influence that tries to deform an object or overcome its resistance to
motion.


Frame, Braced - Diagonal members connecting together components of a structural frame in
such a way as to resist lateral forces.


Frame System, Building - A structural system with an essentially complete space frame
providing support for vertical loads; seismic forces are resisted by shear walls or braced frames.


Frame System, Moment - A space frame in which members and joints are capable of resisting
lateral forces by bending as well as along the axis of the members; varying levels of resistance
are provided by ordinary, intermediate and special moment frames as defined in the Provisions
with special frames providing the most resistance.
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Frame, Space - A structural system composed of interconnected members, other than bearing
walls, that is capable of supporting vertical loads and that also may provide resistance to
seismic forces.


'1g"- The acceleration due to gravity or 32 feet per second per second.


Ground Failure - Physical changes to the ground surface produced by an earthquake such as
lateral spreading, landslides, or liquefaction.


Hypocenter - See "Focus."


Intensity - The apparent effect that an earthquake produces at a given location; in the United
States, intensity generally is measured by the modified Mercalli intensity (MMI) scale.


Irregular - Deviation of a building configuration from a simple symmetrical shape.


Joint - Location of connections between structural or nonstructural members and components.


Liquefaction - The conversion of a solid into a liquid by heat, pressure, or violent motion;
sometimes occurs to the ground in earthquakes.


Load, Dead - The gravity load created by the weight of all permanent structural and nonstruc-
tural building components such as walls, floors, roofs, and fixed service equipment.


Load, Live - Moving or movable external loading on a structure; it includes the weight of
people, furnishings, equipment, and other items not permanently attached to the structure.


Loss - Any adverse economic or social consequences caused by earthquakes.


Mass - A constant quantity or aggregate of matter; the inertia or sluggishness that an object,
when frictionlessly mounted, exhibits in response to any effort made to start it or stop it or to
change in any way its state of motion.


Mercalli Scale (or Index) - A measure of earthquake intensity named after Giuseppe Mercalli,
an Italian priest and geologist.


Partition - See "Wall, Nonbearing."


Period - The elapsed time (generally in seconds) of a single cycle of a vibratory motion or
oscillation; the inverse of frequency.


P-Wave - The primary or fastest waves traveling away from a fault rupture through the earth's
crust and consisting of a series of compressions and dilations of the ground material.


Recurrence Interval - See "Return Period."


Resonance - The amplification of a vibratory motion occurring when the period of an impulse
or periodic stimulus coincides with the period of the oscillating body.


Return Period - The time period in years in which the probability is 63 percent that an
earthquake of a certain magnitude will recur.


What Do Those Technical Terms Mean? U 55







Richter Magnitude (or Scale) - A logarithmic scale expressing the magnitude of a seismic
(earthquake) disturbance in terms of the maximum amplitude of the seismic waves at a
standard distance from their focus named after its creator, the American seismologist Charles
R. Richter.


Rigidity - Relative stiffness of a structure or element; in numerical terms, equal to the recipro-
cal of displacement caused by unit force.


Seismic - Of, subject to, or caused by an earthquake or an earth vibration.


Seismic Event - The abrupt release of energy in the earth's lithosphere causing an earth
vibration; an earthquake.


Seismic Forces - The actual forces created by earthquake motion; assumed forces prescribed in
the Provisions that are used in the seismic design of a building and its components.


Seismic Hazard - any physical phenomenon such as ground shaking or ground failure
associated with an earthquake that may produce adverse effects on the built environment and
human activities; also the probability of earthquakes of defined magnitude or intensity affecting
a given location.


Seismic Hazard Exposure Group - A classification assigned in the Provisions to a building
based on its occupancy and use.


Seismic Performance Category - A classification assigned in the Provisions based on its
Seismic Hazard Exposure Group and its seismic hazard.


Seismic Force Resisting System - The part of the structural system that is designed to provide
required resistance to prescribed seismic forces.


Seismic Risk - The probability that the social or economic consequences of an earthquake will


equal or exceed specified values at a site during a specified exposure time; in general, seismic
risk is vulnerability multiplied by the seismic hazard.


Seismic Waves - See "Waves, Seismic."


Seismic Zone - Generally, areas defined on a map within which seismic design requirements
are constant; in the Provisions, seismic zones are defined both by contour lines and county
boundaries.


Shear - A force that acts by attempting to cause the fibers or planes of an object to slide over


one another.


Shear Panel - See "Wall, Shear."


Shear Wall - See "Wall, Shear."


Speed - Rate of change of distance traveled with time irrespective of direction.


Stiffness - Resistance to deflection or drift of a structural component or system.


Story Drift - Vertical deflection of a single story of a building caused by lateral forces.


Strain - Deformation of a material per unit of the original dimension.
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Strength - The capability of a material or structural member to resist or withstand applied
forces.


Stress - Applied load per unit area or internal resistance within a material that opposes a
force's attempts to deform it.


S-Wave - Shear or secondary wave produced essentially by the shearing or tearing motions of
earthquakes at right angles to the direction of wave propagation.


System - An assembly of components or elements designed to perform a specific function such
as a structural system.


Torque - The action of force that tends to produce torsion; the product of a force and lever
arm as in the action of using a wrench to tighten a nut.


Torsion - The twisting of a structural member about its longitudinal axis.


Velocity - Rate of change of distance travelled with time in a given direction; in earthquakes,
it usually refers to seismic waves and is expressed in inches or centimeters per second.


Vulnerability - The degree of loss to a given element at risk, or set of such elements, resulting
from an earthquake of a given intensity or magnitude; expressed in a scale ranging from no
damage to total loss; a measure of the probability of damage to a structure or a number of
structures.


Wall, Bearing - An interior or exterior wall providing support for vertical loads.


Wall, Nonbearing - An interior or exterior wall that does not provide support for vertical loads
other than its own weight as permitted by the building code; see also "Partition.


Wall, Shear - A wall, bearing or nonbearing, designed to resist seismic forces acting in the
plane of the wall.


Wall System, Bearing - A structural system with bearing walls providing support for all or
major portions of the vertical loads; seismic resistance may be provided by shear walls or
braced frames.


Waves, Seismic - Vibrations in the form of waves created in the earth by an earthquake.


Weight - Name given to the mutual gravitational force between the earth and an object under
consideration; varies depending on location of the object at the surface of the earth.


GENERAL TERMS


The following excerpt from the National Research Council Report, Multiple Hazard Mitigation
(Washington, D.C.: National Academy Press, 1 983), defines'several other terms that sometimes
cause confusion in discussions of seismic safety:


The level of intensity or severity that is capable of causing damage depends upon the
vulnerability of the exposed community; vulnerability is generally a function of the way in
which structures are designed, built, and protected, and the vulnerability of a structure or
community to a particular natural event is a measure of the damage likely to be sustained
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should the event occur. The degree to which a community is prone to a particular natural
hazard depends on risk, exposure, and vulnerability. When a natural hazard occurrence
significantly exceeds the community's capacity to cope with it, or causes a large number
of deaths and injuries or significant economic loss, it is called a disaster.


Hazard management includes the full range of organized actions undertaken by public
and private organizations in anticipation of and in response to hazards. Hazard manage-
ment has two primary (but not completely distinct) components: emergency management,
typified by the police, fire, rescue, and welfare work carried on during a disaster; the
advance planning and training that are necessary if emergency operations are to be
carried out successfully; and the post-disaster recovery period in which damage is
repaired; and mitigation, which focuses on planning, engineering, design, economic
measures, education, and information dissemination, all carried out for the purpose of
reducing the long-term losses associated with a particular hazard or set of hazards in a
particular location."
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Appendix B


BUILDING REGULATION
IN THE UNITED STATES


INTRODUCTION


The regulation of building construction has been a matter of public concern from the beginning
of civilization. An early building code provision can be found in the Old Testament:


"When you build a new house you shall make a parapet for your roof that you
may not bring the guilt of blood upon your house if anyone fall from it."


This provision has remained relatively intact for 4000 years and is now (in less emotional
language) Section 1711 of the Uniform Building Code, which reads:


"All unenclosed floor and roof openings . . . and roof used for other than
service of the building shall be protected by a guard rail."


Building regulation reflects the fundamental duty of government to protect people and property
from harm within the concept of police power - the right of all states to protect the general
health, safety and welfare through appropriate legislation. In the United States, building
regulations generally are an expression of the police power of government, which the Constitu-
tion has reserved for the states.


Most states have delegated this function in whole or in part to their political subdivisions
(cities, counties, villages, towns, and other special districts). Therefore, the building regulatory
system is predominantly an aspect of local home rule and has evolved with different traditions
and to different degrees in various localities and regions. Even today, building remains
unregulated in some parts of the United States in deference to the perceived right of property
owners to build as they wish on their own land.


If a community decides that it should have a building code, it can:


9 Develop its own code,


* Adopt one of the three available national model codes in its entirety. (The model codes are
described later in this appendix), or


* Develop its own code by modifying a model code to reflect specific local concerns.


THE PURPOSE OF BUILDING REGULATION


The specific purposes of building regulations usually are set forth clearly in the code or
operative legal document of a jurisdiction. In order to understand building regulations, it is
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essential to realize that they are minimum legal criteria for construction that can establish both
criminal and civil liability for noncompliance. The specific goals and objectives of building
regulatory systems generally are to:


* Prevent or minimize bodily injury to building users and occupants,


* Prevent or minimize structural failures and collapse with attendant injuries to the public
and damage to property,


X Prevent or minimize the incidence of fire damage and spread both for individual structures
and the community as a whole,


* Prevent or minimize deterioration and damage to property from the elements,


* Prevent or minimize "overcrowding" and the creation of slum and ghetto community
conditions, and


* Protect the public welfare as this concept is further defined in local community and/or
state law.


Starting from this basic list, the concept of public welfare in relation to U.S. building regula-
tions has been expanded by the courts significantly during the past 25 years. Building
regulations and codes now often include detailed provisions for other than safety objectives (for
example, accessibility for the disabled, historic preservation, energy conservation, and noise
control). Some broader environmental concerns (for example, air and water pollution),
economic development issues, and aesthetic considerations also have found their way into
some building regulations under the aegis of the police power protection within an expanded
concept of public welfare.


PARTICIPANTS IN THE REGULATORY PROCESS


The principal participants in the U.S. regulatory system are:


• Local government building and safety departments and special districts,


* State agencies (both regulatory and proprietary interests),


* Federal agencies (both regulatory and proprietary interests), and


* Model code organizations, professional societies, and building industry and trade associa-
tions.


LOCAL GOVERNMENT BUILDING AND SAFETY DEPARTMENTS
AND SPECIAL DISTRICTS


Enforcement of the building regulatory system for some 75 percent of construction activity
emanates from local jurisdictions that issue permits and inspect private projects for confor-
mance. The content and detail of these building regulations are developed, however, in a
more complex regional and/or national context and process.
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Separate from local regulatory jurisdictions are a large number and variety of local spe-
cial-purpose districts (for example, schools and utilities). The state or regional enabling
legislation for these special districts often makes them autonomous authorities and exempts
them from local regulatory controls; thus, they may develop their own building regulations for
their programs, which may cross local regulatory jurisdictional boundaries.


STATE AGENCIES


Many states, in response to either lack of uniformity in or the absence of local building
regulations, have enacted parallel sets of statewide minimum regulations for selected classifica-
tions of private buildings ( for example, housing or high-rise structures). These statewide
regulations reflect a multitude of state organizational formats and legislative backgrounds and
often serve as a screening device for state lending, insurance, and other indirect funding
programs and mechanisms.


Virtually all states also have agencies that construct, regulate, and maintain state-owned and
-operated facilities ( for example, schools, correctional facilities, and hospitals). These
agencies also often are exempt from local regulations and develop types of internal building
regulations for their programs and projects.


Although most state agencies have the authority to write their own building regulations, as a
practical matter they usually adopt some form of the model code in current general use in the
region, incorporating additions and amendments to reflect specific state concerns.


FEDERAL AGENCIES


Like the states, agencies of the federal government are exempt from the home rule concept of
U. S. building regulations. Although the trend is for these agencies to use existing national
standards whenever possible, over the years they have developed extensive internal building
regulations to address their own proprietary construction interests. In some cases, federal
agencies have developed or adopted forms of building regulations as direct qualifying
standards for federal funding of private sector construction or for indirect funding through
redevelopment and other subsidy programs.


Other federal agencies are directly involved in either developing and writing building regula-
tions and standards or providing technical assistance to and research for those organizations
that do write and promulgate them. Many of these agencies participate on the Interagency
Committee on Seismic Safety in Construction (ICSSC).


Two recent executive orders impose new directives on the federal government. With respect
to new construction, Executive Order 12699 requires that new buildings be designed and
constructed to meet the requirements of either the latest edition of the NEHRP Recommended
Provisions or the immediately preceding edition. Executive Order 1 2941 directs federal
agencies to evaluate existing federally owned and leased buildings to identify buildings that are
potentially hazardous and to plan for the seismic rehabilitation of those so identified.
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MODEL CODE ORGANIZATIONS, PROFESSIONAL SOCIETIES
AND INDUSTRY AND TRADE ORGANIZATIONS


Currently the following three model code organizations are active in the United States and
produce model sets of basic building regulations:


E The Building Officials and Code Administrators International (BOCA),
• The International Conference of Building Officials (ICBO), and
* The Southern Building Code Congress International (SBCCI).


These model code organizations have regional bases - BOCA produces building and other
codes focusing on the Northeast and Midwest, SBCCI produces similar codes for the South and
Southeast, and ICBO produces codes for the West and Midwest. In addition, the National Fire
Protection Association (NFPA) produces electrical and fire protection codes that are generally
used nationwide. All these organizations publish code documents and offer a variety of other
educational and support services that assist local jurisdictions.


The model code organizations are structured as nonprofit, membership-owned corporations.
Through appropriate bylaws and voting processes, they develop, publish, and modify building
regulations in response to changing building technology and experience. A published model
code usually is adopted by reference by a local jurisdiction's legislative body.


The building design professions (architects and engineers) have a long-standing tradition of
active professional interest in the building regulatory system. Organizations such as the
Building Seismic Safety Council (BSSC), the American Society for Testing and Materials
(ASTM), the American National Standards Institute (ANSI), the American Institute of Architects
(AIA), the American Society of Civil Engineers (ASCE), the Applied Technology Council (ATC),
the Earthquake Engineering Research Institute (EERI), and many state and regional structural
engineers associations have developed material standards, testing procedures, and design
parameters. Beyond this, the major manufacturers of almost every component used in
buildings (such as roofs and windows) are members of a trade association that develops
standards and design guidelines. This information often is incorporated directly into model
codes or serves as background assistance for design and construction professionals.


CODE CHANGE PROCEDURES


A brief outline of some aspects of the code evolution and change process of the model code
organizations is presented below as an overview of the general way in which states, counties,
and cities develop regulations. Each of the model code groups publishes a new edition every
three years and issues amendment supplements each year.


MODEL CODE CHANGE PROCEDURES


Each of the model code groups operates on an annual change cycle so that a code change can
be fully processed within a 1 2-month period.


Each model code group distributes to its membership and all other interested parties a booklet
of proposed code changes and a booklet of recommendations by the organization's code
revision committee. Each code change proposal is identified with a specific number so that it
can be tracked through the code change process. Although anyone may submit a code change
proposal to a model code group, those doing so are encouraged to submit adequate substanti-
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ating material so that the code revision committees can base their recommendations on factual
information.


The model code organizations' code revision committees generally are composed of the
organizations' voting members (usually individuals representing a code enforcement entity such
as a city, county, or state). Ad hoc committees for each of the model code organization are
appointed to study special topics and are composed of all interested parties with appointments
limited when required to maintain a balance of interests. All model code hearings are open to
the public, and any individual or organization may present testimony on any agenda item.
Some entities such as national trade associations, professional associations or committees
appointed by the model code group can exert special influence on the code change process
and it is up to each code revision committee as a whole to maintain balance.


A committee recommendation is made on each code change proposal. This recommendation
may be for approval as submitted, approval as revised at the hearing, or disapproval. In some
instances, further study may be recommended.


Committee actions, with reasons for each recommendation, are published and distributed to
the model code membership and other interested parties. These actions become the agenda
base for a public hearing and membership vote during the model code groups' annual
meetings. Final action taken by voting members at an annual meeting (or, in some cases, by
letter ballot) are published either in the form of annual supplements and/or as part of the
triennial code editions.


STATE CODE ADOPTION PROCEDURES


The adoption of building regulations by states may take a variety of forms. The two most
common are total pre-emption, in which the state develops or adopts rules and regulations that
must be enforced by the local jurisdiction, or partial pre-emption, in which the state regula-
tions are minimum standards and the local jurisdiction may adopt equal or more restrictive
regu lations.


In states that have mandatory statewide building regulation (currently approximately 25 states
have some form of building regulation), proposed new rules usually are submitted as amend-
ments to existing regulations. When the proposed rules are included in a model code forming
the basis of the state code, they may be adopted very simply as a routine update to the model
code on an annual basis or upon publication of a new edition of the model code.


In states that do not regulate building, an initiative must be generated by one or more inter-
ested persons who arrange for a member of the legislature to introduce a bill containing the
proposed rules. Following introduction, the bill is assigned to one or more committees and
placed on a calendar that directs its path through the legislative process. If it makes it through
the process, the bill is signed by the governor and published in the statute books with responsi-
bility for implementation placed in one of the state agencies.


LOCAL CODE ADOPTION PROCESS


When a city or county uses one of the model codes, new regulations are most readily
introduced as part of that code's periodic revision and adoption process. In this situation, local
opposition to the proposed rules may be significantly reduced since the public debate over the
appropriateness of the rules already has been conducted at the national level; thus, any local
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opponent must show that the local community's uniqueness warrants noncompliance with the
national standards.


When a locally written code is in effect or there is no code at all, new rules must have a local
sponsor such as a councilman, building official, fire official, or legal counsel to initiate
preparation of an adoption ordinance. Once introduced, a proposed ordinance usually is
assigned to a local government standing committee or subcommittee for presentation and
discussion at public hearings, the results of which will influence, to a great extent, whether the
committee or subcommittee recommends that the ordinance be passed, be referred back for
amendment, or be defeated.


Once adopted and after publication in an official paper, an ordinance usually becomes
effective on a date specified in the ordinance or set forth by statute and is assigned an agency
or department, usually the city or county building department, for implementation and
enforcement. The building official then needs to review, and revise as necessary, his rules of
procedure to reflect the newly adopted ordinance. Plan review, permit, and inspection
procedures must be evaluated for adjustment. Personnel training and qualification in the plan
review, permit, and inspection procedures also must be reviewed and updated as necessary.
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Appendix C


EARTHQUAKES, BUILDINGS, AND
TH E NEHRP RECOMMENDED
PRO VISIONS


The information that follows in this appendix has been excerpted from
another book prepared for FEMA by the BSSC, A Nontechnical Explanation
of the 1994 NEHRP Recommended Provisions (FEMA Publication 99). Those
readers who find this appendix of interest and would like to learn more about
how the Provisions treats seismic design are encouraged to order this free
document from the BSSC.


THE NATURE OF EARTHQUAKE GROUND MOTION


The Origin of Earthquakes


Most earthquakes are the result of abrupt slippage along a fault zone below the surface of the
earth. This slippage eventually may result in "surface faulting," the cracking or breaking apart
on the earth's surface that typifies movie visions of
earthquakes. r Epicc urface Fa


The point where the first slip on the fault occurs is called
the "focus" or "hypocenter." The "epicenter" is a
theoretical point on the earth's surface that is vertically
above the focus. The earthquake starts at the focus, not F au * Fault\
the epicenter. /


Faults and Waves Focus I


There are several kinds of faults but, for seismic design
purposes, the concern is not what kind of fault slippage generated when the fault slips occurs,
but rather what will be the nature of the ground motion to which the building will be
subjected.


There is often extensive surface faulting in large fault rupture


earthquakes in the immediate vicinity of the fault. 3 ° +


In the 1906 California earthquake, the fault broke
the surface over a distance of over 200 miles with Km.


lateral movement of as much as 20 feet. In the 7 Km.


1 992 Landers earthquake, east of Los Angeles, the .f. c u s
fault broke the surface over a distance of 48 miles
with lateral movements of up to 1 8 feet reported. LOMA PIrETA FAULT RUPTURE
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When such a large movement occurs, a building straddling the fault would be severely
damaged since no building can be designed to deal with such large ruptures. However, this
kind of disturbance of the ground is generally quite narrow in width to either side of the fault
(in Landers, the maximum width of severely disturbed ground was about 125 feet. Beyond this
area, structures are affected only by general ground shaking, and this is what seismic design is
intended to deal with. Since almost all building damage is caused by ground motion rather
than by fault rupture, this strategy makes sense.


Once the fault slips, the rupture spreads rapidly along the fault. The rupture creates waves of
vibration deep in the earth that spread in all directions from the point of inception and along
the fault. The seismic waves begin like ripples in a still pond when a pebble is thrown into it,
but they rapidly become much more complex.


Because the waves spread not only from the focus but also along the length of the fault rupture
as it spreads rapidly along the fault, the intensity of the ground shaking has directivity - that is,
the waves of vibration are of greater magnitude and last longer in the direction of fault rupture.
In addition, the heavy shaking tends to reduce more rapidly in the direction normal to the fault
line so that the area of heavy shaking has an elongated shape when viewed from above,
instead of being a circle that is centered on the focus.


Studies of recent large earthquakes, such as Landers, Northridge and Kobe, also have shown
that a few large pulses of long-period energy often occur towards the beginning of the
earthquake close to the fault line. Because of the directivity effect, these large pulses can
cause severe and almost instantaneous damage to relatively large, long-period buildings and
structures such as bridges that are located close to and along the line of the fault.
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9 WAVE


There are four main types of seismic waves: two
"body" waves within the earth and two "surface"
waves confined to the surface layers of the earth.
All four are considered in design. First to arrive at
the surface is the P or primary wave. In this
wave, the ground is successively pushed and
pulled along the wave front. The motion of the
ground is analogous to that of a coil spring when
one end of the spring is moved. Successive
waves can be created that move along the spring
from one end to the other, alternately stretching
and compressing the coils. A point on a coil -
analogous to a spot on the ground - will
announce the arrival of the wave by an abrupt
movement in the direction of the wave and then
will move only back and forth.


The P wave is followed by the S or secondary or shear wave, which is a motion at right angles
to the wave front. This can be represented by pulling one end of a horizontal rope rapidly up
and down to create waves that travel the length of the rope. A point on the rope will move
only perpendicular to the direction of the rope which, for the ground, represents both lateral
and vertical motion. When the wave reaches the surface, the motion is mostly horizontal. Just
as the P wave travels faster than the S wave, the back and forth motion of a particle in the P
wave is faster than the sideways motion of a particle in the S wave.


The P wave produces a jolt followed soon after by the "rolling" motion of the S wave. The two
other waves are only at the earth's surface; the Rayleigh wave is an elliptical wave in the
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vertical plane and the Love wave is a surface wave that produces sideways motion similar to
that of the S wave.


These different waves can be identified on records generated by modern strong-motion
instruments and an observer some distance from the epicenter often can feel the difference
between the "punch" of the primary wave and the "roll" of the secondary wave.


Within a few seconds, all the waves participate and the result is a random wave motion,
predominantly in all horizonal directions but also somewhat vertical. The actual ground
movement (and consequent building motion) is small, even in a major earthquake, except in
the immediate vicinity of a fault rupture. The problem for a building is that the result is
hundreds or thousands of tons of steel, concrete, and other materials moving back and forth a
few inches in a very violent manner.


Although study of building damage after earthquakes generally
shows a clear direction to the shaking (buildings will suffer
varying damage depending on the orientation of their long or
short sides), this seismic direction cannot be anticipated and
therefore does not influence design.


Although seismic waves create ground motion that is
predominately horizontal, there also often is considerable 5cratcheftonthe floor yA
vertical motion. However, all buildings are designed to khenrrinthe1933Lone
withstand vertical loads - the weight of the building and its Des8ch.California arthousk.


contents - and large safety factors are used (that is, the
calculated loads are multiplied by 2 or 3 to determine the loads for which the building is
designed). These large safety factors mean that vertical earthquake forces are generally not a
problem, but there are rare cases in which the vertical seismic forces exceed gravity, and
buildings and other objects may be tossed into the air. Such was the case in the 1971 San
Fernando earthquake when a fireman was tossed out of bed onto the floor and his bed fell on
him. Large vertical accelerations in the Northridge earthquake also are believed to be
responsible for some of the damage. In spite of these instances, however, seismic design and
seismic codes focus on providing resistance to the horizontal forces that try to abruptly push
buildings and objects sideways in all directions.


Forces and Gravity


The seismic body and surface waves create inertial forces within the building. These are the
forces that may cause damage and are what seismic design tries to cope with. Inertial forces
are created within an object when an outside force tries to make it move
if it is at rest or change its rate or direction of motion if it is already
moving. Inertial force takes us back to high school physics and to
Newton's Second Law of Motion for when a building shakes it is in
motion and must obey this law just as if it were a plane, a ship, or an g it
athlete. Newton's Second Law of Motion states, in essence, that an 1.0 
inertial force, F, equals mass, M, multiplied by the acceleration, A. .


Mass can be taken as equivalent (at ground level) to the weight of the
building and so this part of the law explains why light buildings, such as ,
wood frame houses, tend to perform better in earthquakes than large i '.


heavy ones - the forces on the structure are less. 32 ft. per sec
2


ONE "G" (NEWON'5 APPLE)


Earthquakes, Buildings, and the NEHRP Recommended Provisions * 67







The acceleration or the rate of change of the velocity of the waves setting the building in.
motion determines the percentage of the building mass or weight that must be dealt with as a


horizontal force. Acceleration is measured in terms of the
Gaza.. ~~~acceleration due to gravity or "g." One "g" is the rate of change of


~ ~velocity of a free-falling body in space . This is an additive velocity
of 32 feet per second per second. Thus, at the end of the first
second, the velocity is 32 feet per second; a second later it is 64 feet


FORCE MA55Sx ACCELERATION per second; and so on. When parachutists or bungee jumpers are in
free fail, they are experiencing an acceleration of 1 "g." A building
in an earthquake experiences a fraction of a second of "g" forces in
one direction before they abruptly change direction.
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Engineering creations (planes, ships, cars, etc.) that are designed for
this dynamic or moving environment can accommodate very large
accelerations. Military jet planes, for example, are designed for
accelerations of up to 9 "g." At this acceleration, the pilot
experiences 9 times his body weight pressing down on his organs
and blacks out. A commercial airliner in fairly severe turbulence
may experience about 20 percent "g" (or 0.2g) as may a fast moving
train on a rough track.


Poorly constructed buildings begin to suffer damage at
about 1 0 percent "g" (or 0.1I g). In a moderate earthquake,
the waves of vibration may last for a few seconds, and
accelerations may be approximately 20 percent "g." For
people on the ground or at the bottom of a building, the


,,5 202,15 sensations will be very similar to those of the occupants of
(oec.) ~a plane in turbulence or passengers in the corridor of a fast


LERATION moving train over a somewhat uneven track: they feel a
little unsteady and may need to grab on to something to
help them remain standing. In large earthquakes, the
heavy shaking will last for more than a few seconds but,
except for rare major events, will not reach one minute.
Sustained accelerations may, for a fraction of a second, be


____________ as high as 0.6 or 0.7 "g." Acceleration "spikes" - single
very short duration accelerations - that reach almost 2 "g"


3PIKE" have been recorded by instruments but these are so rapid
that they do not damage the building and are not sensed
by people.


Duration, Velocity, and Displacement


Because of the inertial force formula, acceleration is a key
factor in determining the forces on a building, but other
characteristics of the earthquake waves also are important.


-IjV I WYVu/Vir p~v% VY VT VI WV','-
One of these has already been mentioned. This is duration
- how long the heavy shaking lasts. Although those who
have experienced bad earthquakes believe the shaking
lasts a lifetime, in fact almost all significant earthquake
shaking can be measured in a few seconds. Duration is
important because continued shaking weakens a building
structure and reduces its resistance to earthquake damage.
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Two other measures are directly related to acceleration and can be
mathematically derived from it. Velocity, which is measured in
inches per second or centimeters per second, refers to the rate of
motion at any given instant. For example, when a moving car hits
an obstacle, it suddenly decelerates and, if the car occupants are
not belted in and there are no airbags, they lurch forward toward Pi
the windshield. How fast, at that instant, are the occupants
moving? The abrupt stop determines the extent of occupant injury cl


and also affects the extent of damage to a structure.


Displacement, measured in inches or centimeters, refers to the distance a point on the ground
is moved from its initial location. Points in a building affected by shaking also will be moved
to a comparable, or greater, extent so that this affects the structure (and also the comfort and
security of the building occupants).


Acceleration, velocity, and displacement are mathematically and physically related and can be
derived from one another.


CRITICAL BUILDING CHARACTERISTICS


So far, we have been describing the input motion - the characteristics of ground motion that
affect the building. However, there also are some important things about a building itself that,
in conjunction with the ground motion, affect its performance and may dictate whether it
collapses or survives.


Period and Amplification


Another very important characteristic of earthquake waves is their period or frequency - that
is, whether the waves are quick and abrupt or slow and rolling. This phenomenon is
particularly important for determining building seismic forces.


All objects have a natural or fundamental period; this is the
rate at which they will move back and forth if they are given
a horizontal push. In fact, without dragging it back and
forth, it is not possible to make an object vibrate at anything
other than its natural period. When a child in a swing is
started with a push, to be effective this shove must be as
close as possible to the natural period of the swing. If
correctly gauged, a very small push will set the swing going
nicely. Similarly, when earthquake motion starts a building
vibrating, it will tend to sway back and forth at its natural
period.


When a vibrating structure is given further pushes that are
also at its natural period, the structure tends to resonate. Its
vibrations increase dramatically in response to even rather
small pushes and, in fact, its accelerations may increase as
much as four or five times.


1 lec.


NATURAL, or FUNDAMENTAL PERIOD
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Natural periods vary from about 0.05 seconds for a piece of equipment such as a filing cabinet
to about 0.1 seconds for a one-story building. Period is the inverse of frequency so the cabinet
will


0.05 0.1 0.5 1-2 Citicorp-7


FUNDAMENTAL FER0I0S


vibrate at 1/0.05 = 20 cycles a second or 20 Hertz. A four-story building will sway at about a
0.5 second period and taller buildings between about 10 and 20 stories will swing at periods of
about 1 to 2 seconds. A rule of thumb is that the building period equals the number of stories
divided by 10; therefore, period is primarily a function of building height. The 60-story
Citicorp building in New York has a period of 7 seconds; give it a push and it will sway slowly
back and forth completing a cycle every 7 seconds. Other factors such as the building's
construction materials, which affect the stiffness of the structure, and the building's geometric
proportions also affect the period, but height is the most important consideration.


Taller buildings also will undergo several modes of vibration so that the building will wiggle
back and forth like a snake. For seismic purposes, however, the natural period generally is the
most significant.


The ground, of course, also vibrates at its natural period. The natural period of ground in the
United States varies from about 0.4 seconds to 2 seconds depending generally on the hardness
of the ground. Very soft ground may have a period of up to 2 seconds since it cannot sustain
longer period motions except under certain unusual conditions. Since this range is well within
the range of common building periods, it is quite possible that the pushes that the ground gives
the building will be at the natural period of the building. This may create resonance, causing
the structure to have to deal with accelerations of perhaps 1 "g"when the ground is only
vibrating with accelerations of 0.2 'g."


The terrible destruction in Mexico City in the earthquake of 1985
2id. Mode was primarily the result of response amplification caused by


coincidence of building and ground motion periods. Mexico City
was some 250 miles from the earthquake focus, and the earthquake
caused the soft ground under the downtown buildings to vibrate for
over 90 seconds at its long natural period of around 2 seconds. This
caused tall buildings between about 10 and 20 stories to resonate at


Fu~ndmehtal S a similar period, greatly increasing the accelerations within them.
By :22This amplification in building vibration is very undesirable. The


possibility of it happening can be reduced by trying to ensure that
the building period will not coincide with that of the ground. Thus,


MODEOFVI11RATION on soft (long period) ground, it would be best to design a short stiff
(short period) building.
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There is also a more general amplification effect related to different types of ground.
Earthquake ground shaking tends to be greater on soft ground than on hard ground such as
rock. As a result, earthquake damage tends to be more severe in areas .of soft ground. This
characteristic became very clear when the 1906 San Francisco earthquake was studied and
maps were drawn that showed building damage in relation to the ground conditions. Studies
after the 1989 Loma Prieta earthquake also showed that shaking in the soft ground around San
Francisco Bay was two and a half to three and a half times that of shaking in rock. Extensive
damage was caused to buildings in San Francisco's Marina district, which was largely built on
filled ground, some of it rubble deposited after the 1906 earthquake.


To assist the engineer in determining whether there may be a problem because the period of a
new building is close to that of the site, curves for the site can be drawn (based on information
about the nature of the ground) that show estimates of the
periods at which maximum building response is likely - that
is, the building periods for which maximum shaking can be t o
anticipated. Such a curve is termed the site response
spectrum. This spectrum shows the accelerations (on the I
vertical ordinate) that may be expected at varying periods X ing
(the horizontal ordinate). Thus, the response spectrum °ampIn9
illustrated shows a maximum response at a period of about 6
0.3 seconds - the fundamental period of a mid-rise
building. Based on this knowledge, the building design 0 0.5 1.0 1.5 2.0 2.5 3.0


might be adjusted to ensure that the building period does Period,T (Secondo)


not coincide with the site period of maximum response. For TYPICAL 5ITE RE5PON5E 5PECTRUM


the figure shown, with a maximum response at about 0.3
seconds, it would be appropriate to design a building with a
longer period of 1 second or more. Of course, it is not
always possible to do this, but the response spectrum shows clearly what the possible
accelerations at different periods are likely to be and the building can then be designed
accordingly.


Damping


The important relationship between the building and ground motion periods was illustrated in
above using a the child's swing to show how the swinging motion is amplified by an input
motion, in this case a judicious push. However, the child's swing is a pendulum that vibrates
very efficiently and continue to swing for many minutes after any assistance even though the
amplitude will diminish. Buildings and other objects do not swing as efficiently as pendulums
because the vibration is damped or reduced. The extent of damping in a building depends on
the materials of construction, how those materials are connected together, and on its
architectural elements such as partitions, ceilings, and exterior walls.


Higher Forces and Uncalculated Resistance


Even if a building is well damped and will not resonate, it may be subjected to forces that are
much higher than the computed forces for which it was designed. Why is this the case?
Because designing a building for the rare maximum conceivable earthquake forces and then
adding a factor of safety of two or three times as is done for vertical loads would result in a
very expensive structure whose functional use would be impeded by huge walls and columns.


Experience shows, however, that many buildings have encountered forces far higher than they
were designed to resist and yet have survived, sometimes with little damage. This
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phenomenon can be explained by the fact that the analysis of forces is not precise and
deliberately errs on the conservative side so that the building can really survive higher forces
than is apparent. In addition, the building often gains additional strength from components,
such as partitions, that are not considered in an analysis. Some structural members may be
sized for adequate stiffness rather than for strength. Finally, materials often are stronger in
reality than the engineer assumes in his calculations. Taken together, these factors provide a
considerable safety factor or uncalculated additional resistance.


Ductility


An additional property of materials is used to ensure that a building may adequately resist
much more than its design ground shaking. This material property is called ductility. Ductility


is the characteristic of certain materials - steel in particular - to fail only
PlastIa after considerable distortion or deformation has occurred. This is why it


is much more difficult to break a metal spoon by bending it than one
made of plastic. The metal object will remain intact - though distorted


< > 5 - after successive bending to and fro while the plastic spoon will snap
~DITLEE!5suddenly after a few bends. The metal is far more ductile than the


tBRITTLENES5 plastic.


Metal aft


DUCT ILITY


The deformation of the metal (even in the spoon) absorbs energy and
defers absolute failure of the structure. The material bends but does not
break and so continues to resist forces and support loads, although with
diminished effectiveness. The effect of earthquake motion on a building
is rather like that of bending a spoon rapidly back and forth - the heavy
structure is pushed back and forth in a similar way several times a
second (depending on its period of vibration).


Brittle materials, such as unreinforced brickwork or unreinforced concrete, fail suddenly with a
minimum of distortion. However, the steel contained in a well designed modern reinforced
concrete structure can give the combined material the ductility that is needed for earthquake
resistance.


Thus, buildings are designed in such a way that in the rare case when they are subjected to
forces higher than those required by a code, the materials and connections will distort but not
break. In so doing, they will safely absorb the energy of the earthquake vibrations, and the
building, although distorted and possibly unusable, is at least still standing.


Overturning


Although building mass or weight was discussed as part of the F
= MA equation for determining the horizontal forces, there is
another way in which the building's weight may act under
earthquake forces to overload the building and cause damage or
even collapse.


Vertical members such as columns or walls may fail by
buckling when the mass of the building exerts its gravity force
on a member distorted or moved out of plumb by the lateral
forces. This phenomenon is known by engineers as the P-e or
P-delta effect, where P is the gravity force or weight and e or
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delta is the eccentricity or the extent to which the force is offset. All objects that overturn do
so as a result of this phenomenon.


The geometrical proportions of the building also may have a great influence on whether the
P-delta effect will pose a problem since a tall slender building is much more likely to be
subject to overturning forces than a low squat one. However, in earthquakes, buildings
seldom overturn. This is because structures are not homogeneous but are composed of many
elements connected together; the earthquake forces will pull the components apart and the
building will fall down, not over. Strong, homogeneous structures such as filing cabinets,
however, will fall over.


Strength, Stiffness, and Drift


Two important related characteristics of any structure are its
strength and its stiffness. Two structural beams may be equally
strong (or safe) in supporting a load but may vary in their stiffness
- the extent to which they bend or deflect in doing so. Stiffness is
a material property but it also is dependent on shape. This
concept can be easily understood by visualizing the flexibility of a
long ruler placed where it has to support a load; how well it
supports the load will depend on whether the load is placed on
the ruler's flat surface or on its edge.


The measure of stiffness is deflection, the extent to which a
structural element moves or bends when loaded. For vertical
gravity loads, this is usually the only aspect of stiffness that is of
concern. When floor joists are designed for a house, for example,
it is often deflection rather than strength that dictates the size of
the joists - that is, the depth of the joists is determined by how
much they will bend under load rather than by whether they can
safely support the floor loads. Typically, an unacceptable amount
of bending will occur well before the joists are stressed to the point
at which they may break because of the loads. (Stress refers to the
internal forces within a material or member. The stress is created as
the structural member resists the applied load. Stress is expressed in
force per unit area - for example, pounds per square inch. Codes
provide stress limits that are not to be exceeded for commonly used
materials.)


The analogous lateral force condition occurs when limitations on
drift, the horizontal story-to-story deflection, impose more severe
requirements on members than the strength requirements. Drift
limits serve to prevent possible damage to interior or exterior walls
that are attached to the structure and which might be cracked or
distorted if the structure deflects too much laterally. The strength
issue involves using a material strong enough to resist a load
without exceeding a safe stress in the material while the drift issue
involves preventing a structure from moving out of vertical
alignment more than a given amount.


5TIFFNES, 5TFRENGTH
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In seismic design, there is another very important aspect to stiffness. The problem of
determining the overall lateral force on the building by multiplying the building weight by its
acceleration has already been discussed. But how is this force distributed among the various
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elements of a building? The engineer needs to know this so that each member and connection
can be properly designed to withstand the forces it may encounter. Relative stiffness enters
into this issue because the applied forces are "attracted to" and concentrated at the stiffer
elements of the building - in engineering terms, the forces are distributed in proportion to the
stiffness of the resisting elements.


Why this is so can be understood by visualizing a heavy block
AOCA supported away from a wall by two short beams. Clearly, the
5oSb CI c Ž thick, stiff beam will carry much more load than the slender one,


¢ \ eo'b6 and the same is true if they are turned 90 degrees to simulate the
lateral force situation.


OHORT COLUMNS


An important aspect of this for column lateral stiffness is
illustrated in the next sketch. Mathematically, the stiffness of a
column approximately varies as the cube of its length. In this
diagram, the columns have the same cross-section but the short
column is half the length of the long one. Therefore, the short
column will be eight times stiffer (2 ) instead of twice as stiff and
will take eight times the horizontal load of the long column. This
concept has serious implications for buildings with columns of
different lengths, and in designing a building, the engineer tries to
equalize the stiffness of the resisting elements so that no one
member or small group of members takes a disproportionate
amount of the load. If this cannot be done (for architectural
reasons, for example), then the designer must make sure that
stiffer members are appropriately designed to carry their
proportion of the load.


Building Size and Shape


The size, shape, and geometrical proportions of a building are termed its configuration. How
the building configuration relates to its structural systems has a major influence on the
building's ability to withstand shaking.


Many years ago when engineers first started studying the earthquake problem in a systematic
way, they noticed that buildings with certain shapes and proportions seemed to be more prone
to damage in earthquakes than others no matter what construction materials or structural
systems had been used. In general, the more irregular the building - that is, the more the
building deviated from a regular simple symmetrical shape - the more likely it seemed to suffer
damage.
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In the past, buildings tended to have simple configurations because traditional materials such
as stone and brick did not allow for much more than superficial or surface decorative
irregularity in design. (Sometimes, as in a medieval Gothic cathedral or a Renaissance Italian
palace, this surface "irregularity" achieved the highest and most enduring form of art.) But
starting in the late nineteenth century, modern steel and reinforced concrete frame construction
allowed for increased structural daring and permitted architects to conceive designs that would
have been impossible with traditional masonry. Configuration irregularity results in two main
effects - stress concentrations and torsional forces.


Stress Concentrations


Irregularities tend to create abrupt changes in strength or stiffness that may concentrate forces
in an undesirable way. These can be very difficult to deal with even in a modern structure.
So, although the size of the overall force that the building must withstand is determined by the
F = MA equation, the way in which this is distributed and concentrated is determined by the
configuration.
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Stress concentration means that an undue proportion of the overall forces is concentrated at
one or a few points of the building such as a particular set of beams, columns, or walls. These
few members may fail and, by a chain reaction, bring down the whole building. Because, as
has been noted, forces are attracted to the stiffer elements of the building, these also tend to be
locations of stress concentration. People who are in the building demolition business know
that if they weaken a few key columns or, connections in a building, they can bring it down.
An earthquake also tends to "find" these "weak links."


Stress concentration can also be created by vertical irregularity. The most serious condition of
vertical irregularity is that of the soft, or weak, story in which one story, usually the first, is
significantly weaker or more flexible than those above. A high first story is often architecturally
desirable to accommodate larger rooms - lobbies, banking floors, or hotel meeting rooms.
The design creates a major stress concentration at the points of discontinuity and, in extreme
circumstance, may lead to collapse unless adequate design is provided at such points. A
common example of the soft first story occurs in apartment houses, which often allocate all or
most of the first floor to parking, with widely spaced columns and a minimum of walls.


The first floor of the Northridge Meadows apartments, designed before the problem of the soft
first story was fully understood, collapsed in the 1994 Northridge earthquake, with
considerable loss of life. Many other similar apartments also collapsed or were severely
damaged, but fortunately only automobiles were destroyed.
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Torsional Forces


In addition to stress concentrations, irregularities, particularly in plan, may permit what are
called torsional or twisting forces to develop, which contributes a significant element of
uncertainty to an analysis of building resistance. ("Plan" refers to the horizontal layout of the
building which may be a simple square or rectangular or an irregular shape with wings of
different shapes and proportions.)


Torsional forces are created in a building by a lack of balance between the location of the
resisting elements and the arrangement of the building mass. Engineers refer to this as
eccentricity between the center of mass and the center of resistance, which tends to make the
building rotate around the latter and creates torsion in the resisting elements. In a building, the
main lateral force is contributed by the weight of the floors, walls, and roof, and this force is
exerted through the center of mass, usually the geometric center of the floor (in plan). If the
resistance provided by walls and columns pushes back through this point (the center of
resistance), then there is no torsion and balance is maintained. If not, torsion is introduced
and dangerous concentrations of stress can be created. This is the reason why it is
recommended that buildings in areas of seismic risk be designed to be as symmetrical as
possible.
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One building configuration that is most likely to produce torsion features re-entrant corners
(buildings shaped like an L or a T for example). The wings of such buildings tend to twist and
produce torsional forces. In addition, re-entrant corner buildings also tend to produce stress
concentration at the "notch" where the wings meet because this location often is stiffer and
therefore attracts a higher proportion of the forces.


Buildings that have large variations in their perimeter resistance on different sides of the
building also tend to produce torsion. This form of variation in perimeter resistance occurs
often in buildings such as stores in which side and end walls may be masonry or concrete party
walls while the front wall may be largely glass. The centers of mass and resistance do not
balance and, in extreme cases, the building can tear itself apart.


Nonstructural Components


For a long time, seismic building codes focused exclusively on the structure of the building -
that is, the system of columns, beams, walls and diaphragms that provides resistance against
earthquake forces. Although this focus remains dominant for obvious reasons, experience in
more recent earthquakes has shown that damage to nonstructural components is also of great
concern. In most modern buildings, the nonstructural components account for 60 to 80
percent of the value of the building.


Nonstructural components surround us at work or at home - ceilings, partitions, light fixtures,
windows, and exterior walls. They are also the components that enable the building to
function - the power, heating, cooling, and elevator systems and, for buildings like hospitals,
the medical equipment that maintains or saves lives. Damage to nonstructural components
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can result in great economic loss, in terms of both the cost of repair and the loss of building
use and business interruption while the building is closed for repair. If the building is a critical
facility such as a hospital, damage to utility systems providing such things as water and power
may shut the building down when it is most needed.


Nonstructural damage often is caused by movement of the building structure that is perfectly
acceptable as far as the safety and stability of the structure is concerned. But the nonstructural
components and finishes that are rigidly attached to the structure are bent and twisted in way
that they cannot accommodate with the result that tiles fall off walls and plaster partitions and
ceilings crack. This kind of damage is hazardous to occupants and can be difficult and
expensive to repair.


Construction Quality


One other characteristic that applies to any building must be mentioned: it must be
constructed well if it is to perform well. The materials from which it is constructed must have
the necessary basic strength and expected properties. Most important, all the building's
components must be securely connected together so that as they push and pull against one
another during the earthquake, the connections are strong enough to transfer the earthquake
forces and thereby maintain the integrity of the structure.


Framing Systems


How does an engineer design a building to resist all the forces that are produced by ground
motion? Essentially, he must choose from a small set of components and then combine them
in his design to form a complete resistance system.


RE515TING 5Y5TFM5
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Three kinds of framing systems can resist the lateral forces
generated in a building by an earthquake - shear walls, braced
frames, and moment resisting frames (sometimes called rigid
frames). These three types of framing system are really
alternatives. Although designers sometimes mix components,
using one type in one direction and another type in the other,
this is inadvisable, mainly because the different systems have
different stiffnesses and it is difficult to obtain balanced
resistance when they are mixed.


Thus, the designer generally chooses only one type of framing
system to resist the applied loads. This must be done at an early
stage in the design because the different characteristics of these
components have a considerable effect on the architectural
design, both functionally and aesthetically. For example, if
shear walls are chosen as the seismic force resisting system, the
building will feature a pattern of permanent structural walls that
run through every floor from roof to foundation. While this may
be acceptable if the building is to be an apartment house or


hotel, it will not work well if the building is to be a rental office
building where internal space requirements will change regularly.


It should be noted that moment resistant frames sometimes are
combined with one of the other systems to produce a dual system,
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in which the moment resistant frame backs up the other system. In this case, the two systems
interact to share the load.


In the horizontal plane, diaphragms, generally formed by the floor and roof elements of the
building, are necessary. (Sometimes, however, horizontal bracing systems independent of the
roof or floor structure serve as diaphragms.) Diaphragms transfer the lateral forces to the
vertical resistant elements - the shear walls or frames.


Shear walls are designed to receive lateral forces from diaphragms
and transmit them to the ground. The forces in these walls are
predominantly shear forces in which the material fibers within the /


wall try to slide past one another. A card house is a shear wall t
structure, and sufficient "card" walls must be placed at right angles '


to one another or the house will collapse. It is a very inefficient
structure because the connections between the walls and between
the walls and the diaphragms are nonexistent. If the walls are X
connected by slots or by tape, the structure is transformed into
one that is very efficient for its size and weight. Similarly, the
connections between the walls and floor and roof diaphragms in a
building must be very strong and ductile.


Braced frames act in the same way as shear walls; however, they
generally provide less resistance but better ductility depending on
their detailed design. Bracing provides lateral resistance through
triangulated geometry, which prevents the frame from folding up if given
a sideways push. A bicycle is a familiar example of a braced frame;
without the connecting diagonal brace, the other members and
connections would have to be much stronger to prevent the frame
from folding up.


In a building with a braced frame, lateral forces may cause the
bracing to successively elongate and compress causing it to lose its
effectiveness and experience large distortions that ultimately lead to
collapse of the vertical structure it is trying to brace. Ductility
therefore must be designed into the bracing so that it will deform
but not snap.


A moment resistant frame is the engineering term for a frame
structure in which the lateral forces are resisted primarily by
bending in the beams and columns that is mobilized by strong
rigid joints between columns and beams. (To engineers, a
"moment" of a force about a point is the force multiplied by the
distance between the point and the line of action of the force.) A
simple ladder is an example of a moment resistant frame. In a
building that uses a moment resistant frame, no walls or braced
frames are required. The joints, however, become highly stressed Mc
and the details of their construction are very important in both
steel and reinforced concrete.


Card House
a shear wall structure


brace


BRACED FRAME


9MENT RE5i1TANT FRAME


As a last resort, moment resistant frames use the energy absorption obtained by ductility - that
is, the permanent deformation of the structure prior to ultimate failure. For this reason,
moment resistant frames generally are steel structures with bolted or welded joints in which the
natural ductility of the material is an advantage. However, properly reinforced concrete frames
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that contain a large amount of precisely located steel reinforcing also are effective as ductile
moment frames.


THE NEHRP RECOMMENDED PROVISIONS


This appendix has outlined the ways in which earthquake ground motion affects buildings and
the ways in which building characteristics affect the response of buildings to this shaking.
What the Provisions does is present procedures in the form of simple mathematical formulas
and advisory precepts that the building designer uses as criteria for the building design. In
doing this, the Provisions remains, however, focused the goal of providing a uniform level of
safety for all building types in all areas of the United States even though there is great
variability in the potential ground shaking hazard around the country.


As noted at the beginning of this appendix, readers interested in finding out more about the
Provisions are encouraged to order FEMA Publication 99, A Nontechnical Explanation of the
1994 NEHRP Recommended Provisions.
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Appendix D


OVERVIEW OF U.S. SEISMICITY


INTRODUCTION


The U.S. Geological Survey (USGS), together with the National Science Foundation (NSF),
conducts and sponsors the major national effort in earthquake-related studies in seismology,
geology, and geophysics. At present, the USGS has identified nine geographic areas in the
United States as priority study areas: the intermountain seismic belt including the Wasatch
Front of Utah; Puget Sound, Washington; Alaska; southern California; Hawaii; the central
Mississippi valley; the southeastern United States including Charleston, South Carolina; the
northeastern United States including Massachusetts and New York; and Puerto Rico and the
Virgin Islands. A considerable amount of data on the earthquake hazard in these areas is avail-
able from the USGS and ongoing studies are continually adding to the store of information.
When integrated with geologic data, studies of seismicity provide answers to the questions
where, how big, how often, and why earthquakes occur. The information on U.S. seismicity
included here is based on ongoing research by the USGS National Earthquake Information
Center. It is presented to alert the reader to the national nature of the seismic hazard.
Detailed information about specific areas can be obtained from geologists, geophysicists, and
seismologists affiliated with area academic institutions; regional offices of the USGS and
FEMA; national earthquake information centers; and state and regional seismic safety
organizations.


The Modified Mercalli intensity scale (MMI) is used in the seismicity information presented
here as the reference when instrumental data to define Richter and surface wave magnitudes
were unavailable. See Appendix A for a brief explanation of these terms.
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NORTHEAST REGION


The record of earthquakes in the United States (and the Northeast) is believed to have started
with the Rhode Island earthquake of 1 568. Including earthquakes originating in the St.
Lawrence River Valley in Canada, 16 important earthquakes have occurred in the northeast
region since 1568.


Important Earthquakes of Eastern Canada and New England


Date Location Maximum Magnitude
MMI (j) (Approx. Mg)


1534-1535 St. Lawrence Valley IX-X
June 11, 1638 St. Lawrence Valley IX
Feb. 5, 1663 Charlevoix zone X 7.0
Nov. 10, 1727 New Newbury, MA Vill 7.0
Sept. 16, 1 732 Near Montreal VilI
Nov. 18, 1755 Near Cape Ann, MA VilI
May 16, 1791 East Haddam, CT VIII
Oct. 5, 1817 Woburn, MA VII-VIII
Oct. 17, 1860 Charlevoix zone VIII-IX 6.0
Oct. 20, 1870 Charlevoix zone IX 6.5
Mar. 1, 1925 Charlevoix zone IX 7.0
Aug. 12, 1929 Attica, NY Vill 5.5
Nov. 18, 1929 Grand Banks of Newfoundland X 8.0
Nov. 1, 1935 Timiskaming, Quebec Vill 6.0
Sept. 5, 1944 Massena, NY; Cornwall, Ont. Vill 6.0
Jan. 9, 1982 North Central New Brunswick V 5.7 (mix
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SOUTHEAST REGION


The southeastern United States is an area of diffuse, low-level seismicity. It has not
experienced an earthquake having an MMI of VIII or greater in nearly 80 years. The largest
and most destructive earthquake in the region was the 1886 Charleston earthquake which
caused 60 deaths and widespread damage to buildings. It had an epicentral intensity of X and
a magnitude (Ms) of approximately 7.7.


Important Earthquakes of the Southeast Re ion


Date Location Maximum Magnitude
MMI (1,4 (Approx. M<)


Feb. 21, 1774 Eastern VA Vil
Feb. 10, 1874 McDowell County, NC V-VII
Dec. 22, 1875 Arvonia, VA area VIl
Aug. 31, 1886 Near Charleston, SC X 7.7
Oct. 22, 1886 Near Charleston, SC VIl
May 31, 1897 Giles County, VA Vill 6.3
Jan. 27, 1905 Gadsen, AL VII-VIII
June 12, 1912 Summerville, SC VI-VII
Jan. 1, 1913 Union County, SC VII-VIII 5.7-6.3
Mar. 28, 1913 Near Knoxville, TN VIl
Feb. 21, 1916 Near Asheville, TN- VI-VII
Oct. 18, 1916 Northeastern AL VIl
July 8, 1926 Mitchell County, NC VI-VII
Nov. 2, 1928 Western NC
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CENTRAL REGION


The seismicity of the central region is dominated by the four great earthquakes that occurred in
1811-1812 near New Madrid, Missouri. These earthquakes had magnitudes (Ms) ranging from
8.4 to 8.7 and epicentral intensities ranging from X to XII. Some 15 of the thousands of
aftershocks that followed had magnitudes greater than 6.


Important Earthquakes of the Central Region Through 1980


Date Location Maximum Magnitude
MMI (I,,) (Approx. Mg)


Dec. 16, 1811 New Madrid, MO Xi 8.6
Jan. 23, 1812 New Madrid, MO X-XI 8.4
Feb. 7, 1812 Mew Madrid, MO XI-XII 8.7
June 9, 1838 Southern IL Vil 5.7
Jan. 5, 1843 Near Memphis, TN VilI 6.0
Apr. 24, 1867 Near Manhattan, KS Vil 5.3
Oct. 22, 1882 West Texas VI]-VIII 5.5
Oct. 31, 1895 Near Charleston, MO VIII-IX 6.2
Jan. 8, 1906 Near Manhattan, KS VI-VIII 5.5
Mar. 9, 1937 Near Anna, OH VilI 5.3
Nov. 9, 1968 Southern IL VII 5.5
July 27, 1980 Near Sharpsburg, KY VI 5.1
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WESTERN MOUNTAIN REGION


A number of important earthquakes have occurred in the western mountain region. These in-
clude earthquakes in the Yellowstone Park-Hebgen Lake area in western Montana, in the
vicinity of the Utah-Idaho border, and sporadically along the Wasatch front in Utah. The
largest earthquake in the western mountain region in historic times was the 1 959 Yellowstone
Park-Hebgen Lake earthquake which had a magnitude (Ms) that is now believed to be in
excess of 7.3. The strongest earthquake in 24 years occurred at Borah Peak in Idaho in
October 1983; it had a magnitude of 7.3.


Important Earthauakes of the Western Mnontain Rpeinn Thrnioh iqqn
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Date Location Maximum Magnitude
MMI (IO) (Approx. M<)


Nov. 9, 1852 Near Ft. Yuma, AZ Vil?
Nov. 10, 1884 Utah-Idaho border Vill
Nov. 14, 1901 About 50 km eastof Milford, UT Vill
Nov. 17, 1902 Pine Valley, UT Vill
July 16, 1906 Socorro, NM VilI
Sept. 24, 1910 Northeast AZ Vill
Aug. 18, 1912 Near Williams, AZ Vill
Sept. 29, 1921 Elsinore, UT Vill
Sept. 30, 1921 Elsinore, UT Vill
June 28, 1925 Near Helena, MT Vil 6.7
March 12, 1934 Hansel Valley, UT Vill 6.6
March 12, 1934 Hansel Valley, UT Vill 6.0
Oct. 19, 1935 Near Helena, MT Vill 6.2
Oct. 31, 1935 Near Helena, MT Vill 6.0
(Aftershock)
Nov. 23, 1947 Southwest MT VilI
Aug. 18, 1959 West Yellowstone-Hegben Lake X 7.1
Aug. 18, 1959 West Yellowstone-Hegben Lake VI 6.5
(Aftershock)
Aug. 18, 1959 West Yellowstone-Hegben Lake VI 6.0
(Aftershock)
Aug. 18, 1959 West Yellowstone-Hegben Lake VI 6.5
Mar. 28, 1975 Pocatello Valley, ID Vill 6.1
June 30, 1975 Yellowstone National Park Vill 6.4
Oct. 28, 1983 Borah Peak, ID VII est. 7.3







CALIFORNIA AND WESTERN NEVADA REGION


The highest rates of seismic energy release in the United States, exclusive of Alaska, occur in
California and western Nevada. The coastal areas of California are part of the active plate bou-
ndary between the Pacific and North American tectonic plates. Seismicity can be correlated
with the well-known San Andreas fault system as well as many other active fault systems. A
number of major earthquakes have occurred in this region; the most recent ones were the 1989
Loma Prieta and the 1992 Landers-Big Bear earthquakes. The following generalizations can be
made: the earthquakes are nearly all shallow, usually less than 15 km (9 miles) in depth, the
recurrence rate for a large (Ms greater than 7.8) earthquake on the San Andreas fault system is
of the order of 100 years, the recurrence rates for large earthquakes on single fault segments in
the Nevada seismic zone are believed to be in the order of thousands of years, and almost all
of the major earthquakes have produced surface faulting.


Important Earthquakes of California and Western Nevada


Date Location Maximum Magnitude
MMI (I>) (Approx. Mo)


Dec. 21, 1812 Santa Barbara Channel X
June 10, 1836 Hayward fault, east of San Francisco Bay IX-X


June 1838 San Andreas fault X
Jan. 9, 1857 San Andreas fault, near Fort Tejon X-XI


Oct. 21, 1868 Hayward Fault, east of San Francisco Bay IX-X
Mar. 26, 1872 Owens Valley X-X I
Apr. 19, 1892 Vacaville, CA IX
Apr. 15, 1989 Mendocino County, CA Vill-IX
Dec. 25, 1899 San Jacinto, CA IX
Apr. 18, 1906 San Francisco, CA Xl 8.3
Oct. 3, 1915 Pleasant Valley, NV X 7.7
Apr. 21, 1918 Riverside County, CA IX 6.8
Mar. 10, 1922 Cholame Valley, CA IX 6.5
Jan. 22, 1923 Off Cape Mendocino, CA (IX) 7.3
June 29, 1925 Santa Barbara Channel VIII-IX 6.5
Nov. 4, 1927 West of Point Arguello, CA IX-X 7.3
Dec. 21, 1932 Cedar Mountain, NV X 7.3
Mar. 11, 1933 Long Beach, CA IX 6.3
May 19, 1940 Southeast of El Centro, CA X 7.1


July 21, 1952 Kern County, CA Xl 7.7


July 6, 1954 East of Fallon, NV IX 6.6
Aug. 24, 1954 East of Fallon, NV IX 6.8
Dec. 16, 1954 Dixie Valley, NV (2 shocks) X 7.3
Feb. 9, 1971 San Fernando, CA Xl 6.4


Oct. 15, 1979 Imperial Valley, CA IX 6.6
May 2, 1983 Coalinga, CA Vill 6.5
Oct. 1, 1987 Whittier Narrows, CA Vill 6.1
Oct. 17, 1989 Loma Prieta, CA VII 7.1


June 28, 1992 Landers, CA VIl 7.4


June 29, 19,92 Big Bear, CA VII 6.5


Jan. 17, 1994 Northridge, CA 6.6
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WASHINGTON AND OREGON REGION


The Washington and Oregon region, is characterized by a low to moderate level of seismicity
in spite of the active volcanism of the Cascade range. With the exception of plate interaction
between the North American and Pacific tectonic plates, there is no clear relationship between
seismicity and geologic structure. From the list of important earthquakes that have occurred in
the region, two of the three most recent damaging earthquakes in the Puget Sound area (Ms =
6.5 in 1965, M -7.1 in 1949) occurred at a depth of 60 to 70 km. The third, the 1992
Petrolia earthquake (MS = 7.1.) occurred in the Mendocina triple junction where the Gorda,
Pacific, and North American plates. converge. Currently, speculation is occurring over whether
a great earthquake can occur as a consequence of the interaction, of these tectonic plates.


Important Earthquakes of Washington and Oregon


Date Location Maximum Magnitude
_______________ ____ ___ ___ ___ ____ ___m m ] (__J (A pprox. M g)


Dec. 14, 1872 Near Lake Chelan, WA (probably shallow IX (7.0)
depth of focus)


Oct. 12, 1877 Cascade Mountains, OR Vill
Mar. 7, 1893 Umatilla, OR VIl 7.0
Mar. 17, 1904 About 60 km NW of Seattle VIl
Jan. 11, 1909 North of Seattle, near Washington/British VIl (5.7)


Columbia border
Dec. 6, 1918 Vancouver Island, B.C. (Vill) (5.8)
Jan. 24, 1920 Straits of Georgia (VII)
July 16, 1936 Northern OR, near Freewater VII
Nov. 13, 1939 NW of Olympia VIl 6.3
Apr. 29, 1945 About 50 km SE of Seattle VIl
Feb. 15, 1946 About 35 km NNE of Tacoma (depth of VIl 7.2


focus 40-60 km)
June 23, 1946 Vancouver Island (Vill) 7.1
Apr. 13, 1949 Between Olympia and Tacoma (depth of Vill


focus about 70 km)
Apr. 29, 1965 Between Tacoma and Seattle (depth of focus Vill 6.5


about 59 km) 7.1
Apr. 25, 1992 Petrolia (depth of focus about 10 km) VIl
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ALASKA REGION


The Alaska-Aleutian Island area is one of the most active seismic zones in the world. The


Queen Charlotte Island-Fairweather fault system marks the active boundary in southeast Alaska
where the Pacific plate slides past the North American plate. The entire coastal region of


Alaska and the Aleutians have experienced extensive earthquake activity, even in the relatively
short time period (85 years) for which the record of seismicity is well known. The most
devastating earthquake in Alaska occurred on March 28, 1964, in the Prince William Sound.
This earthquake, which has recently been assigned a moment magnitude of 9.2, also probably


was the largest historical earthquake. It caused 1 14 deaths, principally as a result of the tsuna-
mi that followed the earthquake. The regional uplift and subsidence covered an area of more
than 77,000 square miles.


Important Earthquakes of Alaska


Date Location Magnitude
(Approx. Mg)


Sept. 4, 1899 Near Cape Yakatage 8.3
Sept. 10, 1899 Yakutat Bay 8.6


Oct. 9, 1900 Near Cape Yakatage 8.3
June 2, 1903 Shelikof Straight 8.3


Aug. 27, 1904 Near Rampart 8.3
Aug. 17, 1906 Near Amchitka Island 8.3
Mar. 7, 1929 Near Dutch Harbor 8.6
Nov. 10, 1938 East of Shumagin Islands 8.7
Aug. 22, 1949 Queen Charlotte Islands (Can.) 8.1
Mar. 9, 1957 Andreanof Islands 8.2
Mar. 28, 1964 Prince William Sound 8.4
Feb. 4, 1965 Rat Islands 7.8
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HAWAIIAN ISLANDS REGION


The seismicity in the Hawaiian Islands is related to the well known volcanic activity and is pri-
marily associated with the island of Hawaii. Although the seismicity has been-recorded for
only about 100 years, a number of important earthquakes have occurred since 1868.
Tsunamis from local as well as distant earthquakes have impacted the islands, some having
wave heights of as much as 15 meters (55 feet).


Important Earthquakes Causing Significant Damage in Hawaii _


Date Location Maximum Magnitude
MMI (I,) (Approx. M<)


Apr. 2, 1868 Near south coast of Hawaii X
Nov. 2, 1918 Mauna Loa, Hi VIl
Sept. 14, 1919 Kilauea, HI Vil
Sept. 25, 1929 Kona, HI VII
Sept. 28, 1929 Hilo, Hi VIl
Oct. 5, 1929 Honualoa, HI VIl 6.5
Jan. 22, 1938 North of Maui Vill 6.7
Sept. 25, 1941 Mauna Loa, HI VIl 6.0
Apr. 22, 1951 Kilauea, Hi VIl 6.5
Aug. 21, 1951 Kona, HI IX 6.9
Mar. 30, 1954 Near Kalapana, HI VII 6.5
Mar. 27, 1955 Kilauea, HI VII
Apr. 26, 1973 Near northeast coast of Hawaii VilI 6.3
Nov. 29, 1975 Near northeast coast of Hawaii VilI 7.2
Nov. 16, 1983 Near Mauna Loa, HI . 6.6
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PUERTO RICO AND THE VIRGIN ISLANDS REGION


The seismicity in the Puerto Rico and Virgin Islands region is related to the interaction of the
Caribbean and the North American tectonic plates. The Caribbean plate is believed to be
nearly fixed while the North American plate is moving westward at the rate of about 2
cm/year. Earthquakes in this region are known to have caused damage as early as 1524-1 528.
During the past 120 years, major damaging earthquakes have occurred in 1867 and 1918; both
earthquakes had tsunamis associated with them.


Important Earthquakes on or Near Puerto Rico


Date Location Maximum Magnitude
MMI (I,) (Approx. Mg)


Apr. 20, 1824 St. Thomas, VI (VII)
Apr. 16, 1844 Probably north of PR VI]
Nov. 28, 1846 Probably Mona Passage VIl
Nov. 18, 1867 Virgin Islands (also tsunami) Vill
Mar. 17, 1868 Location uncertain (Vill)
Dec. 8, 1875 Near Arecibo, PR VIl
Sept. 27, 1906 North of PR VI-VII
Apr. 24, 1916 Possibly Mona Passage (VII)
Oct. 11, 1918 Mona Passage (also tsunami) VIII-IX 7.5
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Appendix E


WHERE TO GO
FOR INFORMATION


INTRODUCTION


This appendix is designed to provide the concerned individual and community with additional
sources of information on various topics. It begins with a list of national, regional, and federal
government sources of information on seismology, seismic design and construction, seismic
building code provisions, and disaster assistance. A list of publications on various subjects
addressed in this book appears next following by a list of Internet information sources. Much
information is best obtained at the local level; therefore, the reader is urged to contact local
academic institutions and the local chapters of the various professional, materials, and building
officials' organizations as well as the national and regional sources named here.


NATIONAL AND REGIONAL ORGANIZATIONS


American Concrete Institute
P.O. Box 19150/22400 W. Seven Mile Road
Detroit, Michigan 48219-1849
(313)532-2600


American Consulting Engineers Council
1015 15th Street, N.W., Suite 802
Washington, D.C. 20005
(202)347-7474


American Forest and Paper Association
1250 Connecticut Avenue, N.W., Suite 200
Washington, D.C. 20036
(202)463-2700


American Institute of Architects
1735 New York Avenue, N.W.
Washington, D.C. 20006
(202)626-7300


American Institute for Architectural Research
1735 New York Avenue, N.W.
Washington, D.C. 20006
(202)879-7750


American Institute of Steel Construction
1 East Wacker Drive, Suite 3100
Chicago, Illinois 60601-2001
(312)670-2400


American Insurance Association
1130 Connecticut Avenue, N .W., 10th Floor
Washington, D.C. 20036
(202)828-7100


American Insurance Services Group, Inc.
85 John Street
New York, New York 10038
(212)669-0400


American Iron and Steel Institute
671 Newcastle Road, Suite 1
Newcastle, California 95658-9702
(916)663-1989


American Planning Association
1776 Massachusetts Avenue, N.W.
Washington, D.C. 20036-1997
(202)872-0611


American Plywood Association
7011 South 1 9th Street, Box 11 700
Tacoma, Washington 98411-0700
(206)565-6600


American Public Works Association
Council of Emergency Management
1313 East 60th Street
Chicago, Illinois 60637
(312)667-2200
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American Red Cross
National Office of Disaster Assistance
18th and E Streets, N.W.
Washington, D.C.
(202)857-3718


American Society of Civil Engineers
345 East 47th Street
New York, New York 10017
(21 2)705-7496


Applied Technology Council
555 Twin Dolphin Drive, Suite 550
Redwood City, California 94065
(415) 595-1542


Associated General Contractors of America
1957 E Street, N.W.
Washington, D.C. 20006
(202)393-2040


Association of Bay Area Governments
P.O. Box 2050
Oakland, California 94604
(510)464-7900
e-mail: jeanncp@abag.ca.gov


Association of Engineering Geologists
323 Boston Post Road, No. 2D
Sudbury, Massachusetts 01776
(61 7)443-4639


Association of Major City Building Officials
505 Huntmar Park Drive, Suite 210
Herndon, Virginia 22070
(703)437-0100


Association of the Wall and Ceiling Industries
International
1600 Cameron Street
Alexandria, Virginia 22314-2705
(703)684-2924


Battelle Human Affairs Research Centers
4000 N.E. 41st Street
Seattle, Washington 98105
(206)525-3130


Brick Institute of America
11490 Commerce Park Drive, Suite 300
Reston, Virginia 22091-1532
(703)620-0010


Building Officials and Code Administrators
International
4051 West Flossmoor Road
Country Club Hills, Illinois 60478-5795
(708)799-2300


Building Owners and Managers Association,
International
1201 New York Avenue, N.W., Suite 300
Washington, D.C. 20005
(202)408-2662


Building Seismic Safety Council
1201 L Street, N.W., Suite 400
Washington, D.C. 20005
(202)289-7800
e-mail: cheiderinibs.org


Canadian National Committee on Earthquake
Engineering
National Research Council of Canada
Division of Research Building
Ottawa, Ontario, Canada KIA OR6
(416)996-5845


California Seismic Safety Commission
1900 K St., Suite 100
Sacramento, California 95814
(916)322-4917


Center for Earthquake Research and Information
Memphis State University
Memphis, Tennessee 38152
(901)678-2007
e-mail: stevens~ceri.memphis.edu


Center for Earthquake Studies
One University Plaza
Cape Gerardeau, Missouri 63701-4700
(314)651-2000


Central U.S. Earthquake Consortium
2630 E. Holmes Road
Memphis, Tennessee 38118-8007
e-mail: cusec~ceri.memphis.edu


Concrete Masonry Association of California and
Nevada
6060 Sunrise Vista Drive, Suite 1875
Citrus Heights, California 95610
(916)722-1 700


Concrete Reinforcing Steel Institute
933 North Plum Grove Road
Shaumburg, Illinois 60173-4758
(31 2)51 7-1 200


Council of American Building Officials
5205 Leesburg Pike, Suite 708
Falls Church, Virginia 22041
(703)931-4533


Earthquake Engineering Research Center
University of California at Berkeley
1301 South 46th Street
Richmond, California 94844-4698
(415)231-9403
e-mail: eerclib~berkeley.edu
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Earthquake Engineering Research Institute
449 14th St., Suite 320
Oakland, California 94612-1902
(510)451-0905


Earthquake Engineering Research
California Institute of Technology
Mail Code 104-44
Pasadena, California 91125
(818)395-4227
e-mail: eerlib~caltech.edu


Insurance Information Institute
110 Williams Street, 24th Floor
New York, New York 10038
(212)669-9200


Insurance Institute for Property L
73 Tremond Street, Suite 510
Boston, Massachusetts 02108-391C
(617)722-0200


International City Management A:
777 N. Capitol St., N.E.
Washington, D.C. 20002-4201
(202)289-4262


International Conference of Build
5360 South Workman Mill Road
Whittier, California 90601
(213)699-0541


Masonry Institute of America
2550 Beverly Boulevard
Los Angeles, California 90057
(213)388-0472


Metal Building Manufacturers Ass
1230 Keith Building
Cleveland, Ohio 44115-2180
(216)241-7333


National Association of Independ
2600 River Road
Des Plaines, Illinois 60018
(708)297-7800


National Association of Home Bu
15th and M Streets, N.W.
Washington, D.C. 20005
(202)822-0200


National Center for Earthquake E
Research
cdo Science and Engineering Labon
SUNY-Buffalo
342 Copen Hall
Buffalo, New York 14260
(716)636-3379
e-mail: nernceer~ubvms.cc. buffalo


National Committee on Property Insurance
10 Winthrop Square
Boston, Massachusetts 02110
(617)423-4620


Library National Concrete Masonry Association
2302 Horse Pen Road
Herndon, Virginia 22070-0781
(703)435-4900


National Conference of States on Buildings Codes
and Standards
505 Huntmar Park Drive, Suite 201
Herndon, Virginia 22070
(703)437-0100


National Coordinating Council on Emergency
oss Reduction Management


7297 Lee Highway, Suite N
Falls Church, Virginia 22042
(703)533-7672


ssociation National Elevator Industry, Inc.
185 Bridge Plaza, North, Suite 310
Ft. Lee, New Jersey 07024
(201)944-3211


ling Officials National Emergency Managers Association
c/o Executive Director, Commonwealth of
P.O. Box 59
Kentucky, Department of Military Affairs, Division of
Disaster and Emergency Services
Lexington, Kentucky 40501-0059
(502)564-8680


National Fire Sprinkler Association
Route 22 and Robin Hill Park, Box 1000


;ociation Patterson, New York 12563
(914)878-4200


National Institute of Building Sciences
1201 L Street, N.W., Suite 400


ent Insurers Washington, D.C. 20005
(202)289-7800


Natural Hazards Research and Applications
Information Center


ilders University of Colorado
Campus Box 482
Boulder, Colorado 80309-0482
(303)492-6818
e-mail: hazctr~colorado.edu


ngineering
National Research Council Board on Natural


ttory. Disasters
2101 Constitution Avenue, N.W., Room HA286
Washington, D.C. 20418
(202)334-1964
e-mail: cclarke~nas.edu


).udc
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Portland Cement Association
5420 Old Orchard Road
Skokie, Illinois 60077
(312)966-6200


Precast/Prestressed Concrete Institute
175 West Jackson Boulevard, Suite 1859
Chicago, Illinois 60604
(312)786-0300


Rack Manufacturers Institute
8720 Red Oak Boulevard, Suite 201
Charlotte, North Carolina 28217
(704)522-8644


School Education Safety and Education Project
State Seismologist
Geophysics Department, AD-50
University of Washington
Seattle, Washington 98195
(206)545-7563


Seismological Society of America
201 Plaza Professional Building
El Cerrito, California 94530
(415)525-5474


Southern Building Code Congress International
900 Montclair Road
Birmingham, Alabama 35213
(205)591-1853


Steel Deck Institute, Inc.
P.O. Box 9506
Canton, Ohio 44711-9506
(216)493-7886


Steel Plate Fabricators Association, Inc.
2400 South Downing Avenue
Westchester, Illinois 60154-5102
(708)562-8750


Southeastern United States Seismic Safety
Consortium
Department of Civil Engineering
The Citadel, The Military College of South Carolina
Charleston, South Carolina 29401
(803)792-7677


Southern California Earthquake Center
University of Southern California
University Park
Los Angeles, California 90089-0740
(213)740-5849
e-mail: jandrews~coda.usc.edu


The Masonry Society
2619 Spruce Street
Boulder, Colorado 80302
(303)939-9700


Western Seismic Safety Council
Washington State Department of Emergency Services
4220 East Martin Way
Olympia, Washington 98504
(206)459-9191


Western States Clay Products Association
9210 South, 5200 West
West Jordan, Utah 84084
(801)561-1471


Western States Seismic Policy Council
1995 Arizona Administrative Support Offices
Northern Arizona University
P.O. Box 4099
Flagstaff, Arizona 86011
(800)628-6754
e-mail: wsspc~vlshnu.glg.nau.edu


Utah Seismic Safety Commission
c/o Utah Geological Survey
2362 South Foothill Drive
Salt Lake City, Utah 84109
(801)467-7970


FEDERAL AGENCIES


Federal Emergency Management Agency


Mitigation Directorate, Program Development
Branch
500 C Street, S.W.
Washington, D.C. 20472
(202)646-2794


Region I (Boston)
J. West McCormack Building, Room 442
Boston, Massachusetts 02109-4595
(61 7) 223-9540


Region II (New York)
26 Federal Plaza, Room 1338
New York, New York 10278-0002
(212) 255-7209


Region III (Philadelphia)
Liberty Square Building, 2nd Floor
105 S. Seventh Street
Philadelphia, Pennsylvania 19106-3316
(215) 931-5608


Region IV (Atlanta)
1371 Peachtree Street, N.E., Suite 700
Atlanta, Georgia 30309-3108
(404) 853-4200


Region V (Chicago)
175 West Jackson Boulevard, 4th Floor
Chicago, Illinois 60604-2698
(312) 408-5500
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Region VI (Dallas)
Federal Regional Center, North Loop 288
Denton, Texas 76201-3698
(817) 898-5104


Region VII (Kansas City)
911 Walnut Street, Room 200
Kansas City, Missouri 64106
(816) 283-7061


Region Vil (Denver)
Denver Federal Center
Building 710, Box 25267
Denver, Colorado 80225-0267
(303) 235-4811


Region IX (San Francisco)
Building 105
Presidio of San Francisco
San Francisco, California 94129-1250
(414) 923-7100


Region X (Seattle)
Federal Regional Center
130 228th Street, S.W.
Bothell, Washington 98021-9796
(206) 487-4604


National Geophysical Data Center
National Oceanic and Atmospheric Administration
325 Broadway
Boulder, Colorado 80303
(303)497-6084


National Institute of Standards and Technology
Center for Building Technology
Room B168, Building 226
Gaithersburg, Maryland 20899
(301)975-5296
e-mail: dtodd~enh.nist.gov


National Science Foundation
Earthquake Systems
4201 Wilson Boulevard
Arlington, Virginia 22230
(703)306-1236
e-mail: Wandersoknsf.gov


U.S. Geological Survey, Office of Earthquakes,
Volcanoes and Engineering


905 National Center, M.S.101
12201 Sunrise Valley Drive
Reston, Virginia 22092
(703)648-4000


345 Middlefield Road
Menlo Park, California 94025
(415)853-8300


USGS National Earthquake Information Center
Denver Federal Center
Mail Stop 966, Box 25046
Denver Federal Center
Denver, Colorado 80225
(303)236-1586


PUBLICATIONS


The Earthquake Problem in General


Bolt, B. A. 1992. Earthquakes: a Primer . San Francisco, California: W. H. Freeman and
Company.


Gere, J. M., and Shah, H. C. 1984. Terra Non Firma: Understanding and Preparing for
Earthquakes. Stanford, California: Stanford University Alumni Association.


These two books are the best general surveys of the earthquake problem and very easy
to understand. Bolt's book emphasizes the seismological aspects and Gere and Shah
emphasize engineering, but both are comprehensive.


Levy, M., and Salvadori, M. 1995. Why the Earth Quakes. New York: W. W. Norton and
Company.


This is a good general up-to-date survey of the world's earthquake problem and how
engineers are dealing with it. It has been written by two distinguished engineers with
a gift for simple explanation of technical issues.
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Steinbrugge, K. 1882. Earthquakes, Volcanoes, and Tsunamis, an Anatomy of Hazards. New
York: Skandia American Group.


This is a detailed but readable summary of the earthquake problem in the United
States by one of the leading earthquake engineers and researchers.


The Seismic Hazard in the United States


For the information needed to define a specific location's seismic situation, contact local
academic institutions for geologists, geophysicists and seismologists, state geologists,
regional offices of the USGS and FEMA, national earthquake information centers, and
state and regional seismic safety organizations. Also see the following section on Internet
resources.


Algermissen, S. T. 1984. An Introduction to the Seismicity of the United States. Oakland,
California: Earthquake Engineering Research Institute.


Seismic Codes and Provisions


For information about the seismic building code provisions in effect in a specific
location, contact local building officials. Additional information is available from the
three national model code groups: the Building Officials and Code Administrators
International, the International Conference of Building Officials, and the Southern
Building Code Congress International.


Federal Emergency Management Agency/Building Seismic Safety Council. 1994. NEHRP
Recommended Provisions for Seismic Regulations for New Buildings, 2 volumes and maps,
Publications 222A and 223A. Washington, D.C.: FEMA,


This is the current edition of this resource document, It is reflected in the seismic
provisions of the model building codes and in the American Society of Civil Engineers
national load standard.


Harris, James R. 1992. "An Overview of Seismic Codes." Civil Engineering Practice (Fall),


This is an excellent summary of the basis of seismic codes and their historical
evolution.


Seismic Design


American Institute for Architectural Research. 1994. Buildings at Risk: Seismic Design Basics
for Practicing Architects. Washington, D.C.: American Institute for Architectural Research.


This is a self-study course on seismic design for architects, but it provides a good
overview of the subject for anyone interested in buildings. The materials include a
videotape and an accompanying publication.
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Arnold, C., and Reitherman, R. 1982. Building Configuration and Seismic Design. New
York: John Wiley and Sons.


This is a summary of seismic design from an architectural viewpoint with emphasis on
architectural decision-making as a determinant of seismic performance. It also
contains a clear nontechnical explanation of the nature of ground motion and how it
affects buildings.


Federal Emergency Management Agency/Building Seismic Safety Council. 1995. Guide to
Application of the 1991 NEHRP Recommended Provisions in Earthquake-Resistant Design of
Buildings, Publication 140. Washington, D.C.: FEMA.


This companion document to the 1991 Edition of the NEHRP Recommended
Provisions is used in courses on application of the provisions requirements.


Federal Emergency Management Agency/Building Seismic Safety Council. 1995. A
Nontechnical Explanation of the 1994 NEHRP Recommended Provisions, Publication 99.
Washington, D.C.: FEMA.


An introduction to the current edition of the Provisions for those without an
engineering background.


Federal Emergency Management Agency. 1994. Reducing the Risk of Nonstructural Earth-
quake Damage: A Practical Guide, Publication 74. Washington, D.C.: FEMA.


This is a complete survey of the nonstructural problem aimed at building and facilities
managers. It includes a clear explanation of earthquake effects on buildings and
nonstructural components and systems.


Lagorio, H. J. 1990. Earthquakes - An Architect's Guide to Nonstructural Seismic Hazards.
New York: John Wiley and Sons.


This book is an excellent general survey of seismic design, hazard, and risk from an
architectural and planning viewpoint. The title is really a misnomer, however,
because only one chapter on "nonstructural building elements" describes in detail
types of damage to equipment and building contents and even this is more of a
general survey of the problem.


Stratta, J. L. 1986, Manual of Seismic Design, Prentice-Hall, Englewood, NJ


This manual written by an experienced California engineer presents practical advice
on seismic design for design professionals.


Reports on Significant Earthquakes and Earthquake Damage


Ayres, J. M., Sun, T. Y., and Brown, F. R. 1967. Report on Nonstructural Damage to
Buildings Due to the March 27, 1964, Alaska Earthquake. Washington, D.C.: National
Academy of Sciences.


Ayres, J. M., and Sun, T. Y. 1973. Nonstructural Damage, San Fernando, California,
Earthquake of February 9, 1971, Vol. 1, Part B. Edited by L. M. Murphy. Washington, D.C.:
National Oceanic and Atmospheric Administration.
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These two documents are pioneer reports by a mechanical and electrical engineering
team that, for the first time, showed the serious effects of earthquakes on the
nonstructural components and systems of modern buildings. They remain the best
studies on nonstructural earthquake damage that have been published.


Bennett, J. H., and Sherburne, R. W., Eds. 1983. The 1983 Coalinga, California Earthquakes,
Special Publication 66. Sacramento: California Department of Conservation , Division of
Mines and Geology.


California Seismic Safety Commission. 1995. Turning Loss to Gain: the January 17, 1994
Northridge Earthquake. Sacramento: California Seismic Safety Commission.


Earthquake Engineering Research Institute. 1980. Reconnaissance Report, Imperial County,
California, Earthquake of August 13, 1978. Oakland, California: EERI.


Earthquake Engineering Research Institute. 1980. Reconnaissance Report, Northern Kentucky
Earthquake, July 27, 1980. Oakland, California: EERI.


Earthquake Engineering Research Institute. 1983. A Preliminary Report, Miramichi, New
Brunswick, Canada, Earthquake Sequence of 1982. Oakland, California: EERI.


Earthquake Engineering Research Institute. 1984. Coalinga, California, Earthquake of May 2,
1983: Reconnaissance Report. Oakland, California: EERI.


Earthquake Engineering Research Institute. 1988. "The 1985 Mexico Earthquake."
Earthquake Spectra 4(3,5).


Earthquake Engineering Research Institute. 1988. "The Whittier Narrows Earthquake of
October 1, 1987." Earthquake Spectra 4(1,2).


Earthquake Engineering Research Institute. 1990. "Loma Prieta Earthquake of October, 1989:
Reconnaissance Report." Earthquake Spectra, Supplement to Vol. 6 (May).


Earthquake Engineering Research Institute. 1995. "Northridge Earthquake of January 1 7,
1994. Reconnaissance Report." Earthquake Spectra, Supplement C to Vol. 11 (April).


Earthquake Engineering Research Institute. 1995. "Nonstructural Damage, Chapter in
Northridge Earthquake of January 1 7, 1994, Reconnaissance Report." Earthquake Spectra,
Supplement C to Vol. 11 (April).


Earthquake Engineering Research Institute. 1995. The Hyogo - Ken Nanbu Earthquake:
Great Hanshin Earthquake Disaster January 17, 1995, Preliminary Reconnaissance Report.
Oakland, California: EERI.


Housner, George, Chairman. 1990, Competing Against Time, Report to Governor
Deukmejian from the Governor's Board of Inquiry on the 1989 Loma Prieta Earthquake .
Sacramento, California: Governor's Board of Inquiry.


Jennings, P. C., Ed. 1971. Engineering Features of the San Fernando Earthquake, February 9,
1971. Pasadena: California Institute of Technology.


Moehle, J. P., Ed. 1994. Preliminary Report on the Seismological and Engineering Aspects of
the January 17, 1994 Northridge Earthquake. Berkeley, California: Earthquake Engineering
Research Center.
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Murphy, L. 1973. San Fernando, California, Earthquake of February 9, 1971. Washington,


D.C.: National Oceanic and Atmospheric Administration.


National Academy of Sciences Committee on the Alaska Earthquake. 1970. The Great Alaska
Earthquake of 1964. Washington, D.C.: National Academy of Sciences.


National Institute of Standards and Technology. 1990. Performance of Structures During the
Loma Prieta Earthquake of October 17, 1989, Publication 778. Washington, D.C.: U.S.
Government Printing Office.


National Institute of Standards and Technology. 1994. 1994 Northridge Earthquake:
Performance of Structures, Lifelines, and Fire Protection Systems, Publication 5396.


Washington, D.C.: U.S. Government Printing Office.


Nuttli, Otto, et al. 1986. The 1886 Charleston, South Carolina, Earthquake - a 1986
Perspective, Circular 98. Washington, D.C.: U.S. Geological Survey.


Oakeshott. G. B., Ed. 1975. San Fernando, California, Earthquake of 9 February, 1971,
Bulletin 196. Sacramento: California Division of Mines and Geology.


Earthquake Loss Estimation Studies


Major loss estimation studies sponsored by governmental agencies are listed below.
Some of these studies are now somewhat dated, but it is expected that a number of
new studies will be conducted in the future once a new loss estimation methodology
being developed for FEMA by the National Institute of Building Sciences is completed
in 1996.


Davis, J. F., et al. 1982. Earthquake Planning Scenario for a Magnitude 8.3 Earthquake on
the San Andreas Fault in the San Francisco Bay Area, CDMG Special Publication 61.


Sacramento: California Division of Mines and Geology.


Davis, J. F., et al. 1982. Earthquake Planning Scenario for a Magnitude 8.3 Earthquake on
the San Andreas Fault in Southern California, CDMG Special Publication 60. Sacramento:
California Division of Mines and Geology.


Federal Emergency Management Agency. 1985. An Assessment of Damage and Casualties for
Six Cities in the Central United States Resulting from Earthquakes in the New Madrid Seismic
Zone. Washington, D.C.: FEMA.


Federal Emergency Management Agency/Central U.S. Earthquake Preparedness Project. 1990.
Estimated Future Earthquake Losses for St. Louis City and County, Missouri, FEMA Publication


192, Earthquake Hazards Reduction Series 53. Washington, D.C.: FEMA.


National Oceanic and Atmospheric Administration. 1972. A Study of Earthquake Losses in
the San Francisco Bay Area: Data and Analysis. Washington, D.C.: NOAA.


National Oceanic and Atmospheric Administration. 1973. A Study of Earthquake Losses in
the Los Angeles, California Area. Washington, D.C.: NOAA.


Reichle, M. S., et al. 1990. Planning Scenario for a Major Earthquake, San Diego-Tijuana
Metropolitan Area, CDMG Publication 100. Sacramento: California Division of Mines and
Geology.
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Steinbrugge, K. V., et al. 1987. Earthquake Planning Scenario for a Magnitude 7.5
Earthquake on the Hayward Fault in the San Francisco Bay Area, CDMG Special Publication
78. Sacramento: California Division of Mines and Geology.


Toppozada, T. R., et al. 1988. Planning Scenario for a Major Earthquake on the Newport-
Inglewood Fault Zone, CDMG Special Publication 99. Sacramento: California Division of
Mines and Geology.


U.S. Geological Survey. 1975. A Study of Earthquake Losses in the Puget Sound, Washington
Area, USGS Open File Report 75-375. Washington, D.C.: USGS.


U.S. Geological Survey. 1976. A Study of Earthquake Losses in Salt Lake City, Utah Area,
USGS Open File Report 76-89. Washington, D.C.: USGS.


U.S. Geological Survey. 1980. Metropolitan San Francisco and Los Angeles Earthquake Loss
Studies: 1980 Assessment, USGS Open File Report 81-113. Washington, D.C.: USGS.


The Economics of Earthquakes


Federal Emergency Management Agency/VSP Associates. 1991. A Benefit-Cost Model for the
Seismic Rehabilitation of Hazardous Buildings, FEMA Publications 227, 228, 255.
Washington, D.C.: Federal Emergency Management Agency.


These publications and their accompanying computer software enable the user to
estimate the benefit-costs of rehabilitation programs for a variety of existing building
types for any region in the United States. FEMA 227 and 228 deal with privately
owned buildings and FEMA 255 covers federally owned buildings.


National Research Council Committee on Earthquake Engineering. 1992. The Economic
Consequences of a Catastrophic Earthquake. Washington, D.C.: National Academy Press.


This report includes a number of papers that review the economic impacts of large
earthquakes. The focus is on indirect economic effects.


Weber, Stephen F. 1985. "Cost Impact of the NEHRP Recommended Provisions on the
Design and Construction of Buildings." In Societal Implications: Selected Readings,
Publication 84. Washington, D.C.: FEMA.


This is the best reference to date for evaluating the effect on building design and
construction costs of implementing seismic design.


Earthquake Hazard Mitigation Programs


Building Systems Development Inc. 1989. Establishing Programs and Priorities for the Seismic
Rehabilitation of Buildings, FEMA Publications 45 and 46. Washington, D.C.: Federal
Emergency Management Agency.


These reports focus on the kinds of programs that may be used to mitigate the hazard
of existing buildings, how to establish priorities, and provides examples of programs
that have been implemented.
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INTERNET RESOURCES


World Wide Web (WWW) Sites


http:/Hadder.colorado.edu/-hazctr/Home.htmI (be sure to spell "Home" with a capital "H")


The Natural Hazards Research and Applications Center's Home Page provides an
introduction to the many programs and services provided by Hazards Center; current and
back issues of the center's electronic newsletter, Disaster Research; our lists of hazard
information sources and institutions, useful hazard periodicals, GIS hazard researchers,
center publications, new books on hazards and disasters, upcoming hazards conference
around the world; as well as an annotated inventory of other Internet resources.


http://www.fema.gov/


The Federal Emergency Management Agency's Home Page contains a lot of
information (over 500 pages)-about the agency itself; current disaster situations; and
disaster preparedness, response, recovery, and mitigation for families and businesses.
The site includes dozens of hypertext links to other Internet resources via its Global
Emergency Management Service (GEMS) page (http://www.fema.gov/fema/gems.html).


http://www.ngdc.noaa.gov/seg/hazard/hazards. htmlI


The National Geophysical Data Center (NGDC) Natural Hazards Data Page
includes databases, slide sets, and publications available from NGDC on geophysical
hazards such as earthquakes, tsunamis, and volcanoes, as well as the Natural Hazards
Data Resources Directory at (http://www.ngdc.noaa.gov/seg/hazard/resource/
hazdir.html), published jointly with the Natural Hazards Center in 1990.


http://www/usgs.gov


The U.S. Geological Survey Home Page contains much useful information, including
a natural hazards page (http: info.er.usgs.gov/research/environment/hazards/index.
html) that provides information on earthquakes, volcanoes, coastal erosion,
hurricanes, floods, and radon hazards.


http://www.fedworld.govl


FedWorld is designed to provide a window to virtually all U.S. federal information
services, including those dealing with disasters. It lists all agency Internet servers,
provides access to the National Technical Information Service and the numerous
reports available from that agency, as well as and many other federal reports.


Gophers


nisee.ce.berkeley.edu/1


The Earthquake Information Gopher maintained by the National Information Service
on Earthquake Engineering (NISEE) offers information on all aspects of earthquakes
and earthquake engineering, other organizations involved in earthquake hazard
mitigation, and links to many other interesting gopher sites.
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nceer.eng.buffalo.edu


The National Center for Earthquake Engineering Research (NCEER) Gopher presents
even more general earthquake and earthquake engineering information, a raft of
downloadable information, and access to NCEER's QUAKELINE database.


Lists/Newsletters/Discussion Groups


FEMA E-Mail News Service


To subscribe, send the e-mail message "subscribe news" to majordomo~fema.gov.


QUAKE-L


Quake-L includes discussions concerning recent earthquake events. To subscribe,
send the e-mail message "subscribe QUAKE-L [your name]" to
IistservCvml.noDak.edu.
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THE COUNCIL
AND ITS PURPOSE


Of the National Institute of Building Sciences


The Building Seismic Safety Council (BSSC) was established in 1 979 under the auspices of the
National Institute of Building Sciences as an entirely new type of instrument for dealing with the
complex regulatory, technical, social, and economic issues involved in developing and
promulgating building earthquake hazard mitigation regulatory provisions that are national in
scope. By bringing together in the BSSC all of the needed expertise and all relevant public and
private interests, it was believed that issues related to the seismic safety of the built environment
could be resolved and jurisdictional problems overcome through authoritative guidance and
assistance backed by a broad consensus.


The BSSC is an independent, voluntary membership body representing a wide variety of building
community interests (see page 1 0 for a current membership list). Its fundamental purpose is to


enhance public safety by providing a national forum that fosters improved seismic safety provisions
for use by the building community in the planning, design, construction, regulation, and utilization
of buildings. To fulfill its purpose, the BSSC:


v Promotes the development of seismic safety provisions suitable for use throughout the United
States;


* Recommends, encourages, and promotes the adoption of appropriate seismic safety provisions
in voluntary standards and model codes;


* Assesses progress in the implementation of such provisions by federal, state, and local
regulatory and construction agencies;


* Identifies opportunities for improving seismic safety regulations and practices and encourages
public and private organizations to effect such improvements;


* Promotes the development of training and educational courses and materials for use by design
professionals, builders, building regulatory officials, elected officials, industry representatives,
other members of the building community, and the public;


a Advises government bodies on their programs of research, development, and implementation;
and


* Periodically reviews and evaluates research findings, practices, and experience and makes
recommendations for incorporation into seismic design practices.


The BSSC's area of interest encompasses all building types, structures, and related facilities and
includes explicit consideration and assessment of the social, technical, administrative, political,
legal, and economic implications of its deliberations and recommendations. The BSSC believes
that the achievement of its purpose is a concern shared by all in the public and private sectors;
therefore, its activities are structured to provide all interested entities (i.e., government bodies at all
levels, voluntary organizations, business, industry, the design profession, the construction industry,
the research community, and the general public) with the opportunity to participate. The BSSC
also believes that the regional and local differences in the nature and magnitude of potentially
hazardous earthquake events require a flexible approach to seismic safety that allows for
consideration of the relative risk, resources, and capabilities of each community.
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The BSSC is committed to continued technical improvement of seismic design provisions,
assessment of advances in engineering knowledge and design experience, and evaluation of
earthquake impacts. It recognizes that appropriate earthquake hazard risk reduction measures and
initiatives should be adopted by existing organizations and institutions and incorporated, whenever
possible, into their legislation, regulations, practices, rules, codes, relief procedures, and loan
requirements so that these measures and initiatives become an integral part of established activities,
not additional burdens. Thus, the BSSC itself assumes no standards-making or -promulgating role;
rather, it advocates that code- and standards-formulation organizations consider the BSSC's
recommendations for inclusion in their documents and standards.


IMPROVING THE SEISMIC SAFETY OF NEW BUILDINGS


The BSSC program directed toward improving the seismic safety of new buildings has been
conducted with funding from the Federal Emergency Management Agency (FEMA). It is structured
to create and maintain authoritative, technically sound, up-to-date resource documents that can be
used by the voluntary standards and model code organizations, the building community, the
research community, and the public as the foundation for improved seismic safety design
provisions.


The BSSC program began with initiatives taken by the National Science Foundation (NSF). Under
an agreement with the National Bureau of Standards (NBS; now NIST, the National Institute for
Standards and Technology), Tentative Provisions for the Development of Seismic Regulations for
Buildings (referred to here as the Tentative Provisions) was prepared by the Applied Technology
Council (ATC). As the ATC noted, the document was the product of a "cooperative effort with the
design professions, building code interests, and the research community." Its purpose was to
'...present, in one comprehensive document, the current state of knowledge in the fields of
engineering seismology and engineering practice as it pertains to seismic design and construction of
buildings." The document included many innovations, however, and the ATC explained that a
careful assessment was needed.


Following the issuance of the Tentative Provisions in 1 978, NBS released a technical note calling
for ". . . systematic analysis of the logic and internal consistency of [the Tentative Provisions]" and
developed a plan for assessing and implementing seismic design provisions for buildings. This plan
called for a thorough review of the Tentative Provisions by all interested organizations; the conduct
of trial designs to establish the technical validity of the new provisions and to assess their economic
impact; the establishment of a mechanism to encourage consideration and adoption of the new
provisions by organizations promulgating national standards and model codes; and educational,
technical, and administrative assistance to facilitate implementation and enforcement.


During this same period, other significant events occurred. In October 1977, Congress passed the
Earthquake Hazards Reduction Act of 1977 (P. L. 95-1 24) and, in June 1 978, the National
Earthquake Hazards Reduction Program (NEHRP) was created. Further, FEMA was established as
an independent agency to coordinate all emergency management functions at the federal level.
Thus, the future disposition of the Tentative Provisions and the 1978 NBS plan shifted to FEMA.
The emergence of FEMA as the agency responsible for implementation of P. L. 95-1 24 (as amended)
and the NEHRP also required the creation of a mechanism for obtaining broad public and private
consensus on both recommended improved building design and construction regulatory provisions
and the means to be used in their promulgation. Following a series of meetings between
representatives of the original participants in the NSF-sponsored project on seismic design
provisions, FEMA, the American Society of Civil Engineers and the National Institute of Building
Sciences (NIBS), the concept of the Building Seismic Safety Council was born. As the concept
began to take form, progressively wider public and private participation was sought, culminating in
a broadly representative organizing meeting in the spring of 1 979, at which time a charter and
organizational rules and procedures were thoroughly debated and agreed upon.


The BSSC provided the mechanism or forum needed to encourage consideration and adoption of
the new provisions by the relevant organizations. A joint BSSC-NBS committee was formed to
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conduct the needed review of the Tentative Provisions, which resulted in 1 98 recommendations for
changes. Another joint BSSC-NBS committee developed both the criteria by which the needed trial
designs could be evaluated and the specific trial design program plan. Subsequently, a BSSC-NBS
Trial Design Overview Committee was created to revise the trial design plan to accommodate a
multiphased effort and to refine the Tentative Provisions, to the extent practicable, to reflect the
recommendations generated during the earlier review.


Trial Designs


Initially, the BSSC trial design effort was to be conducted in two phases and was to include trial
designs for 1 00 new buildings in 11 major cities, but financial limitations required that the program
be scaled down. Ultimately, 1 7 design firms were retained to prepare trial designs for 46 new
buildings in 4 cities with medium to high seismic risk (10 in Los Angeles, 4 in Seattle, 6 in
Memphis, 6 in Phoenix) and in 5 cities with medium to low seismic risk (3 in Charleston, South
Carolina, 4 in Chicago, 3 in Ft. Worth, 7 in New York, and 3 in St. Louis). Alternative designs for
six of these buildings also were included.


The firms participating in the trial design program were: ABAM Engineers, Inc.; Alfred Benesch
and Company; Allen and Hoshall; Bruce C. Olsen; Datum/Moore Partnership; Ellers, Oakley,
Chester, and Rike, Inc.; Enwright Associates, Inc.; Johnson and Nielsen Associates; Klein and
Hoffman, Inc.; Magadini-Alagia Associates; Read Jones Christoffersen, Inc.; Robertson, Fowler, and
Associates; S. B. Barnes and Associates; Skilling Ward Rogers Barkshire, Inc.; Theiss Engineers,
Inc.; Weidlinger Associates; and Wheeler and Gray.


For each of the 52 designs, a set of general specifications was developed, but the responsible
design engineering firms were given latitude to ensure that building design parameters were
compatible with local construction practice. The designers were not permitted, however, to
change the basic structural type even if an alternative structural type would have cost less than the
specified type under the early version of the Provisions, and this. constraint may have prevented
some designers from selecting the most economical system.


Each building was designed twice - once according to the amended Tentative Provisions and again
according to the prevailing local code for the particular location of the design. In this context,
basic structural designs (complete enough to assess the cost of the structural portion of the
building), partial structural designs (special studies to test specific parameters, provisions, or
objectives), partial nonstructural designs (complete enough to assess the cost of the nonstructural
portion of the building), and design/construction cost estimates were developed.


This phase of the BSSC program concluded with publication of a draft version of the recommended
provisions, the NEHRP Recommended Provisions for the Development of Seismic Regulations for
New Buildings, an overview of the Provisions refinement and trial design efforts, and the design
firms' reports.


The 1985 Edition of the NEHRP Recommended Provisions


The draft version represented an interim set of provisions pending their balloting by the BSSC
member organizations. The first ballot, conducted in accordance with the BSSC Charter, was
organized on a chapter-by-chapter basis. As required by BSSC procedures, the ballot provided for
four responses: "yes," "yes with reservations," "no," and "abstain." All "yes with reservations" and
"no" votes were to be accompanied by an explanation of the reasons for the vote and the "no" votes
were to be accompanied by specific suggestions for change if those changes would change the
negative vote to an affirmative.


All comments and explanations received with "yes with reservations" and "no" votes were
compiled, and proposals for dealing with them were developed for consideration by the Technical
Overview Committee and, subsequently, the BSSC Board of Direction. The draft provisions then
were revised to reflect the changes deemed appropriate by the BSSC Board and the revision was
submitted to the BSSC membership for balloting again.


As a result of this second ballot, virtually the entire provisions document received consensus
approval, and a special BSSC Council meeting was held in November 1 985 to resolve as many of
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the remaining issues as possible. The 1 985 Edition of the NEHRP Recommended Provisions then
was transmitted to FEMA for publication in December 1 985.


During the next three years, a number of documents were published to support and complement
the 1985 NEHRP Recommended Provisions. They included a guide to application of the
Provisions in earthquake-resistant building design, a nontechnical explanation of the Provisions for
the lay reader, and a handbook for interested members of the building community and others
explaining the societal implications of utilizing improved seismic safety provisions and a
companion volume of selected readings.


The 1988 Edition


The need for continuing revision of the Provisions had been anticipated since the onset of the BSSC
program and the effort to update the 1 985 Edition for reissuance in 1 988 began in January 1 986.
During the update effort, nine BSSC Technical Committees (TCs) studied issues concerning seismic
risk maps, structural design, foundations, concrete, masonry, steel, wood, architectural and
mechanical and electrical systems, and regulatory use. The Technical Committees worked under
the general direction of a Technical Management Committee (TMC), which was composed of a
representative of each TC as well as additional members identified by the BSSC Board to provide
balance.


The TCs and TMC worked throughout 1987 to develop specific proposals for changes needed in
the 1 985 Provisions. In December 1987, the Board reviewed these proposals and decided upon a
set of 53 for submittal to the BSSC membership for ballot. Approximately half of the proposals
reflected new issues while the other half reflected efforts to deal with unresolved 1 985 edition
issues.


The balloting was conducted on a proposal-by-proposal basis in February-April 1 988. Fifty of the
proposals on the ballot passed and three failed. All comments and "yes with reservation" and "no"
votes received as a result of the ballot were compiled for review by the TMC. Many of the
comments could be addressed by making minor editorial adjustments and these were approved by
the BSSC Board. Other comments were found to be unpersuasive or in need of further study during
the next update cycle (to prepare the 1991 Provisions). A number of comments persuaded the
TMC and Board that a substantial alteration of some balloted proposals was necessary, and it was
decided to submit these matters (11 in all) to the BSSC membership for reballot during June-July
1 988. Nine of the eleven reballot proposals passed and two failed.


On the basis of the ballot and reballot results, the 1 988 Provisions was prepared and transmitted to
FEMA for publication in August 1 988. A report describing the changes made in the 1 985 edition
and issues in need of attention in the next update cycle then was prepared. Efforts to update the
complementary reports published to support the 1985 edition also were initiated. Ultimately, the
following publications were updated to reflect the 1 988 Edition and reissued by FEMA: the Guide
to Application of the Provisions, the handbook discussing societal implications (which was
extensively revised and retitled Seismic Considerations for Communities at Risk), and several
Seismic Considerations handbooks (which are described below).


The 1991 Edition


During the effort to produce the 1 991 Provisions, a Provisions Update Committee (PUC) and 11
Technical Subcommittees addressed seismic hazard maps, structural design criteria and analysis,
foundations, cast-in-place and precast concrete structures, masonry structures, steel structures,
wood structures, mechanical-electrical systems and building equipment and architectural elements,
quality assurance, interface with codes and standards, and composite structures. Their work
resulted in 58 substantive and 45 editorial proposals for change to the 1988 Provisions.


The PUC approved more than 90 percent of the proposals and, in January 1 991, the BSSC Board
accepted the PUC-approved proposals for balloting by the BSSC member organizations in April-
May 1991.
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Following the balloting, the PUC considered the comments received with "yes with reservations"
and "no" votes and prepared 21 reballot proposals for consideration by the BSSC member
organizations. The reballoting was completed in August 1991 with the approval by the BSSC
member organizations of 19 of the reballot proposals.


On the basis of the ballot and reballot results, the 1 991 Provisions was prepared and transmitted to
FEMA for publication in September 1 991. Reports describing the changes made in the 1 988
edition and issues in need of attention in the next update cycle then were prepared.


In August 1992, in response to a request from FEMA, the BSSC initiated an effort to continue its
structured information dissemination and instruction/training effort aimed at stimulating widespread
use of the NEHRP Recommended Provisions. The primary objectives of the effort were to bring
several of the publications complementing the Provisions into conformance with the 1 991 Edition
in a manner reflecting other related developments (e.g., the fact that all three model codes now
include requirements based on the Provisions) and to bring instructional course materials currently
being used in the BSSC seminar series (described below) into conformance with the 1 991
Provisions.


The 1994 Edition


The effort to structure the 1994 PUC and its technical subcommittees was initiated in late 1991. By
early 1 992, 1 2 Technical Subcommittees (TSs) were established to address seismic hazard
mapping, loads and analysis criteria, foundations and geotechnical considerations, cast-in-place
and precast concrete structures, masonry structures, steel structures, wood structures, mechanical-
electrical systems and building equipment and architectural elements, quality assurance, interface
with codes and standards, and composite steel and concrete structures, and base isolation/energy
dissipation.


The TSs worked throughout 1 992 and 1 993 and, at a December 1 994 meeting, the PUC voted to
forward 52 proposals to the BSSC Board with its recommendation that they be submitted to the
BSSC member organizations for balloting. Three proposals not approved by the PUC also were
forwarded to the Board because 20 percent of the PUC members present at the meeting voted to do
so. Subsequently, an additional proposal to address needed terminology changes also was
developed and forwarded to the Board.


The Board subsequently accepted the PUC-approved proposals; it also accepted one of the
proposals submitted under the "20 percent" rule but revised the proposal to be balloted as four
separate items. The BSSC member organization balloting of the resulting 57 proposals occurred in
March-May 1 994, with 42 of the 54 voting member organizations submitting their ballots. Fifty-
three of the proposals passed, and the ballot results and comments were reviewed by the PUC in
July 1994. Twenty substantive changes that would require reballoting were identified. Of the four
proposals that failed the ballot, three were withdrawn by the TS chairmen and one was
substantially modified and also was accepted for reballoting. The BSSC Board of Direction
accepted the PUC recommendations except in one case where it deemed comments to be
persuasive and made an additional substantive change to be reballoted by the BSSC member
organizations.


The second ballot package composed of 22 changes was considered by the BSSC member
organizations in September-October 1994. The PUC then assessed the second ballot results and
made its recommendations to the BSSC Board in November. One needed revision identified later
was considered by the PUC Executive Committee in December. The final copy of the 1 994 Edition
of the Provisions including a summary of the differences between the 1991 and 1 994 Editions was
delivered to FEMA in March 1995.


1997 Update Effort,


In September 1994, NIBS entered into a contract with FEMA for initiation of the 39-month BSSC
1997 Provisions update effort. Late in 1994, the BSSC member organization representatives and
alternate representatives and the BSSC Board of Direction were asked to identify individuals to
serve on the 1 997 PUC and its TSs.
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The 1 997 PUC was constituted early in 1 995, and 12 PUC Technical Subcommittees were
established to address design criteria and analysis, foundations and geotechnical considerations,
cast-in-place/precast concrete structures, masonry structures, steel structures, wood structures,
mechanical-electrical systems and building equipment and architectural elements, quality
assurance, interface with codes and standards, composite steel and concrete structures, energy
dissipation and base isolation, and nonbuilding structures.


As part of this effort, the BSSC is developing a revised seismic design procedure for use by
engineers and architects for inclusion in the 1997 NEHRP Recommended Provisions. Unlike the
current design procedure, which is based on U.S. Geological Survey (USGS) peak acceleration and
peak velocity-related acceleration ground motion maps developed in the 1 970s, the new design
procedure will be based on USGS spectral response maps presently being revised.


The proposed design procedure may take the form of a separate design map based on the new
USGS hazard maps or may involve a process specified within the body of the NEHRP
Recommended Provisions that uses the new USGS maps as a starting point. In developing the
design procedure, the BSSC will utilize a process that includes a mechanism to allow for public
input, and the draft design procedure will be submitted to the PUC for inclusion in the draft of the
1 997 Edition for consensus balloting by the BSSC member organizations.


This task is being conducted with the cooperation of the USGS (the BSSC and USGS have signed a
Memorandum of Understanding that formalizes the process) and is being guided by a five-member
Management Committee (MC). A Resource Group (RG) consisting of interested members from the
design, construction, and earth science communities also has been established to provide
continuing input. A Seismic Design Procedure Group (SDPG) is responsible for development of the
design procedure. In November-December 1995 the BSSC will conduct five regional workshops to
solicit, examine, and resolve regional issues related to the development of the design procedure
and to introduce and begin to obtain consensus on the framework of the design procedure.
Workshops are planned for the following regions of the country: Northeast/Southeast, Central
States, Wasatch Fault, Pacific Northwest, and California.


All final TS and SDPG proposals for change are expected to be submitted to the PUC by the fall of
1 996. The PUC will meet twice to consider these proposals and to formulate its recommendations
to the BSSC Board of Direction concerning proposals to be submitted to the BSSC member
organizations for balloting. Two rounds of balloting are planned (in February-March 1 997 and
August 1997).


The balloting by the BSSC member organizations will be conducted according to the BSSC Charter.
The results of this ballot will be assembled for review by the PUC and its TSs. These committees
will assess the ballot results; resolve, insofar as practicable, any remaining issues for reballoting by
BSSC member organizations; and, if necessary, identify technical issues in need of study during
subsequent updating of the NEHRP Recommended Provisions.


The final consensus version of the 1 997 NEHRP Recommended Provisions (including as an
appendix a report on the differences between the 1 994 and 1 997 Editions) will be prepared,
reviewed, and transmitted to FEMA no later than December 31, 1 997.


Information Dissemination/Technology Transfer


In 1 987 a special effort was mounted to stimulate widespread use of the Provisions. Particular
emphasis was placed on developing the seismic hazard awareness of building owners, developers,
insurers, and investors; building and community officials; and key public interest groups.


A series of Seismic Considerations handbooks was developed to generate interest in seismic hazard
mitigation among the owners and other decision-makers and the design professionals responsible
for five building types - apartment buildings, elementary and secondary schools, health care
facilities, hotels and motels, and office buildings.


These specific efforts were supported by the participation of BSSC representatives in a wide variety
of relevant meetings and conferences, BSSC participation in development of curriculum for a FEMA
Emergency Management Institute course on the Provisions for structural engineers and other design
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professionals, issuance of a number of press releases, development of in-depth articles for the
publications of relevant groups, and the establishment of a computer data base to permit the quick
retrieval of various types of information.


In October 1 989, the BSSC received from FEMA a request for a proposal to continue its information
dissemination effort with emphasis on promoting a seminar series on application of the NEHRP
Recommended Provisions (based on the Train-the-Trainer Program prepared by FEMA's Emergency
Management Institute with the assistance of several BSSC Board members and volunteers) among
relevant professional associations, stimulating interest in cosponsorship of the seminars, and
conducting the seminars in various locations.


The proposal for initiating this effort was submitted in December 1989, and a contract was received
in March 1990. It provided for increasing substantive knowledge about the NEHRP Recommended
Provisions among a variety of audiences through the organization and conduct of 12 seminars in a
variety of locations. In June 1 991, in response to a request from FEMA, the BSSC submitted a
proposal for continuation of the series with an additional 1 2 seminars.


By October 1 995, 82 seminars will have been held. Cosponsors included the AIA Building
Performance and Regulations Committee, the American Society of Civil Engineers, the American
Concrete Institute, the American Institute of Steel Construction, the Building Officials and Code Ad-
ministrators International (BOCA), the Earthquake Engineering Research Institute Great Lakes
Chapter, the Interagency Committee for Seismic Safety in Construction, the Maine Emergency
Management Institute, the Masonry Institute of Tennessee, the Materials Handling Institute, the
Mississippi State University Continuing Education Department, the Panama Canal Commission, the
Portland Cement Association, the Southern Building Code Congress International and Rust Interna-
tional, the Structural Engineers Association of Colorado, the Structural Engineers Association of
Illinois, the University of Arkansas Continuing Education Department, and the Virginia Structural
Engineers Council.


Although it is difficult to determine precisely how effective these various efforts have been, the
number of BSSC publications distributed certainly provides at least one measure of the level of
interest generated. In this respect, the BSSC can report that more than 65,000 publications have
been requested since December 1 987, and this number is above and beyond those requests for
BSSC documents directed to FEMA. Further, many requests for information and other forms of
technical support are received and responded to monthly.


Further, in 1989, the Building Officials and Code Administrators International (BOCA) appointed an
ad hoc committee to review and study the 1988 Edition of the Provisions in order to develop a
comprehensive and consistent position on code requirements for earthquake loads reflecting
technology, design practices, and national codes and standards. In addition to six building officials
selected by BOCA, the committee included six individuals representing the BSSC (five of whom
were Board members). By October 1990, this group had developed proposed code changes that
reflect approximately 90 percent of the content of the Provisions. At its annual meeting in Septem-
ber 1991, BOCA adopted new seismic provisions for the National Building Codes based on
changes proposed by the ad hoc committee. The Southern Building Code Congress International
also acted to approve similar seismic provisions for the Standard Building Code on October 30,
1 991, during its annual meeting. SBCCI's action on the new seismic provisions must be confirmed
by a majority of the active members by written ballot. Thus, in essence all three model codes now
reflect the NEHRP Recommended Provisions. In addition, the NEHRP Recommended Provisions
were adapted for use in the 1993 Edition of Standard ASCE 7 (formerly ANSI A-58.1) and the
process is continuing for the 1 995 Edition.


IMPROVING THE SEISMIC SAFETY OF EXISTING BUILDINGS


In August 1991, NIBS entered into a cooperative agreement with FEMA for a comprehensive
program leading to the development of a set of nationally applicable guidelines for the seismic
rehabilitation of existing buildings. Under this agreement, the BSSC serves as program manager
and will cooperate with the American Society of Civil Engineers and the Applied Technology
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Council in what is expected to be a five-year effort. Initially, FEMA provided funding for a program
definition activity designed to generate the detailed work plan for the overall program.


The work plan was completed in April 1992 and in September FEMA contracted with NIBS for the
remainder of the effort. The major objectives of the project are to develop a set of technically
sound, nationally applicable guidelines (with commentary) for the seismic rehabilitation of
buildings; develop building community consensus regarding the guidelines; and develop the basis
of a plan for stimulating widespread acceptance and application of the guidelines.


The guidelines document produced as a result of this project is expected to be formulated to serve
as a primary resource on the seismic rehabilitation of buildings for the use of model code and
standards organizations, state and local building regulatory personnel, design professionals, and
educators. The project work, as delineated in the workplan, will, as a minimum, involve ASCE
and ATC as subcontractors as well as groups of volunteer experts and paid consultants. The
workplan covers all the tasks specified in the cooperative agreement in terms of accomplishment of
the three project objectives. The work is structured to ensure that the technical guidelines writing
effort will benefit from: consideration of the results of completed and ongoing technical efforts and
research activities as well as societal issues, public policy concerns, and the recommendations
presented in an earlier FEMA-funded report on issues identification and resolution; cost data on
application of rehabilitation procedures; the reactions of potential users; and consensus review by a
broad spectrum of building community interests.


To ensure continuing project oversight, a Project Oversight Committee (POC) is responsible to the
BSSC Board of Direction for accomplishment of the project objectives and the conduct of project
tasks. Further, a Seismic Rehabilitation Advisory Panel composed of approximately 20 individuals
(plus corresponding members) selected for their knowledge of various aspects of project work
(architectural components, systems, cladding; codes and standards; concrete; contractors and
constructors; earthquake research; economics; electrical; federal agencies; financing/insurance;
historic properties; legal concerns; masonry; mechanical; property owners and managers; seismic
hazards; societal concerns and public policy issues; state and local government; steel; structural
design/analysis; wood) has been established to review project products and to advise the POC
and, if appropriate, the BSSC Board, on the approach being taken, problems arising or anticipated,
and progress being made.


While overall management remains the responsibility of the BSSC, responsibility for conduct of the
specific project tasks will be shared by the BSSC with ASCE and ATC. Specific BSSC tasks are
being completed under the guidance of a BSSC Project Committee.


An earlier FEMA-funded project was designed to provide consensus-backed approval of
publications on seismic hazard evaluation and strengthening techniques for existing buildings. This
effort involved identifying and resolving major technical issues in two preliminary documents
developed for FEMA by others - a handbook for seismic evaluation of existing buildings prepared
by the Applied Technology Council (ATC) and a handbook of techniques for rehabilitating existing
buildings to resist seismic forces prepared by URS/John A. Blume and Associates (URS/Blume);
revising the documents for balloting by the BSSC membership; balloting the documents in
accordance with the BSSC Charter; assessing the ballot results; developing proposals to resolve the
issues raised; identifying any unresolvable issues; and preparing copies of the documents that
reflect the results of the balloting and a summary of changes made and unresolved issues.
Basically, this consensus project was directed by the BSSC Board and a 22-member Retrofit of
Existing Buildings (REB) Committee composed of individuals representing the needed disciplines
and geographical areas and possessing special expertise in the seismic rehabilitation of existing
buildings. The consensus approved documents (the NEHRP Handbook for the Seismic Evaluation
of Existing Buildings and the NEHRP Handbook of Techniques for the Seismic Rehabilitation of
Existing Buildings) were transmitted to FEMA in mid-1 992.


The BSSC also was involved in the joint venture with the ATC and the Earthquake Engineering
Research Institute to develop an action plan for reducing earthquake hazards to existing buildings.
The action plan that resulted from this effort prompted FEMA to fund a number of projects,
including those described above.
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IMPROVING THE SEISMIC SAFETY OF NEW AND EXISTING LIFELINES


Given the fact that buildings continue to be useful in a seismic emergency only if the services on
which they depend continue to function, the BSSC developed an action plan for the abatement of
seismic hazards to lifelines to provide FEMA and other government agencies and private sector'
organizations with a basis for their long-range planning. The action plan was developed through a
consensus process utilizing the special talents of individuals and organizations involved in the plan-
ning, design, construction, operation, and regulation of lifeline facilities and systems. Five lifeline
categories were considered: water and sewer facilities, transportation facilities, communication
facilities, electric power facilities, and gas and liquid fuel lines. A workshop involving more than
65 participants and the preparation of over 40 issue papers was held. Each lifeline category was
addressed by a separate panel and overview groups focused on political, economic, social, legal,
regulatory, and seismic risk issues. An Action Plan Committee composed of the chairman of each
workshop panel and overview group was appointed to draft the final action plan for review and
comment by all workshop participants. The project reports, including the action plan and a
definitive six-volume set of workshop proceedings, were transmitted to FEMA in May 1 987. In
recognition of both the complexity and importance of lifelines and their susceptibility to disruption
as a result of earthquakes and other natural hazards (hurricanes, tornadoes, flooding), FEMA subse-
quently concluded that the lifeline problem could best be approached through a nationally coor-
dinated and structured program aimed at abating the risk to lifelines from earthquakes as well as
other natural hazards. Thus, in 1 988, FEMA asked the BSSC's parent institution, the National
Institute of Buildings Sciences, to provide expert recommendations concerning appropriate and
effective strategies and approaches to use in implementing such a program.


The effort, conducted for NIBS by an ad hoc Panel on Lifelines with the assistance of the BSSC,
resulted in a report recommending that the federal government, working through FEMA, structure a
nationally coordinated, comprehensive program for mitigating the risk to lifelines from seismic and
other natural hazards that focuses on awareness and education, vulnerability assessment, design
criteria and standards, regulatory policy, and continuing guidance. Identified were a number of
specific actions to be taken during the next three to six years to initiate the program. In September
1990, FEMA asked for additional NIBS guidance concerning the feasibility of establishing a national
lifelines seismic safety council.


MULTIHAZARD ACTIVITIES


Multihazard Assessment Forum


In 1 993, FEMA contracted with NIBS for the BSSC to organize and hold a forum intended to
explore how best to formulate an integrated approach to mitigating the effects of various natural
hazards under the National Earthquake Hazards Reduction Program. More than 50 experts in
various disciplines concerning natural hazards risk abatement participated in the June 1 994 forum
and articulated the benefits of pursuing an integrated approach to natural hazards risk abatement.
A BSSC steering committee then developed a report, An Integrated Approach to Natural Hazards
Risk Mitigation, based on the forum presentations and discussion that urged FEMA to initiate a
program definition and initiation effort to create a National Multihazard Mitigation Council
structured and charged to integrate and coordinate public and private efforts to mitigate the risk
from natural hazards. All public and private agencies and organizations with a significant interest
in natural hazards risk mitigation are to be involved in establishing the council and in drafting its
detailed mission statement and workplan. This report was delivered to FEMA in early 1 995.


EMI Multihazard Building Design Summer Institute


In 1 994, NIBS, at the request of FEMA's Emergency Management Institute (EMI) of FEMA, entered
into an additional contract for BSSC to provide support for the administration, management,
development and delivery of the EMI Multihazard Building Design Summer Institute (MBDSI). The
MBDSI is attended by university and college professors of engineering and architecture and is
intended to provide them with instructional tools for use in creating/updating building design
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courses. The aim is to encourage widespread use of mitigation techniques in designing and
rehabilitating structures to withstand forces generated by both natural and technological hazards.
The 1 995 MBDSI conducted in July consisted of four one-week courses focusing on designing
building fire safety, earthquake protective design, flood protective design, and wind protective
design.
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BSSC PUBLICATIONS


Available in limited quantity free of charge from the Building Seismic Safety Council, 1201 L
Street, N.W., Suite 400, Washington, D.C. 20005


New Buildings


The NEHRP (National Earthquake Hazards Reduction Program) Recommended Provisions for
Seismic Regulations for New Buildings, 1994 Edition, 2 volumes and maps (FEMA Publications
222A and 223A).


The NEHRP (National Earthquake Hazards Reduction Program) Recommended Provisions for the
Development of Seismic Regulations for New Buildings, 1991 Edition, 2 volumes and maps (FEMA
Publications 222 and 223).


Guide to Application of the 1991 Edition of the NEHRP Recommended Provisions in Earthquake
Resistant Building Design, Revised Edition, 1995 (FEMA Publication 140) - 1 995


A Nontechnical Explanation of the NEHRP Recommended Provisions, Revised Edition, 1995
(FEMA Publication 99) - 1995


Seismic Considerations for Communities at Risk, Revised Edition, 1 995 (FEMA Publication 83) -


1995


Seismic Considerations: Apartment Buildings, Revised Edition, 1 995 (FEMA Publication 1 52) -
1995


Seismic Considerations: Elementary and Secondary Schools, Revised Edition, 1 990 (FEMA
Publication 149)


Seismic Considerations: Health Care Facilities, Revised Edition, 1990 (FEMA Publication 1 50)


Seismic Considerations: Hotels and Motels, Revised Edition, 1 990 (FEMA Publication 1 51)


Seismic Considerations: Office Buildings, Revised Edition, 1995 (FEMA Publication 153) - 1995


Societal Implications: Selected Readings, 1985 (FEMA Publications 84)


Existing Buildings


NEHRP Handbook of Techniques for the Seismic Rehabilitation of Existing Buildings, 1992 (FEMA
Publication 1 72)


NEHRP Handbook for the Seismic Evaluation of Existing Buildings, 1992 (FEMA Publication 178)


An Action Plan for Reducing Earthquake Hazards of Existing Buildings, 1 985 (FEMA Publication
90)


Lifelines


Abatement of Seismic Hazards to Lifelines: An Action Plan, 1987 (FEMA Publication 142)


Abatement of Seismic Hazards to Lifelines: Proceedings of a Workshop on Development of An
Action Plan, 6 volumes:


Papers on Water and Sewer Lifelines, 1 987 (FEMA Publication 1 35)
Papers on Transportation Lifelines, 1 987 (FEMA Publication 1 36)
Papers on Communication Lifelines, 1987 (FEMA Publication 137)
Papers on Power Lifelines, 1987 (FEMA Publication 138)
Papers on Gas and Liquid Fuel Lifelines, 1 987 (FEMA Publication 1 39)
Papers on Political, Economic, Social, Legal, and Regulatory Issues and General Workshop P-
resentations, 1 987 (FEMA Publication 1 43)


Multihazard Considerations


An Integrated Approach to Natural Hazard Risk Mitigation, 1995 (FEMA Publication 261/2-95)
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AFL-CIO Building and Construction Trades Department
AISC Marketing, Inc.
American Concrete Institute
American Consulting Engineers Council
American Forest and Paper Association
American Institute of Architects
American Institute of Steel Construction
American Insurance Services Group, Inc.
American Iron and Steel Institute
American Plywood Association
American Society of Civil Engineers
Applied Technology Council
Associated General Contractors of America
Association of Engineering Geologists
Association of Major City Building Officials
Bay Area Structural, Inc.
Brick Institute of America
Building Officials and Code Administrators International
Building Owners and Managers Association International
Building Technology, Incorporated
California Geotechnical Engineers Association
Canadian National Committee on Earthquake Engineering
Concrete Masonry Association of California and Nevada
Concrete Reinforcing Steel Institute
Earthquake Engineering Research Jnstitute
General Reinsurance Corporation
Interagency Committee on Seismic Safety in Construction
International Conference of Building Officials
Masonry Institute of America
Metal Building Manufacturers Association
National Association of Home Builders
National Concrete Masonry Association


National Conference of States on Building Codes and
Standards


National Elevator Industry, Inc.
National Fire Sprinkler Association
National Institute of Building Sciences
National Ready Mixed Concrete Association
Permanent Commission for Structural Safety of Buildings
Portland Cement Association
Precast/Prestressed Concrete Institute
Rack Manufacturers Institute
Seismic Safety Commission (California)
Southern Building Code Congress international
Southern California Gas Company
Steel Deck Institute, Inc.
Steel Joist Institute
Steven Winter Associates, Inc.
Structural Engineers Association of Arizona
Structural Engineers Association of California
Structural Engineers Association of Central California
Structural Engineers Association of Colorado
Structural Engineers Association of Illinois
Structural Engineers Association of Northern California
Structural Engineers Association of Oregon
Structural Engineers Association of San Diego
Structural Engineers Association of Southern California
Structural Engineers Association of Utah
Structural Engineers Association of Washington
The Masonry Society
U. S. Postal Service
Western States Clay Products Association
Western States Council Structural E~ngineers Association
Westinghouse Electric Corporation


Affiliate (non-voting) members.


*U.S. GOVERNMENT PRINTING OFFICE:2000-522-100/95060
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BUILDING SEISMIC SAFETY COUNCIL


The BuildingSeismicSafetyCouncil(BSSC)isan Independent,voluntarybody
that was establishedunderthe auspicesof the NationalInstituteof Building
Sciences(NIBS)In 1979as a directresultof nationwideinterestIn the seismic
safetyof buildings. Ithas a memsershipof 57 organizationsrepresentinga
wide varietyof buildingcommunityInterests. Its fundamentalpurpose Is to
enhancepublicsafetyby providinga nationalforumthat fostersImprovedseismic
safetyprovisionsfor use by the buildingcommunityInthe planning,design.
construction,regulation.and utilizationof buildings.To fulfill Its purpose.
the BSSC:


1. Promotesthe developmentof seismicsafetyprovisionssuitablefor use
throughoutthe UnitedStates;


2. Recommends.encourages.and promotesthe adoptionof appropriateseismic
safetyprovisionsin voluntarystandardsand modelcodes;


3. AssessesprogressIn the Implementationof suchprovisionsby federal.
state,and localregulatoryand constructionagencies;


4. Identifiesopportunitiesfor Improvingseismicsafetyregulationsand
practicesand encouragespublicand privateorganizationsto effect
such improvements;


5. Promotesthe developmentof trainingand educationalcoursesand mate-
rialsfor use by designprofessionals,builders,buildingregulatory
officials.electedofficials,industryrepresentatives,other membersof
the buildingcommunity.and the public;


6. Advisesgovernmentbodieson theirprogramsof research,development.
and implementation;and


7. PeriodicallyrevIewsand evaluatesresearchfindings,practices,and
experienceand makes recommendationsfor incorporationInto seismic
designpractices.


The BSSC'sarea of interestencompassesall building-typestructuresand includes
explicitconsiderationand assessmentof the social.technical,administrative.
political,legal,and economicImplicationsof Itsdeliberationsand recommenca-
tions.


The BSSC believesthat the achievementof Its purposeIsa concernsharedby
all in the publicand privatesectors;therefore,Its activitiesare strutured
to provideall Interestedentities(e.g..government bodiesat all levels,
voluntaryorganizations,business.Industry,the designprofession,the construc-
tion industry,the researchcommunity,and the generalPublic)with the opportu-
nity to participate.The 8SSC also believesthat the regionaland localdifferen-
ces In the natureand magnitudeof potentiallyhazardousearthquakeeventsrequire
a flexibleapproachto seismicsafetythatallowsfor considerationof the
relativerisk,resources,and capabilitiesof each community.


The BSSC Iscommittedto continuedtechnicalimprovementof seismicdesign
provisions.assessmentof advances Inengineeringknowledgeand design experience.
and evaluationof earthquakeimpacts. It recognizesthatappropriateearthquake
hazardreductionmeasuresand initiativesshouldbe adoptedby existingorganiza-
tionsand institutionsand incorporated,wheneverpossible.into their legisla-
tion. regulations.practices,rules,codes.reliefprocedures,and loan require-
ments so that thesemeasuresand Initiativesbecomean Integralpart of estaoli-
shed activities.not additionalburdens. The BSSC Itselfassumesno standards-
makingand -promulgatingrole; rather,it advocatesthat stancards-formulation
organizationsconsiderBSSC recommendationsfor Inclusioninto theirdocumentsand
standards.
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Reports in the series prepared by the Building Seismic Safety Council


as part of its Program on Improved Seismic Safety Provisions include


the following:


Societal Implications: A Community Handbook, 1985


Societal Implications: Selected Readings, 1985


Overview of Phases I and II, 1984


Appendixes to the Overview, 1984


NEHRP Recommended Provisions for the Development of Seismic Safety


Provisions for New Buildings (draft version for ballot by the


BSSC membership), 1984:


Part 1--Provisions,


Part 2--Commentary,
Appendix--Existing Buildings


Trial Designs, 1984:


Charleston Designs by Enwright Associates, Inc.,


Chicago Designs by Alfred Benesch and Company,


Chicago Designs by Klein and Hoffman, Inc. (Parts 1-4),


Ft. Worth Designs by Datum/Moore Partnership,


Los Angeles Designs by S. B. Barnes and Associates,


Los Angeles Designs by Johnson and Nielsen Associates,


Los Angeles Designs by Wheeler and Gray,


Memphis Designs by Allen and Hoshall,


Memphis Designs by Ellers, Oakley, Chester, and Rike, Inc.,


New York Designs by Weidlinger Associates (Parts 1-2),


New York Designs by Robertson, Fowler, and Associates,


Phoenix Designs by Magadini-Alagia Associates,


Phoenix Designs by Read Jones Christoffersen, Inc.,


Seattle Designs by ABAM Engineers, Inc.,


Seattle Designs by Bruce C. Olsen,
Seattle Designs by Skilling Ward Rogers Barkshire, Inc.,


St. Louis Designs by Theiss Engineers, Inc. (Parts 1-2)
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PREFACE


This volume of selected readings is intended to accompany the volume
Societal Implications: A Community Handbook, one of a series of publi-


cations prepared by the Building Seismic Safety Council (BSSC) under
contract to the Federal Emergency Management Agency (FEMA). The objec-


tive of the handbook is simply to provide between two covers a synthesis


of what is known about the most significant societal implications of
adopting new or improved seismic regulations for new buildings in those


communities across the land that are considering such a step. This
accompanying volume of selected readings provides a sampling of more
detailed information.


The handbook is a companion publication to the NEHRP (National Earthquake
Hazards Reduction Program) Recommended Provisions for the Development
of Seismic Regulations for New Buildings. Both are intended for volun-
tary use by interested parties in the nonfederal sector. Comments and
suggestions for improvement of the handbook are earnestly solicited.


Similar publications are scheduled for completion in the next several
months.


FEMA is grateful to the BSSC Board of Direction and its Executive Direc-


tor, to the BSSC committee members and consultants who prepared the
handbook and assembled the selected readings, and to the many other
volunteers whose contributions to and participation in the BSSC study


have enriched the content of these publications. Similar acknowledgment
is due the U.S. Geological Survey for the geotechnical information and


the National Bureau of Standards for the structural engineering and


cost information contained in the handbook as well as for their support
at the four BSSC meetings with building process participants (in Charles-
ton, South Carolina; Memphis, Tennessee; St. Louis, Missouri; and Seat-
tle, Washington) during which many useful insights were obtained.


Federal Emergency Management Agency
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FOREWORD


This volume of selected readings and the handbook it accompanies have


been developed to provide participants in the building process at the


local, state, and regional levels with the information they need to


adequately address the potential effects on their communities of using


new or improved seismic safety design provisions in the development of


regulations for new buildings. It represents one product of an ongoing


program conducted by the Building Seismic Safety Council (BSSC) for the


Federal Emergency Management Agency (FEMA). A brief description of


this program is presented below so that readers of the handbook and


these selected readings can approach their use with a fuller understand-


ing of their purpose and limitations.


BSSC PROGRAM ON IMPROVED SEISMIC SAFETY PROVISIONS


The BSSC was established in 1979 as an independent, voluntary body with


a membership of 57 organizations representing the full spectrum of build-


ing community Interests. Its fundamental purpose is to enhance public


safety by providing a national forum that fosters improved seismic safety


provisions for use by the building community in the planning, design,


construction, regulation, and utilization of buildings. The BSSC Program


on Improved Seismic Safety Provisions is structured to assist FEMA in


achieving national seismic safety goals.


Phases I and 11


Phases I and 11 of the BSSC program have focused on new construction.


During these phases Tentative Provisions for the Development of Seismic


Regulations for Buildings, originally developed by the Applied Technology


Council (ATC), were reviewed and revised (in cooperation with the Nation-


al Bureau of Standards). To assess the economic impact, usability, and


technical validity of the amended provisions, 17 design firms in 9 major


cities,l where the seismic risk varies from high to low, were retained


to prepare trial designs of the structural systems of various types of


buildings. The trial design effort included 46 buildings and each was


designed twice--once according to the amended ATC document and once


according to the prevailing local code for the particular location of


the design.


The amended ATC document was further revised in light of the results of


these trial designs and in late 1984 was submitted by the BSSC for ballot


lCharleston, South Carolina; Chicago, Illinois; Ft. Worth, Texas;


Los Angeles, California; Memphis, Tennessee; New York, New York; Phoenix,


Arizona; St. Louis, Missouri; and Seattle, Washington.
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to its members (see inside back cover) as The NEHRP (National Earthquake


Hazards Reduction Program) Recommended Provisions for the Development of
Seismic Regulations for New Buildings.


Phase III


During Phase III of the BSSC program, modifications are being made as
a result of this first ballot. The document that results, NEHRP Recom-
mended Provisions--1984, will reflect the consensus approval of virtually
all segments of the building community and its publication is expected
in late 1985. Since the NEHRP Recommended Provisions document is to
present the most up-to-date data and technology in the context of a ra-
tional, nationally applicable approach to seismic safety design, its
continuous revision and the issuance of subsequent editions are to be
expected.


The BSSC also has examined the societal implications that could be ex-


pected as a consequence of utilizing the NEHRP Recommended Provisions
as a source document in the development of local regulations, especially
in communities east of the Rocky Mountains that have, to date, been
largely unconcerned about the seismic safety aspects of building design.
The handbook and this accompanying volume of selected readings present
the results of that study.


Related Efforts


In related efforts the BSSC is examining the likely impact of the NEHRP
Recommended Provisions on building regulatory practices and is developing
materials and plans for encouraging maximum use of the NEHRP Recommended
Provisions. In a joint venture with the Applied Technology Council and
the Earthquake Engineering Research Institute, the BSSC is also examining
the issues involved in improving the seismic safety of existing buildings
and critical facilities. Informationon these subjects will be published
separately.


SCOPE OF THE HANDBOOK


The potential societal impacts of using new or improved seismic safety
design provisions in developing regulations for new buildings are var-
ied and difficult to quantify definitively. Nevertheless, after meeting
with building process participants and seismic safety experts and pooling
the expertise of its members, the BSSC Committee on Societal Implications
has identified a number of potential impacts that require community


consideration. The emphasis is on new buildings, and existing facilities
are discussed only to the extent that seismic safety provisions for new
buildings affect them.







DEVELOPMENT OF THE HANDBOOK


To develop the needed information, the BSSC Societal Implications Com-


mittee attempted to identify the many principal concerns, issues, and


problems connected with utilization of the NEHRP Recommended Provisions


by meeting with building process participants in four selected areas:


* Charleston, South Carolina
* Memphis, Tennessee
* Seattle, Washington
* St. Louis, Missouri


Charleston and Seattle already enforce seismic safety provisions for


new buildings while Memphis and St. Louis do not. Although these four


communities have somewhat different physical, social, and economic char-


acteristics and different degrees of seismic risk, they are representa-


tive of a broad range of seismic conditions and urban characteristics


that exist in the United States.


The committee supplemented the information It gathered in the four com-


munities with information from the literature and with the expertise


and experience of its individual members so that it could present the


users of the handbook with relatively authoritative, if not completely


comprehensive, guidance.


CONTENT OF THE HANDBOOK AND THESE SELECTED READINGS


In the chapters included in the handbook:


* The potential impacts identified by the committee are described.


* Information sources and data bases that may be able to provide


communities with general as well as specific information and


guidance are listed.


* General terms related to earthquakes are defined and the modified


Mercalli intensity (MMI) scale and the Richter magnitude scale


are described.


In this accompanying volume of selected readings, the committee has


assembled a series of papers that address various aspects of the seismic


safety issue. A number of these papers were prepared specifically for


the BSSC study and several were presented at the BSSC committee meetings


with building process participants. Several other papers were originally


presented at a 1984 FEMA workshop but were not published. One other


paper was suggested for inclusion by a BSSC committee member. Included


are:


* An estimate of the impact of the NEHRP Recommended Provisions


on design and construction costs developed for the BSSC study


"Cost Impact of the NEHRP Recommended Provisions on the


Design and Construction of Buildings" by Stephen F. Weber,


National Bureau of Standards
xi







* Descriptions of the seismic hazard in various areas of the United
States developed for the BSSC study


"Earthquake at Charleston in 1886" by G. A. Bollinger,
Virginia Polytechnic Institute and State University


"Earthquake Hazards in the Memphis, Tennessee, Area" by
Arch C. Johnston and Susan J. Nava, Tennessee Earthquake
Information Center


"Evaluation of the Earthquake Ground-Shaking Hazard for
Earthquake Resistant Design" by Walter W. Hays, U.S. Geol-
ogical Survey


"Introduction to Seismological Concepts Related to Earth-
quake Hazards in the Pacific Northwest" by Stewart W. Smith,
University of Washington


"Nature of the Earthquake Threat in St. Louis." by Otto
W. Nuttli, St. Louis University


* Explanations of seismic safety codes


"Development of Seismic Safety Codes" by Robert M. Dillon,
American Council for Construction Education


"The Purpose and Effects of Earthquake Codes" by Theodore
C. Zsutty, San Jose State University, and Haresh C. Shah,
Stanford University


* Descriptions of current seismic hazard mitigation practices and
programs,


"Current Practices in Earthquake Preparedness and Mitig-
ation for Critical Facilities" by James E. Beavers, Martin


Marietta Energy Systems, Inc.


"Management of Earthquake Safety Programs by State and
Local Governments," by Delbert B. Ward, Structural Facili-


ties, Inc.


* A description of recent seismic safety policy research developed
for the BSSCstudy


"Summary of Recent Research on Local Public Policy and
Seismic Safety Mitigation" by Claire B. Rubin, George Wash-
ington University


* A summary of the BSSC committee meetings with building process
participants in Charleston, Memphis, St. Louis, and Seattle


* A relatively extensive set of references to serve as the basis
for more detailed research
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* The list of information sources and the glossary of terms that


also appear as Chapters 7 and 8 of the handbook


Although the readings presented herein are far from comprehensive, they


are intended to give the handbook user some idea of the sorts of infor-


mation that are available. In addition, the set of references and the


list of information sources, which are included in both the handbook


and the selected readings volume, will give interested readers some


guidance about what to look for and where to find it when they pursue


topics of special interest.
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REQUEST FOR FEEDBACK


Because every community is unique in some way, FEMA and the BSSC urge


those using the handbook and these accompanying readings to provide


feedback on their experiences. If the handbook is to serve its purpose


as one means for providing up-to-date, experience-based seismic design


information, reports from its users are essential.


A "Feedback Sheet" is included at the back of both the reports to make


the response process easier and to permit users to request additional
information. Every attempt will be made to integrate what is learned


into future publications and to inform those who respond about the ex-


periences of other communities and about subsequent BSSC and FEMA ef-


forts.
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COST IMPACT OF THE NEHRP RECOMMENDED PROVISIONS
ON THE


DESIGN AND CONSTRUCTION OF BUILDINGS


STEPHEN F. WEBER


ABSTRACT


This paper provides some information on the approximate cost impacts
resulting from implementation of the NEHRP (National Earthquake Hazards
Reduction Program) Recommended Provisions (Building Seismic Safety Coun-
cil 1984 a) and proposes research to obtain improved estimates of cost
impacts. The information is derived from the 52 case studies of the
Building Seismic Safety Council (BSSC) trial design program conducted in
1983-84 and based on an amended version of the Applied Technology Coun-
cil's Tentative Provisions for the Development of Seismic Regulations
for Buildings (ATC Tentative Provisions). The NEHRP Recommended Provi-
sions are the result of the revisions and amendments to the ATC Tentative
Provisions that were recommended during the trial design program. For
the 29 trial designs conducted in the 5 cities (Chicago, Ft. Worth,


Memphis, New York, and St. Louis) whose local building codes currently
have no seismic design provisions, the average projected increase in
total building construction costs was 2.1 percent. For the 23 trial
designs conducted in the 4 cities (Charleston, Los Angeles, Phoenix,


and Seattle) whose local codes currently do have seismic design provi-
sions, the average projected increase in total building construction
costs was 0.9 percent. The average increase in cost for all 9 cities


combined was 1.6 percent. Although these case study results cannot be
directly projected to the U.S. building population, they do reflect
the order of magnitude of the cost impacts.


INTRODUCTION


This paper provides informationon the approximate cost impacts resulting
from implementationof the National Earthquake Hazards Reduction Program
NEHRP Recommended Provisions and proposes research to obtain improved
estimates of these cost impacts. The information presented here sum-
marizes the results of 52 case studies which compared the costs of con-
structing the structural components of a wide variety of buildings de-
signed according to two distinct criteria: (1) the prevailing local


Dr. Weber is an Economist for the Center for Applied Mathematics, Na-


tional Bureau of Standards, Gaithersburg, Maryland. He developed this
paper for the BSSC Study of Societal Implications and presented this
information at the BSSC meetings in Charleston, Memphis, St. Louis, and
Seattle.
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building code; and (2) a proposed set of improved seismic safety provi-
sions similar to the NEHRP Recommended Provisions. Some of the case
studies also compared the structural engineering design time required
for the two design criteria. The case studies included multifamily resi-
dential, office, industrial, and commercial building designs in nine
U.S. cities.


The case studies that serve as the primary data source for this paper
are the result of the Building Seismic Safety Council (BSSC) trial design
program that was conducted in 1983-84. This trial design program was
established to evaluate the usability, technical validity, and cost
impact of the application of a somewhat amended version the Applied
Technology Council (ATC) Tentative Provisions for the Development of
Seismic Regulations for Buildings. The NEHRP Recommended Provisions,
which currently are being balloted by the 8SSC membership, include addi-
tional amendments made in response to the results of the trial design
program.1 It is important to note, therefore, that the trial design
program data on potential cost impacts of seismic design summarized
here are based on the amended Tentative Provisions and not directly on
the NEHRP Recommended Provisions themselves and that, as noted by the
BSSC: "Some buildings showing high cost impacts will be significantly
affected by new amendments to the amended Tentative Provisions that
should tend to reduce the impact (BSSC, 1984 b)."


The framework for selecting the specific building designs included in
the trial design program is first described. The major factors con-
sidered in that selection framework include building occupancy type,
structural system, number of stories, and the cities for which the de-
signs were developed. The types of cost data reported by the partici-
pating engineering firms also are described. The cost impact data re-
sults of the trial designs then are presented in summary form by building
occupancy type and by city as well as in detail for each of the four
cities visited by the BSSC Committee on Societal Implications (Charles-
ton, South Carolina; Memphis, Tennessee; St. Louis, Missouri; and Se-
attle, Washington). In presenting the cost data, a distinction will be
made between two separate cases: (I) building communities not currently
using a seismic code of any kind (e.g., Memphis and St. Louis) and (2)
building communities that currently are using a seismic code (e.g.,
Charleston and Seattle). The paper closes with some conclusions regard-
ing the cost impact of seismic design and suggestions for further re-
search.


DESCRIPTION OF THE TRIAL DESIGN DATA


The construction cost impact of the amended Tentative Provisions gener-
ally depends on two major groups of factors: those related to charac-
teristics of the building itself and those related to the location in
which the building is to be constructed. The first group includes such


- tSee Volume 1, Overview of Phase I and 11, of the 1984 BSSC report,


BSSC Program on Improved Seismic Safety Provisions, for a full descrip-
tion of the trial design effort.
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factors as the planned occupancy of the building, the structural system
used to support the building, the general shape of the building in terms
of number of stories and floor plan, and the total size of the building.
The second group includes such factors as the seismic hazard of the
building site and the degree to which that hazard is reflected in the
current local building code. Because each of these six cost impact


factors can assume several different values, the number of potentially
unique trial designs is very large indeed. A statistically valid experi-
mental design that would adequately sample from each of these unique
cases (combinations of cost impact factors) would have required a total
sample size that was well beyond the budget and time available for the
trial design program.


Framework for Selecting Trial Designs


Because of the necessary limit on the number of trial designs, the case
study approach was used as an alternative to statistical sampling. In
order to make the case studies as representative as possible, a frame-
work was developed distributing the trial designs over the broad range
of values for each of the cost impact factors mentioned above. This
overall framework used for selecting the specific building designs in-
cluded in the trial design program is best illustrated by referring to
Table 1. Beginning with the left-hand column, there are four types of
.building occupancy included in the framework: residential, office,
industrial, and commercial. As the next four columns show, the struc-
tural system was divided into four elements, each of which has a number
of different types: vertical load system, seismic resisting system com-
ponents, other vertical components, and floor or roof components.
For example, the vertical load system could use either bearing walls or
a complete vertical load carrying frame. The method of resisting seismic
forces could employ such systems as plywood walls, concrete masonry
walls, brick walls, precast concrete walls, reinforced concrete shear
walls, prestressed moment frame, or steel braced frame. The number
of stories varied from single-story to a high-rise building with 40 sto-
ries. Between these extremes there were buildings with 2, 3, 5, 10,
20, and 30 stories. As indicated in the far right-hand columns, the


trial designs were distributed over nine cities: Los Angeles, Seattle,
Memphis, Phoenix, New York, Chicago, Ft. Worth, Charleston, and
St. Louis. These cities cover the range of seismic hazard levels found
in the United States and they vary in the degree to which seismic pro-
visions are contained in their local building code. For example, Los


Angeles is in a very high seismic hazard area while New York City is in
a low hazard area. Similarily, Seattle has adopted the Uniform Building
Code (1979) seismic provisions while the city of Memphis, although ex-
posed to considerable seismic hazard, has no seismic provisions in its
building code.


There are a total of 468 possible combinations of the 9 cities with
the 52 building types. Each of these combinations constituted a poten-
tial candidate for inclusion in the trial design program. Each candidate


is represented by one of the cells in the nine columns on the right-hand
side of Table 1. From all these potential candidates, 46 were selected
as the building design/city combinations used in the trial design pro-
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gram. These selected combinations are represented by dots that appear


in the cells of Table 1. For 6 of these 46 buildings, alternative de-


signs were also developed to provide 6 additional cost impact estimates.


As a result, there are 52 data points for which cost impact estimates


are available.


For each of the 52 building designs included in the trial design program,


a set of building requirements or general specifications was developed


and provided to the responsible design engineering firm. An example of


such building requirements specifications is presented in Table 2.


Within these requirements designers were given latitude to assure that


building design parameters such as bay size were compatible with local


construction practice. The designers were not permitted, however, to


change the basic structural type. For example, they could not change
from a reinforced concrete frame system specified in the building re-


quirements to a reinforced concrete shear wall system. Such changes


were not permitted even if an alternative structural type would have


cost less under the amended Tentative Provisions than the specified


type. This constraint may have prevented the designer from selecting


the most economical system for the amended Tentative Provisions, and


consequently may have resulted in overestimates of the cost impacts for


some of the trial designs. The 17 design firms involved in the trial


design program and the building designs for which each was responsible


are identified by city in Table 3.


Data Reported for Trial Designs


For each of the trial designs, the engineering firms developed two indi-


vidual designs for the structural components of the buildings. One
design was based on the prevailing local building code and the other
was based on the amended Tentative Provisions for the city in which the
building was to be located. The former will be referred to as the Local


Code Design and the latter,-willbe referred to as the Tentative Provi-
sions Design. Both of these designs are described in considerable detail


for each trial design in the engineering reports submitted by the firms
(BSSC, 1984c). It should be noted that only structural components were


included in the analysis for the 52 trial designs summarized here.
Consequently, the Tentative Provisions Design did not include those re-


quirements for nonstructural elements described in Chapter 8 of the


amended Tentative Provisions. The engineering reports also include
detailed estimates of the construction costs for the structural compo-


nents of each of the two designs (Local Code Design and Tentative Provi-


sions Design). These cost estimates were derived using standard, nation-
ally recognized cost estimating guides that take into account local
cost factors. The estimates were made on the basis of current construc-


tion costs at the time the designs were completed, which ranged from
early 1983 through the middle of 1984. The percentage differences in
these structural component cost estimates for the two designs (i.e.,
cost of the Tentative Provisions Design minus cost of the Local Code
Design divided by cost of the Local Code Design times 100) provide the
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TABLE 2 Typical Building Requirementsa


o Plan Form - as per that shown for each building type


o Number of Stories - 20


* Clear Structural Height - 11 feet except that: (a) the first story


shall have a 20 - foot clear structural height, and (b) the clear


structural height does not apply along the perimeter


* Plan Story Area - 79500 to 25,000 sq ft


* Plan Aspect Ratio - 1:1 to 2:1


* Bay Size - 20 foot minimum dimension; 600 sq ft minimum area (mini-


mum bay size does not apply to perimeter column spacing)


* Roof - nominally flat but with a 1/4 in 12 slope for drainage


* Window Areas - 30 to 40 percent of exterior wall areas


* Core Size - proportional to the building height


0 Core Walls and Floors - include openings for doorways, stairs, and
elevators; core wall may be structural


* Foundation Conditions - selected as representative of those that
could be anticipated in the local, consistent for all designs, and


included in design presentations


* Vertical Load Systems - complete vertical load-carrying frames


e Seismic Resisting Systems Components - dual systemb - steel moment
frame (Special) and braced frame


o Other Vertical Components - steel framing


* Floor and Roof Components - steel beams and reinforced concrete
slabs


e Similarity should be maintained in paired studies, such as local


requirements for live loads and assumed dead loads


e Other - not applicable
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TABLE 3 Design Firms and Types of Building Designs
City/Desiqn firm Type of Building/No.


Seattle


Abam Engineers, Inc. o 10-Story Steel Frame with RC Shear


Wall (O)/S-24


Bruce C. Olsen o 3-Story Wood with Plywood Walls
(R)/S-1


o I-Story Long Spa Steel, 30' Clear
Height-MF and Braced Frames
(1)/5-40


Skilling, Ward, Rogers,
Barkshire


Los Angeles


S. B. Barnes & Associates


Johnson & Nielsen


Wheeler & Gray I


Phoenix


Magadini-Alagia Associates


Read, Jones,
Christoffersen Inc.


o 20-Story Steel Frame-Dual Special


I & Braced Frames (0)S-30


o 3-Story Wood with Plywood Walls(R)LA-I:
o 1-Story Wood Frame with Precast


Concrete Tilt-Up Walls (1)/LA-37,
o I-Story Steel with Moment and


Braced Frames (1)LA-39
o 2-Story Steel Frame with RC Block


Walls (C)/LA-41


o 20-Story Steel Moment Frame with
Shear Walls (Dual) (O)LA-34:


o 12-Story Reinforced Brick Bearing
Wall with RC Slabs (R)LA-5


o 5-Story RC Bearing Wall (R)/P-10
o 20-Story RC Bearing Wall with


Core Shear Walls (O)P-22 E


o 10-Story RC Frame (Ordinary)
(0)/P-32


o 3-Story RC Block Bearing Wall
(R)/P-2


o 5-Story RC Block Bearing Wall
(R)/P-3


o 1-Story Steel Frame with RC Block
Shear Walls (I)/P-35


4
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TABLE 3 Continued
City/Design Firm


Allen & Hoshall, Inc.


Ellers, Oakley, Chester
& Rike, Inc.


Type of Building/No.


o 5-Story Bearing Wall (R)M-8
o I-Story Steel Frame with RC Ti It-Up


Exterior Shear Walls (1)/M-38
o 2-Story Steel Frame with


Non-Bearing RC Block Walls (C)M-42


o 20-Story Steel Moment and Braced
Frame with RC Floors (R)/M-14


o 10-Story RC Moment Frame
(Perimeter) (R)/M-18


o 10-Story Steel Moment Frame
(Special) with RC Slabs (O)/M-27


Ft. Worth, Texas


Datum-Moore Partnership o 5-Story RC Block Walls with Pre-
stressed Slabs (R)/FW-3


o 10-Story RC Frame with RC Shear
Walls (R)FW-15


o 5-Story Steel Moment Frame
(O)FW-27A


St. Louis


Theiss Engineering o 10-Story Clay Brick Bearing Wall
(R)/SL-5A


o 20-Story RC Frame with RC Shear
Walls (R)SL-16


o 5-Story Steel Frame with Braced
Framed at Core (O)/SL-26A


Chicago


Alfred Benesche & Co.


Klein & Hoffman


o 3-Story Brick and RC Block Bearing
Walls with Plywood Floor & Roof
Diaphragms (R)/C-2A


o 20-Story RC Frame with RC Shear
Walls (R)/C-16


o 12-Story RC Bearing Wall (R)/C-9
o Parametric Study of Steel Moment


and/or Braced Frames (O)C-26,
C-27, & C-30


o I-Story Precase RC Bearing Walls
with PC Double Tee Roof (I)/C-36A
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TABLE 3 Continued
Citv/Desian Firm


Klein & Hoffman


Type of Building/No.


o 12-Story RC Bearing Wall (R)/C-9
o Parametric Study of Steel Moment


and/or Braced Frames (O)/C-26,
C-27, & C-30


o I-Story Precast RC Bearing Walls
with PC Double Tee Roof (I)/C-36A


New York City


Weidlinger Associates


Robertson and Fowler


o 12-Story Brick Bearing Wall
(R)/NY-5


o 30-Story RC Moment Frame and Non-
Bearing Shear Wall (Dual) (R)/NY-
20A


o 10-Story RC Moment Frame (O)/NY-32


o 20-Story RC Bearing Wall (O)/NY-22
o 5-Story Steel Moment Frame (0)/NY-


27A
o 30-Story Steel Moment Frame (0)/NY-


28A
o 2-Story Steel Frame with RC Block


Walls (I)/NY-41A


Charleston* S.C.


Enright Associates o 5-Story Brick and RC Block Bearing
Walls (R)/CSC-6


: o 10-Story Steel Frame with RC Shear
1.Walls (0)/CSC-24
o I-Story Steel Moment and Braced


Frame (I)/CSC-39


R = Residential


0 = Office


I = Industrial


C = Commercial
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primary raw data on which this paper is based. Because the focus of
this paper is on percentage cost differences rather than absolute esti-
mates, the slight changes in construction costs during the study period
can be reasonably ignored.


In addition to the estimates of the construction costs for the structural
components of the two designs, the engineering firms also submitted
rough estimates of the additional design time that would be required to
use the amended Tentative Provisions. Typically these estimates were
reported as percentage changes in design time required for the structural
components assuming the design engineer was already familiar with the
amended Tentative Provisions. These design time cost percentage change
estimates are also summarized below.


SUNKARY OF COST IMPACTS


This section summarizes the cost impact data reported by the 17 design
engineering firms that participated in the trial design program. The
first subsection provides an overview of the construction cost impacts
organized first by type of building occupancy and then by city. In
the overview by city, the data are presented in two groups: cities not
currently using any seismic provisions In their local building codes
and cities currently using seismic provisions in their codes. The first
subsection also summarizes the design time percentage change estimates
provided by the engineering firms. The second subsection reports the
construction cost impacts for each individual trial design in the four
cities that were visited by the BSSC Committee on Societal Implications
(Charleston, Memphis, St. Louis, and Seattle).


Overview of Cost Impacts


Table 4 presents an overview of the construction cost impacts by type
of building occupancy. The five classes of buildings were derived from
the orginal four classes found in the framework for selecting trial
designs by dividing the residential designs into low-rise (five stories
or fewer) and high rise (more than five stories). Because only three of
the office building designs have fewer than ten stories (and those three
have five stories), the office building class is not divided. Similarly,
all seven of the industrial building designs have just one story and the
three commercial designs all have two stories. The third column in
Table 4 presents the percentage change in construction costs for the
structural components of the building, with the Local Code Design as
the base, as estimated by the BSSC trial design engineering firms. As
can be seen, the average change for the structural costs is 5.6 percent,
with by far the largest change (11.2 percent) reported for the high-rise
residential designs. This high average for residential buildings is
significantly influenced by the extremely high estimates reported for
four of these building designs: LAIB (17 percent); M14 (16 percent);
M18 (46 percent); and NY20A (20 percent).
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TABLE 4 Percentage Changes in Structural Cost and Total Building
Cost for the Trial Designs by Building Occupancy Type
Building Number of Estimated Change In Projected Change
Occupancy Designs Structural Cost (%)2 in Total Cost (7)b


Low-rise
residentialc


High-rise
residentiald


Office


Industrial


Commercial


9 3.6


12


0.7


3.311.2


21 4.7


7


1.3


1.5


3


Average Percentage
Change


0.5


5.6 1.7


5.6 1.6


§Percentage change in structural construction cost from the local code
to Amended Tentative Provisions, as estimated by the BSSC trial design
engineering firms, 1983-1984.
bProjected percentage change in total building construction cost from
the local code to Amended Tentative Provisions, derived from estimated
structural cost changes by using the following McGraw-Hill's, Dodge Con-
struction Systems Cost (1984) data on structural cost as a percent of
4--- -1 k... 1Aln nc *
I..LQa I Liu I I Ul IdI Uul X.


Low-rise residential
High-rise residental
Office
Industrial


Commercial
gFive or fewer stories.
dMore than five stories.


18. 1%


30.0%
28. 17


A-; 33.77.


29.5%
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The fourth column of Table 4 presents the projected percentage change
in total building construction costs for each building occupancy type.


These total cost changes were projected from the structural cost percen-
tage. changes by using data on structural cost as a percentage share of
total building cost for each building occupany type. The percentage
shares are based on data from McGraw-Hill's, Dodge Construction System
Costs (1984), which reports the structural percentage share of total
building cost for a large number of typical building designs. The shares
for three of these typical building designs were averaged for each of
the building occupancy types to derive the percentage shares used in
Tables 4 and 5 and reported in the footnotes to the tables. The average


projected change in the total construction cost over all 52 of the trial
designs is 1.6 percent. The high-rise residential building designs
have the highest total building cost impact with 3.3 percent, both be-


cause of the four outliers mentioned above and the relatively high struc-
tural percentage share used for this type of building (30.0 percent).


Table 5 presents the same type of data as Table 4 but reported for each
city grouped according to whether the city currently has a seismic build-
ing code or not. As expected, the average estimated change in the struc-


tural cost is considerably higher (more than twice as high) for those
cities with no seismic provisions in their local codes than for those
with seismic provisions: 7.6 percent versus 3.1 percent. A similar
relationship holds for the projected change in total building cost:
2.1 percent for cities without seismic provisions versus 0.9 percent
for those already having some seismic provisions in their local codes.


Table 6 summarizes the estimates made by the engineering firms of the
change in structural design time that is expected to be required once
the firms are familiar with the amended Tentative Provisions. The 52
responses are divided into the four categories: negligible change,
positive but unspecified change, positive specified change, and negative
specified change. The fourth category means that the amended Tentative
Provisions, once adopted and familiar to the design firms, would require
fewer design hours than the current codes do. The first response cate-
gory of negligible change was the most common with 28 designs.


Detailed Cost Impacts for Selected Cities


Tables 7 through 10 present the cost impact data for each of the indivi-
dual trial designs in the four cities visited by the BSSC Committee on
Societal Implications. The first two cities (presented in Tables 7 and
8), Memphis and St. Louis, are examples of cities with no seismic provi-
sions in their current building code even though the amended Tentative
Provisions place them in relatively high seismic hazard zones. The
last two cities (presented in Tables 9 and 10), Charleston and Seattle,
are two examples of cities that do have seismic provisions in their
local building codes. The point made in reference to Table 6 regarding
greater cost impact for the cities without seismic codes can also be


1-12







TABLE 5 Percentage Changes in Structural Cost and Total Building
Cost for the Trial Designs, by City and City Group With and Without
Seismic Provisions in Current Local Codes


Number Of Estimated Change In Project Change in
City Designs Structural Cost (7)_ Total Cost (7) b


Cities Without Seismic Provisions


Chicago 10 2.5 0.7
Fort Worth 3 6.1 1.5
Memphis 6 18.9 5.2
New York 7 7.3 2.1
St. Louis 3 4.5 1.3


Average Percentage 7.6 2.1
Change


Cities With Seismic Provisions


Charleston 3 -2.5 -0.6
Los Angeles 10 4.2 1.3
Phoenix 6 6.9 1.9
Seattle 4 -1.1 -0.3


Average Percentage 3.1 0.9
Change


Overall Average
Percentage Change 5.6 1.6


!Percentage change in structural construction cost from the local code
to the amended Tentative Provisions, as estimated by the BSSC Trial
Design engineering firms, 1983-1984.


bProjected percentage change. in total building construction cost from
the local code to Amended Tentative Provisions, derived from estimated
structural cost changes by using the following McGraw-Hi1I's, Dodge Con-
struction Systems Costs (1984) data on structural cost as percent of
total building costs:


Low-Rise Residential 18.1%
High-Rise Residential 30.0%
Office 28.1%
Industrial 33.7%
Commercial 29.5%
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TABLE 6 Possible Effects of the Amended Tentative Provisions on Struc-
tural Engineering Design Time as Reported by the Trial Design Firmsa


o For these 28 building designs negligible change was reported:


LAI, SI, P2, P3, LA5, SL5A, CSC6, C9, P10, LA15, FW15, SL16, LA18,
NY20a, 524, CSC24, SL26A, LA27, FW27A, NY28A, NY32, P35, C36A, LA37,
CSC39, S40, LA41


o For these 11 building designs positive but unspecified change was
reported:


C2A, FW3, NY5, C26A, C26, C27, C27A, S30, C30A, C30, NY41A


o For these 11 buildin designs positive specified change ranging
from 5% to 50% was reported:


M8, M14, C16, MIS, P22, NY22, M27, NY27A, P32, M38, M42


o For these 2 building designs negative specified change of -57,was
reported:


LA29, LA34


p-For descriptions of the individual building designs listed here, see


Table 3.
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TABLE 7 Design Description and Percentage Changes in Structural Cost
and Total Building Cost for the Trial Designs of Memphis


Design Structural Total Building Design Code


Code Stories Cost Change (%)a Cost Change (M)a Description


M8 5


M14 20


M18 10


4.5


4.8


13.8


3.1


1.8


3.0


Residential,
reinforced
concrete wall
and slab


Residential,
steel frame/
moment frame,
composite floor


Residential,
reinforced
concrete .
moment frame,
flat plate


Office, steel
moment frame,
composite floor


Industrial,
tilt-up shear
wall, steel
framing


Masonry shear
wall, steel
framing


§See note on Tables 4 and 5 for definition.
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25.0


16.0


46.0


I 1.0M27


M38


M42


10


2


5.4


10.0







TABLE 8 Design Description and Percentage Changes in Structural Cost
and Total Building Cost for the Trial Designs of St. Louis
Design Structural Total Building Design
Code Stories Cost Change (%)a Cost Change (%)_ Description


SL5A 10 6.0 1.8 Residential,
masonry walls,
reinforced
concrete slab


SL16 20 3.8 1.1 Residential,
reinforced
shear wall,
flat plate


SL26A 5 3.6 1.0 Office, steel
braced frame,
composite
floor


-See note on Tables 4 and 5 for definition.


TABLE 9 Design Description and Percentage Changes in Structural Cost
and Total Building Cost for the Trial Designs of Charleston, S. C.
Design Structural Total Building Design
Code Stories Cost Change (%)a Cost Change (%)_ Description


CSC6 5 -3.5 -0.6 Residential,
masonry walls,
steel joists


CSC24 10 -4.0 -1.1 Office, rein-
forced concrete
shear wal 1,
compositefloor


CSC39 I 0.0 0.0 Industrial,
steel braced
frame/moment
frame


_See note on Tables 4 and 5 for definition.


1-16







TABLE 10 Design Description and Percentage Changes in Structural Cost
and Total Building Cost for the Trial Designsof Seattle
Design Structural Total Building Design
Code Stories Cost Change (%)a Cost Change (%)b Description


Si 3 -1.1 -0.2 Residential,
wood frame,
p l ywood wa 1 s
& dDiaphragms


524 10 -4.6 -1.3 Office, rein-
forced concrete
shear wall,
compositefloor


S30 20 1.3 0.4 Of f i ce, dual
steel braced
frame/moment
frame, com-
posite floor


540 1 0.0 0.0 Industrial,
s t eel braced
f rame /mr4nentframe
(metal building)


_See note on Tables 4 and 5 for definition.
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made here by comparing the average projected change in total building
costs for Memphis (the highest at 5.2 percent) and St. Louis (1.3 per-
cent) with the corresponding percentages for Charleston and Seattle (both
negative).


CONCLUSIONS AND SUGGESTIONS FOR FURTHER RESEARCH


The results of the BSSC trial design program presented here provide
some Idea of the approximate cost impacts expected from implementation
of the NEHRP Recommended Provisions. For the 29 trial designs conducted
in the 5 cities (Chicago, Ft. Worth, Memphis, New York, 'and St. Louis)
whose local building codes currently have no seismic design provisions,
the average projected increase in total building construction costs was
2.1 percent. For the 23 trial designs conducted in the 4 cities (Char-
leston, Los Angeles, Phoenix, and Seattle) whose local codes currently
do have seismic design provisions, the average projected increase in
total building construction costs was 0.9 percent. The average increase
in costs for all 9 cities combined was 1.6 percent. Although these case
study results cannot be directly projected to the U.S. building popula-
tion, they do reflect the order of magnitude of the cost impacts of the
NEHRP Recommended Provisions.


In spite of the limited sample size of the trial design program, these
data do offer several avenues for further research. The first i.san
analysis of variance test to see whether the difference in the cost
impact estimates for the cities with and without current seismic provi-
sions is statistically significant. Because of the rather large variance
in the cost impact estimates, it may be that the difference between the
two categories (2.1 percent versus 0.9 percent) is not significant. Other
analyses could be conducted to see whether the factors such as building
occupancy type and number of levels have a significant effect on the
cost impact estimates.


Another major effort could be undertaken to normalize the data by con-
trolling for the effect of the local seismic hazard and the presence of
seismic provisons in the current code from city to city. If a seismic
design value could be established for the Local Code Design cases that
is comparable (i.e., on the same numeric scale) to the Seismic Design Co-


efficient used in the amended Tentative Provisions cases, then such a
normalization could be accomplished. This would make possible the use
of regression analysis techniques to develop a statistically valid method
for estimating seismic design cost impacts for any city.
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CURRENT PRACTICES IN EARTHQUAKE PREPAREDNESS AND MITIGATION
FOR CRITICAL FACILITIES


JAMES E. BEAVERS


In this paper an attempt is made to briefly address the broad issues of
earthquake preparedness and mitigation for critical facilities. Critical
facilities considered herein are divided into two major groups: indus-
trial and public.


Critical industrial facilities are defined as those facilities that,
if damaged by an earthquake occurrence, could result in the release of
substances harmful to the public, employees, or the environment or that
could result in what owners consider as unacceptable financial losses.
Examples of such facilities are nuclear power plants, chemical processing
plants, research and development facilities, and high-technology
manufacturing plants.


Critical public facilities are defined as those facilities that, if
damaged by an earthquake occurrence, could result in large numbers of
the public experiencing life, life-support systems, or financial losses.
Examples of such facilities are hospitals, schools, stadiums, fire sta-
tions, dams, and bridges.


CURRENT PRACTICES


Practice vs Hazard


Current practice today is actually based on the perception of the earth-
quake hazard. All one has to do to recognize this is to compare earth-
quake design practice in the State of California to that in the State
of Tennessee for example. In California, the perception Is that there
is an earthquake hazard, rightfully so. As a result, there are uniformly
accepted seismic preparedness and mitigating practices, primarily in
the form of accepted seismic design codes. In Tennessee, the perception
Is that there is no earthquake hazard, which is wrongfully so. As a
result, not only are there no uniform seismic preparedness and mitigating
practices, they are virtually nonexistent.


Dr. Beavers is Manager, Civil and Architectural Engineering, at Martin
Marietta Energy Systems, Inc., Oak Ridge, Tennessee. He presented this
paper at the FEMA Earthquake Education Curriculum Workshop held at the
National Emergency Training Center, Emmitsburg, Maryland, June 27-29,
1984.
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Four Levels of Practle


Regardless of the general perception of the earthquake hazard, today's
practice in earthquake preparedness and mitigation for critical
facilities from an engineering point of view can be divided into four
general levels:


Level l--Complex earthquake hazard evaluation and facility seismic
analysis and design as is conducted for nuclear power plants
(U.S. Nuclear Regulatory Commission, 1975).


Level II--Earthquake hazard evaluation and seismic analysis and
design as is conducted for an important chemical plant or, on oc-
casion, possibly a hospital (Manrod et al., 1981).


Level 111--Normal earthquake hazard evaluation and facilities anal-
ysis and design procedures as is conducted using the Uniform Build-
ing Code (UBC) or similar codes (InternationalConference of Build-
ing Officials, 1982; Structural Engineers Association of California,
1975).


LevelIV--No earthquake hazard evaluation or facility seismic anal-
ysis or design provisions except for the inherent lateralresistance
provided by wind analysis and design requirements.


Level I provides for a thorough evaluation of the earthquake hazard at
the location of interest to the point of simulating the expected ground
motions. The ground motions are then used as input to a rigorous seismic
analysis of the facilities followed by detail design and documentation
procedures. In many cases, Level I is considered as a very conservative
approach to earthquake preparedness and mitigation.


Level II generally represents an adjusted medium between the approach
in Level I and the approach used in Level III. The Applied Technology
Council provisions (Applied Technology Council, 1978) represent a Level
II approach for buildings. Manrod and co-workers (1981) discuss a Level
11 approach for preparedness and mitigation of existing critical
industrial facilities.


Unfortunately, the preparedness and mitigation actions taken for most
structures built in the United States today, many of which may be
considered critical, fall under Level IV.


Except in California and one or two other states, there are virtually
no adopted earthquake hazard evaluation or seismic analysis and design
guidelines or codes in the cities, counties, or municipalities.


Levels of Application vs Critical Facilities


All nuclear power plants being constructed today fall under the strict
seismic evaluation, analysis, and design requirements set forth by the
U.S. Nuclear Regulatory Commission identified herein as Level I. Other
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similar critical facilities, such as plutonium facilities, generally
fall under the same requirements.


Chemical processing facilities, uranium enrichment facilities, and high
technology manufacturing plants usually will fall into the Level IlI
approach and, in some circumstances, Level II at the discretion of the
owners--be they government or private industry. However, in many cases,
using the minimum requirements of the UBC seismic design provision (the
Level IlI application) may not be adequate for such facilities.


Critical public facilities such as dams and bridges may also fall under
Level II and III seismic provisions depending upon the perceived earth-
quake hazard of the builder/owner. Schools, hospitals, fire stations,
and stadiums will fall under the seismic provisions as described in
either Level III or IV. Since the mid-1970s, most hospital designs
fall under the Level III procedures. However, hospitals built before
the mid-1970s and schools (except California), fire stations, and sta-
diums built today may actually fall under Level IV.


All critical facilities, as a minimum, should meet earthquake prepared-
ness and mitigation requirements as defined in the UBC and, in many
cases, go beyond the requirements of the UBC. However, as a cautionary
note, It must be remembered when using the UBC, especially for industrial
facilities, that it is a building code and judgment must be used where
the code does not directly apply.


Today's Application


Although it was stated above that most structures built in the United
States today are not designed to earthquake preparedness and mitigation
provisions (a Level IV approach), nor are such provisions required by
law, a process is occurring in this country where such provision are
being applied more and more each day. This process is happening because
of the educational program occurring within the professional groups
(engineers, architects, scientists, etc.) and the liability responsibil-
ities of such professionals. For example, most engineers are now aware
of the need for earthquake hazard preparedness and mitigation practices
in the design of any new facility. Although no local enforcement codes
may require such procedures, architects and engineers are acutely aware
of recent decisions in the courts where following the minimum require-
ments of building codes is not justification for not using prudent engi-
neering judgment. As a result, many architects and engineers are now
applying earthquake hazard preparedness and mitigation provisions in
their facility design. For critical facilities, architects and engineers
usually have no trouble convincing the builder/owner of the necessity
for such provisions and the builder/owner is willing to accept the ad-
ditional costs. However, for noncritical facilities, it is extremely
difficult for the engineer or architect to convince the builder/owner
of the long-term cost benefit of applying such provisions, and in many
cases, the builder/owner will refuse--creating a professional dilemma
for the architect or engineer.


2-3







TODAY'S TECHNOLOGY


Progress


Today's technology can best be described as a "forever changing state of


the art." After each major earthquake, scientists and engineers seem


to gain new insights as to how earthquake ground-shaking occurs and


how man-made structures respond. The state of the art has advanced


tremendously during the past 20 years as a result of the 1964 Alaskan


Earthquake, the 1971 San Fernando Earthquake, other large but less nota-


ble earthquakes (e.g., Coalinga 1983)9 engineers' and scientists' success


at obtaining instrumental recordings of earthquake motions and structural


response, the "national" emphasis placed on understanding the earthquake


phenomena to provide safe nuclear power plants, and the passage of the


Earthquake Hazards Reduction Act of 1977.


The nuclear power industry can be contributed with being the catalyst


that sparked a strong earthquake and earthquake engineering research


program in the mid-1960s that may have peaked as we entered the 1980s.


Although a lot has been learned during the past 20 years, our current


understanding of the earthquake phenomena and how man-made structures


respond to such events still has many shortcomings.


Understanding the Problem


We now understand the general phenomena of what causes earthquakes based


on the concept of plate tectonics. This concept applies very well on


the West Coast of the United States. However, understanding the concept


of earthquake occurrences at intra-plate locations like the Midwestern


and eastern parts of the United States is extremely lacking. The lack


of understanding can be based on two primary reasons: infrequent


earthquake occurrences and earthquake occurrences at depth with no sur-


face faulting. We do know enough about intra-plate earthquakes to know


that the same design and analysis principles that are used on the West


Coast may not be directly applicable in the Midwest and East because of


the infrequency of such events and the attenuation rates.


From a purely engineering point of view, a such high state of technology


exists regarding our ability to analyze complex structures to great


detail. The phenomenal growth of the computer industry has provided us


with this capability. However, our understanding of material properties


and our ability to construct structures to such precise detail is far


behind. In fact, our ability to analyze and design structures to earth-


quake ground motions far exceeds our ability to understand what the


motions might be.
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PRACTICE KEEPING PACE WITH TECHNOLOGY


Lag Time


As engineers and scientists learn more about preparedness and mitigation


of the earthquake hazard and our development of technology, they begin


the process of adopting this new found knowledge to practice. Like any


industry, when trying to put new technology into practice, there is a


lag time. However, in the case of nuclear power plants where the Level


I approach to preparedness and mitigation occurs, technology has been


placed directly into practice with little or no lag time. The Level I


approach to preparedness and mitigation has been the leader of the


"earthquake industry." In the Level 11 approach9 an assessment would


be made of the new developments in the Level I approach and these de-


velopments would be either rejected or accepted as deemed appropriate


and practical for the particular critical facility under consideration.


For those developments deemed appropriate for a Level II application,


the lag time was usually relatively short. Those developments not deemed


appropriate for a Level II application have been put aside--it may take


years before such developments become practice.


The lag time in getting new developments into practice at the Level III


stage of application usually is several years unless the development


results in the awareness of a serious deficiency in the Level III ap-


proach. Even then it would probably take one or two years to get the


code bodies changed.


Dynamic Analysis--Practice


As an example of the difficulty of taking technological development and


applying it to practice, let's consider the case of dynamic analysis.


Dynamic analysis capability has been around for 30 years and engineers


recognize that structures subjected to earthquake loads are more properly
analyzed using some form of dynamic analysis. But in the UBC, which is


an accepted nationwide Level III type application, there are no provi-


sions for such analyses. This exists for several reasons including,


for example, perceived added costs of doing such analyses which are


more complex than a simple static analysis, an undergraduate engineering


educational level that does not require a dynamic-analysis background
(reserving it for graduate students), perceived low earthquake hazards


by engineers and the public, and the tendency to keep legislated codes


as simple as possible in an attempt to insure more uniform application
of such requirements.


Apylled Technology Council


In an attempt to overcome the obstacles to placing current technology
into the hands of practice in as practical a way as possible, the Applied
Technology Council (1978) developed the Tentative Provisions for the


Development of Seismic Regulations for Buildings. This effort began in


the early 1970s and when the result was published in 1978, it repre-


sented a very good recommendation for earthquake technology transfer to
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practice. Excellent work is still going on to substantiate and justify
the cost benefits of this technology transfer. However, except for iso-
lated cases on a voluntary basis, none of this technology transfer has


actually occurred.


EXISTING CRITICAL FACILITIES


Although earthquake hazard preparedness and mitigation practices have
been occurring for new critical facilities during recent years, very
little has been done to retrofit existing critical facilities. Most
owners are not willing to provide the funds to retrofit such facilities
because of the high cost involved. The high costs occur when the re-
trofit requirements are based on bringing the existing facilities under
total compliance of a Level 1, II, or III approach.


To avoid the high costs of total retrofit, much can still be done in
costing critical facilities to minimize the earthquake risks. For ex-
ample, anchoring equipment and piping systems in existing facilities
is an effective way to conduct earthquake hazard preparedness and miti-
gation procedure.


TECHNOLOGY TRANSFER COMMITMENTS


Several technology initiatives could be developed for the transfer of
earthquake hazard preparedness and mitigation technology to practice.
However, to be successful, several commitments must be made.


There must be a commitment by government, industry, and the public to
appropriate the funds required for such initiatives. In addition, the
public, industrialand government managers, and political representatives
must have a reasonable understanding of what the earthquake hazards are
in their area of concern. As stated earlier, the problem here is that
other than in, say, California, the earthquake hazard is perceived by
these groups to be no hazard. The professional groups--architects, engi-
neers, and scientists--must do their utmost to understand the earthquake
hazard and develop proper preparedness and mitigation procedures--tech-
nology transferred to practice. The political and industrial communities
must be committed to support and promote the initiatives.


For critical industrial facilities, today's social and political environ-
ment in the United States is very conductive for obtaining the commit-
ment of the public and the political community. To get the same level
of commitment for many critical public facilities is, and will be, con-
siderably more difficult and will not occur until the public has some
understanding of the earthquake hazard. However, because critical faci1-
ities are "critical," there is an ever-increasing commitment by archi-
tects, engineers, builders, and owners to transfer today's earthquake
technology to practice.
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SUMMARY


Although scientists and engineers continue to strive for a better under-


standing of earthquake hazard preparedness and mitigation, the technolog-


ical state of the art seems far ahead of that technology, except for


highly visible and critical facilities, used in current practice.


An education program involving all phases of training is needed. How-


ever, public information and awareness programs should be placed at the


top of the list. Until the public has a better understanding of what


the earthquake hazards are, progress toward earthquake preparedness and


mitigation will be slow unless regulation occurs--and regulators are


the public.
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DEVELOPMENT OF SEISMIC SAFETY CODES


ROBERT M. DILLON, AIA, M.ASCE, A.AIC


The history of the codes and standards system in the United States is


an interesting one; however, of greater importance in this context is


what it can tell us about the likely future course of codes and standards


development, and the wisdom of working within that system to effect


nationwide change in building hazard mitigation practices.


The first model code, the National Building Code, was prepared in 1905


by the National Board of Fire Underwriters, now the American Insurance
Association. Concerned about the huge fire losses in American cities and


towns, the Board drafted the code with the hope that it would be adopted


into law by these cities and towns. Of course, the code dealt with


more than fire safety, so it also held the promise of helping reduce


the wide variations in the content of building codes--a problem that


already was becoming apparent as commununityafter community made a tailor-
ed response to perceived public health and safety needs and to public


demands for such protection. As early as 1921, a U.S. Senate committee


called attention to the high costs of construction that it felt were a


consequence of the growing number of municipal codes and the lack of


uniformity among those codes. Therefore, the lack of uniformity in


building codes, as well as the extent and adequacy of their coverage,


is hardly a new concern--just one that is rediscovered from time to time.


In 1927, the first edition of the Uniform Building Code was published


by what today is the West Coast headquartered International Conference


of Building Officials (ICBO).


In 1939, it was the U.S. National Bureau of Standards that issued a


report calling for greater code uniformity. At the same time, it called
for the use of nationally recognized building standards in building
codes and for the development of means for the acceptance of new mater-


ials and methods--the concept of a total system for both regulation


and the introduction of technology.


Following World War 11 (in 1946), the Southern Building Code Congress


(SBCC), headquartered in Alabama, was formed and its model code, the


Standard Building Code, was first published. Then, in 1950, the Building
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Officials and Code Administrators (BOCA)9 which was created in 1915 and


is headquartered in Chicago, published its model code, the Basic Building


Code.


There now were four model codes--the National Building Code, the Uniform


Buildin9 Code, the Standard Building Code, and the Basic Building Code.
The latter three were and are prepared by building officials with input
from the building community.


The National SuBuldi gCode was last revised in 1976, and in 1980, the


National Conference of States on Building Codes and Standards--a body
that received its impetus from the National Bureau of Standards--ob-
tained the rights to the code and proposed to develop it as a consensus
document In the manner of standards of the American Society for Testing
and Materials (ASTM) and the American National Standards Institute
(ANSI). Although the concept of a consensus code--as distant from a doc-
ument produced ilthbuilding officials as the sole decision-makers--was
lauded by many and a degree of progress was made In organizing for the
task, the concern for the creation of yet another model code, just as


it appeared that the number would be reduced to three, led to the ulti-
mate abandonment of the effort. Today, BOCA has the rights to the na-
tional building code name.


The three model code bodies have been quite aggressive and competitive
in seeking adoptions of their respective codes. Nevertheless, there


still are communities across the country that have no code, particularly
communities in rural and newly developing areas, and areas where the
code treats only or principally facilities involving public use or occu-
pancy. Also, many of the communities that have adopted one of the model


codes have not done so without additions, deletions, and modifications
--not infrequently, extensive such deviations. Further, not all codes


are up to date by any means, which leads to even further lack of uni-
formity among various jurisdictions.


The difficulty was compounded by a move in the late 1960s and early
1970s to foster more state rather than local codes--leaving us with a
greater mixture of both. Finally, many of our nation's largest cities
continue to have their own code. Thus, the dream of uniformity or,
what is perhaps a better way of phrasing the need, harmony of provisions
is far from a reality.


As early as 1949, the model code organizations, together with several


national organizations such as ASTM, the American Insurance Association
and the Underwriter's Laboratories, several federal agencies, and the
National Research Council of Canada formed the Joint Committee on Build-
ing Codes (JC8C) to seek greater code uniformity. In 1959, the JCBC


became the Model Codes Standardization Council (MCSC) and the design
professions became advisory members. The MCSC was further expanded in
1970 to include construction industry representatives, also as advisory


members.


With all of this, progress was still painfully slow on the issue of
uniformity and/or harmonization. The nation and building technology
were growing rapidly and there still were strong feelings that codes
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were growing rapidly and there still were strong feelings that codes
were a major deterrent to progress and a cause of increased building
costs. As a result, Congress created the National Commission on Urban


Problems--more popularly known as the DougIas Commnission after its chair-


man, the late Senator Paul Douglas of Illinois. The Douglas Commission


made a rather exhaustive study of the codes and standards situation
across the United States. Its findings were detailed in a 1969 report,


and one of those findings was that an entirely new instrument was needed


to address the problem--one that would have the backing of the Congress


and the clear mission of bringing about a more rational and responsive
building regulatory environment and a nationwide system for facilitating
the introduction of new technology. The new instrument was designated
the National Institute of Building Sciences (NIBS) by the Commission.


NIBS was a long time coming into being. Not only did the Congress have


to be convinced that it was needed--particularly in the form of a pri-


vate, nongovernmental body authorized by the Congress--but the many
diverse and divided public and private interests in the building com-
munity itself had to be convinced that NIBS was necessary or at least


worth a try.


It took from 1969 until 1974 to be authorized by the Congress, and until


mid-1976 for the President of the United States to appoint its first
Board of Directors. NIBS received its first of five start-up capital
appropriations from the Congress in late 1977 and effectively began
operations at the beginning of 1978. And, during these years, the build-


ing community and the code bodies were not idle.


In 1972, the three model code bodies formed the Council of American
Building Officials (CABO), and CABO in turn created the Board for the
Coordination of Model Codes (BCMC) and the National Research Board (NRB)


to begin a process for reviewing and recognizing building products and


systems. This was not the first effort made by the three model codes
to find a way to work together but it has been the only one to have
withstood the test of time to date. No doubt the creation of NIBS and


the events that surrounded it provided considerable impetus to succeed.


One example of CABO achievements is that it succeeded in creating a
one- and two-family dwelling code that, because of its adoption by re-
ference by the three parent model code bodies, has become a nationwide


model. It must be pointed out at this juncture, however, that there


are few who are familiar with the regulatory scene in this country who
would like to see a national model code--or, perhaps it would be more


to the point to say that there are a few who would want to see a single
national model code that could easily become a national building code


by legislative action. The building community has gained a healthy
respect for the value of divided authority whether private or public.
This is not to say, however, that there is not a desire for greater


harmonization of the provisions of both model and actual codes. The
same can be said for working to eliminate needless overlap, duplication,


and conflict among the standards referenced and available for referencing
in codes.
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For example, when NIBS recommended the gradual phasing-out of the HUD
Minimum Propertv Standards in favor of an improved CABO One- and Two
Family Dwelling Code for that type of housing and any of the three na-
tionally recognized model codes or their equivalent for multifamily
housing, a great opportunity was created for achieving increased harmon-
ization of code provisions, at least in this one area of building regu-
lation. Both HUD and CABO have followed through with this recommen-
dation. Further, because the One- and Two-Family Dwelling Code process
is more open to building community participation than is the case with
the model codes themselves, there has been the opportunity to bring a
diversity of building industry talents to bear on at least one area of
model code formulation in a manner akin to that of voluntary consensus
standards development.


With this gradual movement toward greater harmonization of the model
codes, there also has been a gradual movement toward the adoption of
these model codes by the nation's states and communities. However, it
must be stressed again that adoptions are by no means universal and
certainly not adoptions without modification; that most of the major
cities continue to have a code that is in many ways unique to that city
and reflective of its history and political character, that not all
jurisdictions keep their codes up to date, and that appeals and resulting


variances make it virtually impossible to be able to say that provisions
that even appear to be the same are truly the same at any given point
in time.


Therefore, with perhaps as many as 16,000 code issuing jurisdictions in
the country, some at the state level, some at the local level and some
at both, and with all of these forces at work, there remains a great
deal of disharmony among the resulting codes and code provisions in
force. It also is the case that many federal agencies have their own
construction requirements which add to the lack of harmony. As an aside,
the relatively recent action of the Office of Management and Budget in
issuing a bulletin that calls upon all federal agencies to rely on volun-


tary consensus standards to the maximum extent possible is helping the
cause of harmonization significantly.


It should be clear at this point that there is no one point of entry
for effecting code changes even though input through the model code
change process can have a significant effect on the whole of code prac-
tice. It always must be remembered that ultimately it is the body having
political jurisdiction that must decide what performance level will be
sought and what specific requirements will be imposed to achieve that
level of performance. This applies to the location, design, construc-


tion, and rehabilitation of its own facilities as well as to those under


private ownership.


These decisions--that is, whether and how to provide protection against
any potential natural or man-made destructive force--are political simply
because determining the level of risk and the costs and benefits that
are likely to flow from taking any given set of protective measures is
so much a matter of judgment. The challenge to the professional com-
munity, then, is to provide,political decision-makers with ever more
reliable information and recommendations to assist them in their awesome
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task of assessing the risks and establishing the costs and benefits of
one decision over the other. This implies, of course, that the profes-
sional community will be able to reach a reasonable agreement on what
information and recommendations are to be provided. And in this regard,
the nation is at a turning point with regard to earthquake technology
and its proper application.


Today, there is a major debate concerning how realistic the risk of
damaging earthquakes is in much of the eastern two-thirds of the country
and an even greater debate on what regulatory provisions can best address
those perceived risks.


It is important to recognize that perhaps 80 percent of a building code
is made up of reference standards or materials that have come from stan-
dards. In the United States, most of these standards are either volun-
tary consensus standards or industry standards; however, there continues
to be reliance on a number of government standards as well, particularly
standards promulgated by federal agencies for their own use or for regu-
latory purposes. Therefore, it is to these criteria and standards that
one also must look if building practices are to be changed or influ-
enced. It was not too many years ago that the sources of information
and data on seismicity and seismic effects were numerous. Today, these
sources are fewer.


At this point it might be best to refer to the June 1978 publication,
Tentative Provisions for the Development of Seismic Regulations for
Buildings, prepared by the Applied Technology Council of the Structural
Engineers Association of California. Popularly known as ATC 3-06, this
document has become the focus of proposed changes in seismic standards
and codes because of its sponsorship by the National Science Foundation
and wide participation by design professionals and representatives of
code bodies, governmental agencies at all levels, and the materials
industry.


The program effectively began with a workshop on disaster mitigation
sponsored by NSF and the National Bureau of Standards (NBS) in Boulder,
Colorado, in August 1972. Therefore, the current effort to upgrade
disaster mitigation through improved codes and standards is already 12
years old. After ATC 3-06 was published, there was much debate as to
the appropriateness of some of the proposed provisions, as to the extent
of the proposed application of the provisions, and as to the usefulness
of the document itself for the purpose implied in its title--i.e., as
provisions for regulatory purposes--because of its mixture of criteria,
design procedures, and commentary. Actually, it is clearly stated in
the foreword to the document that:


These provisions are tentative in nature. Their via-
bility for the full range of applications should be
established. We recommend this be done prior to their
being used for regulatory purposes. Trial designs
should be made for representative types of buildings
from different areas of the country and detailed com-
parisons made with costs and hazard levels from exist-
ing design regulations.
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Concern for a better way to assure consensus among all of the interested
parties became a significant issue toward the end of the 1970s; there-
fore, in 1979, after much discussion among the key building community
organizations and federal agencies, the Building Seismic Safety Council
(BSSC) was created under the auspices of the aforementioned National
Institute of Building Sciences. Today, BSSC operates within NIBS as an
independent, voluntary body of some 58 separate organizations. The
trial designs recommended by ATC are some 58 separate organizations.
The trial designs recommended by ATC are well under way with funding by
FEMA--indeed, the second series of these designs is now nearing com-
pletion. The next phase of the program will entail getting agreement of
the members of the Council on any changes proposed by its committees as
a result of previous balloting on the tentative provisions and any
changes that seem needed as a result of the trial designs. Publication
of the agreed upon seismic safety provisions will follow. It also will
include an assessment of the socio-economic impact that could be expected
as a consequence of implementing and utilizing the provisions, especially
in communities east of the Rocky Mountains that to-date have been largely
unconcerned with the seismic safety aspects of building design; a study
of the likely impact of the provisions on building regulatory practices;
and development of materials and plans for encouraging maximum use of
the provisions. Next will come the arduous tasks of seeking changes in
the model and actual codes and the appropriate reference standards and
educating designers and other building community participants in their
use. A good start on this latter task will already have been made be-
cause of the involvement of local firms across the country in the trial
designs.


In the meantime, the federal government, working through an interagency
committee, has been proceeding with applications for federal construc-
tion. And, it appears that the National Bureau of Standards, as the
Secretariat for an American National Standards Institute standards com-
mittee known as A-58.1, already has introduced elements of ATC 3-06
into the 1982 edition of A58.1. For example, the A58.1-1982 seismic
zone maps--i.e., maps of the 50 states and Puerto Rico which identify
geographic areas of differing earthquake hazard (from 0 to 4)--is derived
from maps contained in ATC 3-06.


It appears likely that seismic design procedures will be considerably
different if the current work stays on course. At present, the seismic
force factors used In ANSI A58.1-1982 are quite similar to those used
in the 1982 edition of the Uniform Building Code (UBC) and, because
the UBC is the model code most used in the West where earthquakes of
significant magnitude are a matter of fairly recent memory, the UBC is
typically the most responsive to changes in earthquake engineering
technology. The Standard Building Code (SBC) simply references the
provisions of A58.1 and must be updated to reference new editions or to
introduce other provisions. The lateral force factors in the Basic
Building Code (BBC) are specified and are somewhat different from those
in the UBC and A58.1-1982. The risk maps in the SBC and BBC are dif-
ferent than those in A59.1-1982. It might be reasoned that all of these
standard reference works will come into greater harmony if not actually
share the same provisions once the work of BSSC is finished and a reason-
able consensus has been achieved on the seismic safety provisions thus
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recommended. However, even if this does occur, that is not to say that


all states and communities will readily adopt the provisions appropriate
to their area.


It does seem, however, that with the greater acceptance of decision-
making processes such as those employed by the Building Seismic Safety
Council and A58.1 (which deals with all dead, live, and environmental
loads on buildings and not just earthquakes), the opportunity exists to
influence those political bodies that ultimately must make the risk-
taking decisions in the areas of public health, safety, and welfare.
By bringing together representatives of all vital interests and exper-
tise, the likelihood of finding adequate authority outside the process
to challenge the collective judgments of those involved decreases drama-
tically.


One would think that concern for the potentially devastating effects of
earthquakes would engender an eagerness to apply the regulatory provi-
sions offered by technical experts. This simply has not been the case.
Regardless of what the technical experts say, the evidence has not been
sufficient to convince a lay public that has never experienced an earth-
quake or is aware that there has not been an earthquake of significance
in their area in recorded history, that one of potentially devastating
effect could occur tommorrow. And, perhaps more to the point, the lay
public may not perceive the odds that such an earthquake wi-lloccur in
their area during their lifetime to be great enough to justify spending
large sums of public and/or private funds to provide or upgrade protec-
tion. A finding that the costs of providing adequate protection are
minimal or within reason, would go a long way toward allaying these
concerns--at least with new construction.


Unfortunately, much the same skepticism can be found with many design
professionals and others directly involved with the building community
who have never been taught seismic design and who are not required to
possess such knowledge to be able to practice or fulfill their other
roles in building. Such knowledge simply is of little use in an area
where it is not needed for survival in the marketplace.


The answer to the question of whether there are problems that can be
addressed by education, therefore, is a resounding yes. There is a big
job of public education to be done. There is need to expand the educa-
tion of building design professionals in seismic design practices.
There is need to educate all those who would participate in housing,
building, and planning on the state of the art in seismic technology.
And, there is need to continue to educate everyone on the importance of
achieving a voluntary consensus--one that includes the executive branches
of government--on the standards and regulatory provisions that are to
be recommended to the appropriate legislative bodies.


It appears that the knowledge and tools will soon be ready for making
the next step up on seismic building design, construction, and rehabili-
tation practice. What is needed is a game plan for bringing those tools
into play in an atmosphere of rationality--something that has not been
done too well in the building arena in the past. Experience has shown
that once a change is perceived as desirable or possible by those di-
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rectly involved, the federal government has all too frequently agreed
to lead the charge--not in a studied manner but in a rush and with an


outsized and often frantic program with unreal goals and timetables. I
hope I have indicated that the building community and the body politic
as it deals with housing, building, and planning issues simply does not
respond well to this kind of pressure.


What usually happens after one of these frantic efforts has been tried
and fails is that the legislators that voted the resources and the con-
sumers that have been stimulated to great expectations either become
convinced that one cannot get from here to there or simply fall back to
sleep. The effort is aborted and the goal is farther from achievement
than if the program had never been launched--witness Operation Break-
through and the Building Energy Performance Standards.


A continuation of the cooperative program already under way, with a
steady hand on the tiller, will undoubtedly prove in the long run to
have been the best course to follow. The old adage "haste makes wastes"
certainly should not be forgotten in the case of the earthquake hazard
reduction program. Its going well. Let's not break it.
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THE EARTHQUAKE AT CHARLESTON IN 1886


G. A. BOLLINGER


At about 9:50 p.m. on August 31, 1886, a large earthquake occurred in


Charleston, South Carolina. Its magnitude (1s) has been estimated at
7.5, its modified Mercalli intensity (MMI) was X, and it was sensibly


felt by people over an area of some 2 millIon square miles. There was
extensive damage to the city of Charleston ($5 million in 1886 dollars)
and death estimates ranged between 60 and 100 (1886 population density).
In Milwaukee, Wisconsin, large buildings were shaken violently, windows
were broken, and people fled into the streets. At Brooklyn, New York,
buildings were also shaken to the extent that people were frightened;
chandeliers rattled. On the sixth floor of a Chicago hotel, plastering
was thrown from ceilings and guests were nauseated and fled the hotel
in terror. The shock was felt as far away as Boston, Massachusetts;
Bermuda; and Cuba.


The 1886 earthquake was certainly the largest known for the southeastern
United States and one of the largest historic earthquakes in all of
eastern North America. The following will first discuss three important
factors that can be derived from consideration of the 1886 shock in the
context of the historical seismicity of the region. Each of those fac-
tors then will be seen to have one or more important, associated ques-
tions. Finally, the physical effects from this large earthquake will
be presented in some detail.


IMPORTANT FACTORS AND ASSOCIATED QUESTIONS


The important factors are:


1. The fact that a magnitude 7.5 earthquake occurred in Charleston,
South Carolina, demonstrates the presence in the area of a
seismogenic structure capable of generating such a shock. In
principle, such a structure could occur elsewhere, but at the
present time Charleston is the only locale in the Southeast
that has its presence confirmed.


2. The earthquake activity in the eastern United States was at a
much higher level prior to the turn of the century than it has
been subsequently. In addition to the 1886 shock, there was a
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magnitude 5.7 (Ms) earthquake located in western Virginia in


1897 and a series of magnitude 8-8+ earthquakes in southern
Missouri during 1811-1812. None of those three states, South
Carolinas Virginia or Missouri, or their neighboring states
has experienced such large shocks during the twentieth century.
Thus, we have documentation that the level of earthquake energy
release in the region can change with time.


3. The decrease of earthquake vibrations with increasing distance
from an earthquake epicenter in the eastern United States has
been shown by numerous studies during the past decade to be
very slow, especially with respect to the western part of the
country. What this means is that larger areas of structural
damage and other earthquake effects can be expected in the
East than in the West. The 1886 Charleston earthquake is a


good example of those larger than average affected areas.


Some direct questions that follow from the above factors are:


1. Is the 'Charlestonarea the only area in the region capable of
generating a 7.5 magnitude earthquake? The answer is that it
probably is not since it is geologically reasonable for other
such seismogenic structures to be present. Also, there are
zones of persistent, low-level earthquake activity in the east-
ern United-States. Those zones are candidates for larger shocks
in the future.


2. Although the seismicity of the region is currently at a low
level, is it going to continue that quiescence or are we in a
lull before another period of increased earthquake occurrences?


3. Can the 1886 Charleston earthquake be used as a 'type example"
of what to expect from a future occurrence of a large earthquake
in the region? Yes, but the soil and bedrock geology are cer-
tainly different in the Appalachian highlands (Valley and Ridge
and Blue Ridge provinces) than in the Atlantic Coastal area
that was host to the 1886 shock. These differences as well as
the difference in construction practices and materials between
1886 and 1985 need to be taken into account. The differences
in type and degree of land utilization also are relevant.


The preceding questions cannot be answered in a deterministic fashion.
We just do not have enough data of all kinds--geologic, geophysical,
seismological, and engineering--to develop precise answers. What can
be done, however, is to approach the problem from a probabilistic point
of view. The U.S. Geological Survey (USGS) has been very active in
such studies for the past decade. (For summary a overview of the USGS
results see the paper by Walter W. Hays.)
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DESCRIPTION OF THE EFFECTS FROM THE 1886 EARTHQUAKE


Epicentral Realon


At least 80 kilometers of railroad track was seriously damaged and more


than 1,300 km2 of extensive cratering and fissuring occurred as a result


of the 1886 earthquake. In Charleston, the railroad-track damage and


cratering were virtually absent, but many buildings on both good and poor


("made") ground were destroyed. Specifically, Dutton (1889) reports:


There was not a building in the city which had wholly escaped


injury, and very few had escaped serious injury. The extent


of the damage varied greatly, ranging from total demolition
down to the loss of chimney tops and the dislodgement of more


or less plastering. The number of buildings that were com-
pletely demolished and leveled to the ground was not great.


But there were several hundred which lost a large portion of


their walls. There were very many also which remained stand-
ing, but were so badly shattered that public safety required
that they be pulled down altogether. There were not, so far
as is at present known, a brick or stone building which was


not more or less cracked, and in most of them the cracks were


a permanent disfigurement and a source of danger or inconven-
ience. A majority of them, however, were susceptible to repair
by means of long bolts and tie-rods.


Also see the reprint of USGS Professional Paper 1028 (1977) that con-
cludes this paper.


At a Distance of 100 Kilometers (60 miles)


Most severely affected at this range from the epicenter of the 1886 shock


were coastal locations such as Port Royal and Beaufort to the southwest
and Georgetown to the northeast. At Port Royal (MMI of IX), the shock


was described by the United Press as "very violent." Houses were moved


on their foundations and people were thrown to the ground. At Beaufort


(Associated Press) and Georgetown (Dr. M. S. Iseman, M.D.), both with


an MMI of VIII, chimneys and chimney tops were thrown down, brick para-


pets were dislodged, and brick buildings "undulated." Residents fled


their houses and remained in the streets and fields all night, many


praying. At Beaufort, the Charleston Yearbook described the shock as


"very severe," lasting 30 seconds, cracking some large buildings, and


causing a 2-foot depression over an area some 60 feet in circumference.


Noncoastal location such as Manning to the north and Orangeburg and


Bamberg to the northwest were shaken at a MMI level of VII. All re-


ported damage to brick houses and brick walls and the falling of plaster.


The response of the populace at these northerly sites was also one of
terror and many camped in the open air overnight.
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At a Distance of 200 Kilometers (120 miles)


Reports from Augusta, Georgia, 200 kilometers from the epicenter, deal
extensively with the response of the citizenry. The Savannah Morning
News of September 2, 1886, gave a September I communication from Augusta
citing: "...two ladies lie at the point of death from fright," "...an
old lady died from fright," and "many ladies fainted and thousands of
men were completely unnerved. The citizens remained in the streets all
night."


The following paragraphs from Dutton (1889) comment on the pronounced
psychological effects at Augusta as well as the structural damages suf-


fered there:


Thus Augusta, in Georgia, just beyond the 100-mile circle, was
shaken with great violence. Many buildings were seriously damaged.
At the arsenal two heavy walled buildings used as officer's quarters
were so badly shattered that reconstruction was necessary. Many
cornices were dislodged and it is estimated that more than a thou-
sand chimneys were overthrown. People residing in brick dwellings
refused for several days to enter them and found lodgings in wooden
houses or camped in the streets and gardens. So great was the
alarm felt that business and society were for two days fully para-
lyzed as in Charleston. Everyone was in a state of apprehension
that the worst was yet to come and the only thing to be thought of
was safety. Indeed, among all the large cities of the South, the
general tenor of the reports indicates that Augusta stands next to
Charleston in respect to the degree of violence of the shocks and
the consternation of the people.


Augusta is built in close proximity to the contact of the new and
older strata, and starting from that city it will be of interest
to follow this line of contact northeastward. In detail the course
is more or less sinuous. A few miles to the northeast of Augusta
is a little railway station named Langley, where a small tributary


of the Savannah River has been dammed to secure water power. The
ground in this neighborhood, which is a loose soil thinly covering
harder rocks below, was in many places fissured by the earthquake
and opened in many cracks, some of which were several inches in
width. A number of large cracks passed through the dam, opening
passage for the water in the reservoir, which quickly enlarged the
fissures. The county below was quickly aflood. The railway track
was swept (away], and before warning could be given a passenger
train ran into the flood and upon the broken track, where it was
wrecked, with some loss of life. In this neighborhood the towns
of Bath, Graniteville, and Vaucluse, which stand upon outcrops of
crystalline rocks, report shocks of very great severity. Still
farther to the northeastward, Batesburg, Leesville, and Lexington
give similar reports. Passing beyond Columbia along the same line
of contact, we find reports of very violent shocks at Blythwood,
Camden, Chesterfield, and Cheeraw.
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The Savannah Morning News report also noted that "the most severe damage
was done on the Sand Hills in Georgia and in Aiken County, South Caro-
lina." Specific localities mentioned were Langley and Bath, just across
the Savannah River from Augusta, some 10 kilometers to the east. At
Langley, on the South Carolina Railroad, 24 kilometers (15 miles) from
Augusta, Georgia, and 200 kilometers (125 miles) from Charleston, "the
earthquake destroyed the mill dam and the water washed away the roadbed.
A train dashed into the flood, and the engineer and fireman were drown-
ed. The engine is now 40 feet under water."- Dutton (1889) reported:
"Houses badly shaken and glasses broken; dams broke loose destroying
1,000 feet of railroad; terrible suffering among the inhabitants." An
MMI of X is assigned to the Langley, South Carolina, locale (Bollinger
and Stover, 1975).


At a Distance of 400 Kilometers (240 miles)


At an epicentral distance of 400 kilometers, the level of ground-shaking
continued to cause panic among the people: "a state of terror and ex-
citement; people left their houses and many stayed in the streets all
night (Beaufort, North Carolina); "streets rapidly filled with people,
screams of frightened persons could be heard" (Raleigh, North Carolina);
"rushed frightened from their houses into the streets; terror-stricken
men, women and children, in night dress, crowded the streets in a moment;
a number of ladies fainted" (Ashville, North Carolina); and "people
rushed into the streets in indescribable confusion, each looking for an
explanation from the others; the streets at 10 o'clock are full of peo-
ple, who fear to return to their houses" (Atlanta, Georgia).


Buildings and household items (mirrors, pictures, lamps, dishes, window
glass, etc.) were shaken at a MMI level of VIII or less. Atlanta, in
northern Georgia, reported one house (Marrietta Street) "shaken to pie-
ces," all the chimneys fell from the six-story Construction building in
the city, window glass was broken, chimneys were knocked down, and dishes
and glasses were smashed to pieces. However, Valdosta, to the south-
southeast and near the Georgia-Florida border, reported only falling of
plaster (MM1 VI).


Across the entire state of North Carolina, MMI effects ranged from V to
V1I. Examples of the highest levels were seen at Beaufort on the coast,
Raleigh in central North Carolina and Waynesville in the extreme south-
western part of the state. The seismic waves at those locations caused
chimneys to be overthrown or have their tops shaken off, some walls to
crack, plastering to be thrown down, buildings to rock, and some floors
to break "loose from their supports." Additionally, church bells were
rung, clocks stopped, mirrors and pictures were thrown from walls, and
lamps were overturned. At Asheville, North Carolina, houses were vio-
lently shaken, but no buildings were "shaken down" (MMI of VI). In
Black Mountain (20 kilometers to the east of Asheville), the vibrations
were accompanied by loud explosive sounds and heavy rumblings, and large
masses of rock were dislodged from several steep slopes and rolled into
the valleys below.
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THROUGHOUT THE COUNTRY


The following pages are a reprint of a study of the effects of the 1886


earthquake throughout the United States that was published in 1977 as


part of Studies Related to the Charleston, South Carolina, Earthquake


of 1886--A Preliminary Report, USGS Professional Paper 1028, edited by


Douglas W. Rankin (Washington, D.C.: U.S. Government Printing Office).
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STUDIES RELATED TO THE CHARLESTON, SOUTH CAROLINA, EARTHQUAKE OF 1886-
A PRELIMINARY REPORT


REINTERPRETATION OF THE INTENSITY DATA FOR THE
1886 CHARLESTON, SOUTH CAROLINA, EARTHQUAKE


By G. A. BOLLINGER'


ABSTRACT (Western United States intensity-velocity data published


In 1889, C. E. Dutton published all his basic intensity by Trifunac and Brady in 1975) are obtained.
data for the 1886 Charleston, S.C., shock but did not list
what intensity values he assigned to each report, nor did INTRODUCTION
he show the distribution of the locations of these data re- The problems associated with the description of
ports on his isoseismal map. The writer and two other seis- I g m
mologists have each independently evaluated Dutton's 1,300 g
intensity reports (at least two of the three interpreters i such as the Southeastern United States are well
agreed on intensity values for 90 percent of the reports), known. In that region, the largest events took place
and the consensus values were plotted and contoured. One l before instruments were available to record them, so
map was prepared on which contours emphasized the broad that only qualitative descriptions of their effects
regional pattern of effects (with results similar to Dutton's) ;
another map. was contoured to depict the more localized i exist. During the past few decades, when instru-
variations of intensity. As expected, the latter map shows ments began to be used, no event having mb> 5 has
considerable detail in the 'epicentral region as well as in the taken place. Thus we have quantitative data only for
far-field. In particular, intensity VI (Modified Mercalli small events, and we need to analyze the qualitative
(MM)) effects are noted as far away as central Alabama data, which are all that is available for larger events.
and the Illinois-Kentucky-Tennessee border area. Dutton's
"low intensity zone" in West Virginia appears on both The purpose of this study is to review thoroughly
isoseismal maps. the data that do exist and to derive as much infor-


A maximum MM intensity of X for the epicentral region mation as possible concerning regional seismic
and IX for. Charleston appears to be appropriate. Epicentral ground motions.Fortunately, the largest earthquake
effects included at least 80 km of railroad track seriously known to have occurred in the region, the 1886
damaged and more than 1,300 km D of extensive cratering and |
fissuring. In Charleston, the railroad-track damage and Charleston, S.C., earthquake, was well studied by
cratering were virtually absent, whereas many, but not Dutton (1889) and his coworkers. An excellent suite
most, buildings on both good and poor ground were de- I of intensity information is thus available for that im-
stroyed. . portant earthquake. Secondly, the Worldwide Stand-


The epicentral distances to some 800 intensity-observa- ard Seismograph Network (WWSSN) stations in
tion localities were measured, and the resulting data set was
analyzed by least-square regression procedures. The attenua- the Eastern United States provide data on the radia-
tion equation derived is similar to others published for dif- i tion from the regional earthquakes, that have oc-
ferent parts of the eastern half of the United States. The curred since installation of the stations. Finally,
technique of using intensity-distance pairs rather than intensity-particle-velocity relationships as well as
isoseismal maps. has the advantages, however, of corm-
pletely bypassing the subjective contouring step in the data l
handling and of being able to specify the particular fractile been proposed that can be utilized in an attempt to
of the intensity data to be considered. synthesize the above data types.


When one uses intensities in the VI to X range, and their The initial part of this paper is concerned with a
associated epicentral distances for this earthquake, body- reevaluation of the intensity data for the 1886
wave magnitude estimates of 6.8 (Central United States in- Charleston earthquake and the second part with a
tensity-velocity data published by Nuttli in 1976) and 7.1 . . 'aIVirginiaPolytchnicInsttutedStteUiverstyBacksurg.a. consideraton of the attenuation of intensity as dis-


virgini&.polytechnic institute bandState University, Bla~cksburg.vs. ;tance from the epicenterincreases. (The distance
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from the epicenter is hereafter called epicentral dis-
tance.) The concluding section presents a magnitude
estimate for the 1886 shock.


This research was conducted while the author was
on study-research leave with the U.S. Geological Sur-
vey (U.S.G.S.) in Golden, Colo. Thanks are extended
to the members of the Survey, particularly Robin
McGuire and David Perkins, for their many helpful
discussions. Robin McGuire did the regression analy-
sis presented in this paper, and Carl Stover pro-
vided a plot program for the intensity data. Thanks
are also due to Rutlage Brazee (National Oceano-
graphic and Atmospheric Administration, N.O.A.A.)
and Ruth Simon (U.S.G.S.) for interpreting the
sizable amount of intensity data involved in this
study.


This research was sponsored in part by the Na-
tional Science Foundation under grant No. DES 75-
14691.


INTENSITY EFFECTSIN THE EPICENTRAL
REGION


Dutton assigned an intensity X as the maximum
epicentral intensity for the 1886 shock. He used the
Rossi-Forel scale; conversion to the Modified Mer-
calli (MM) scale results in a X-XII value. However"
the revised edition (through 1970) of the "Earth. -
quake History of the United States" (U.S. Environ-
mental Data Service, 1973) downgraded Dutton's
value to a IX-X (MM). Because of this revision, it
is appropriate to compare the scale differences be-
tween these two intensity levels (IX and X) with the
meizoseismal effects as presented by Dutton.


Ground effects, such as cracks and fissures, and
damage to structures increase from the intensity IX
to the intensity X level, whereas damage to rails is
first listed in the MM scale at the X level. Taken
literally, rail damage is indicative of at least inten.
sity-X-level shaking. Richter (1958, p. 138) also
listed "Rails bent slightly" for the first time at in-
tensity X. However, he instructed (p. 136) that,
"Each effect is named:at that level of intensity at
which it first appears frequently and characteris-
tically. Each effect may be found less strongly, or. in
fewer instances, at the next lower grade of intensity;
more strongly or more often at the next higher
grade." Thus, widespread damage to rails is a firm
indicator of intensity-X shaking.


In discussing building damage, it is convenient to
use Richter's (1958, p. 136-137) masonry A, B, C, D
classification:


Masonry A. Good workmanship, mortar, and design: re-
inforced, especially laterally, and bound together by us'ng
steel, concrete, etc.; designed to resist lateral forces.


Masonry B. Good workmanship and mortar: reinforced.
but not designed in detail to resist lateral forces.


Masonry C. Ordinary workmanship and mortar: no ex-
trerne weaknesses like failing to tie in at corners. but neither
reinforced nor designed against horizontal forces.


Masonry D. Weak materials, such as adobe: poor mortar:
low standards of workmanship; weak horizontally.


At the IX level, masonry D structures are destroyed.
masonry C structures are heavily damaged, some-
times completely collapsed, and masonry B struc-
tures are seriously damaged. Frame structures, if
not bolted, are shifted off their foundations and have
their frames racked at IX-level shaking, whereas at
intensity X most such structures are destroyed.
Nearly complete destruction of buildings up to and
including those in the masonry B class is a charac-
teristic of the intensity-X level.


dnily in Charleston do we have a valid sample of
the range of structural damage caused by the 1886
earthquake. It was the only nearby large city, and
it contained structural classes up to the range be-
tween masonry C and masonry B. Many of the im-
portant public buildings, as well as mansions and
churches, had thick walls of rough handmade bricks
joined with an especially strong oyster-shell-lime
mortar. The workmanship was described as excel-
lent, but nowhere in Dutton's (1889) account is
reference made to special reinforcement or design
to resist lateral forces. Structures outside the
Charleston area (as in Summerville, see p. 21) were
built on piers, some 1-2 m (3-6 ft) high, thereby
making the structures inverted pendulums. Dutton's
report for Charleston indicates that although the
damage was indeed extensive (see below), most
masonry buildings and frame structures were not
destroyed. This fact plus Dutton's report on the
absence of rail damage and extensive ground effects
in the Charleston area indicates an intensity level
of IX.


The following quotations from Dutton's report
(1889, p. 248-249, 253) contain detailed descriptions
of the structural damage in Charleston caused by the
earthquake of 1886 -


There wan not a building in the city which had wholly
escaped injury, and very few had escaped serious injury.
The extent of the damage varied greatly, ranging from
total demolition down to the loss of chimney tops and the
dislodgment of more or less plastering. The number of
buildings which were completely demolished and leveled -o
the ground was not great. But there were several hundred
which lost a large portion of their walls. There were ver-.y
-many also which remained standing, but so badly shattered
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that public safety required that they should be pulled down
altogether. There was not, so far as at present known, a
brick or stone building which was not more or less cracked,
and in most of them the cracks were a permanent disfigure-
ment and a source of danger or inconvenience. A majority
of them however were susceptible of repair by means of
long bolts and tie-rods. But though the buildings might be
made habitable and safe against any stresses that houses
are liable to except fire and earthquake, the cracked walls,
warped floors, distorted foundations, and patched plaster
and stucco must remain as long as the buildings stand per-
manent eye-sores and sources of inconveniences. As soon as
measures were taken to repair damages the amount of in-
jury disclosedwas greater than had at first appeared. In-
numerable cracks which had before been unnoticed made
their appearance. The bricks had "worked" in the embedding
mortar and the mortar was disintegrated. The foundations
were found to be badly shaken and their solidity was great-
ly impaired. Many buildings had suffered horizontal dis-
placement; vertical supports were out of plumb; floors out
of level; joints parted in the wood work; beams and joists
badly wrenched and in some cases dislodged from their
sockets. The wooden buildings in the northern part of the
city usually exhibited externally few signs of the shaking
they received except the loss of chimney tops. Some of them
had been horizontally moved upon their brick foundations,
but none were overthrown. Within these houses the injuries
were of the same general nature as within those of brick,
though upon the whole not quite so severe.


The amount of injury varied much in different sections of
the city from causes which seem to be attributable to the
varying nature of the ground. The peninsula included be-
tween the Cooper and Ashley Rivers, upon which Charleston
is built, was originally an irregular tract of comparatively
high and dry land, invaded at many points of its boundary
by inlets of low swampy ground or salt marsh. These in-
lets, as the city grew, were gradually filled up so as to be
on about the same level as the higher ground. * # * As a
general rule, though not without a considerable number of
exceptions, the destruction was greater upon made ground
than upon the original higher land. [p. 248-249] * * *


In truth, there was no street in Charleston which did not
receive injuries more or less similar to those just described.
To mention them in detail would be wearisome and to no
purpose. The general nature of the destruction may be
summed up in comparatively few words. The destruction was
not of that sweeping and unmitigated order which has be-
fallen other cities, and in which every structure built of ma-
terial other than wood has been either leveled completely
to the earth in a chaos of broken rubble, beams, tiles, and
planking, or left in a condition practically no better. On the
contrary, a great majority of houses were left in a condi-
tion shattered indeed, but still susceptible of being repaired.
Undoubtedly there were very many which, if they alone had
suffered, would never have been repaired at all, but would
have been torn down and new structures built in their places;
for no man likes to occupy a place of business which suf-
fers by contrast with those of his equals. But when a com-
mon calamity falls upon all, and by its very magnitude and
universality renders it difficult to procure the means of re-
construction. and where thousands suffer much alike, his
action will be different. Thus a very large number of build-
ings were repaired which, if the injuries to them had been


exceptional misfortunes instead of part of a common dis-
aster, would have been replaced by new structures. Instances
of total demolition were not common.


i This is probably due, in some measure, to the stronger
and more enduring character of the buildings in comparison
with the rubble and adobe work of those cities and villages
which are famous chiefly for the calamities which have be-
fallen them. Still the fact remains that the violence of the
quaking at Charleston, as indicated by the havoc wrought,
was decidely less than that which has brought ruin to other
localities. The number of houses which escaped very serious
injuries to their walls was rather large; but few are known
to have escaped minor damages, such as small cracks, the
loss of plastering, and broken chimney tops. [p. 253]


Damage to the three railroad tracks that extend
north, northwest, and southwest from Charleston be-
gan about 6 km (3.7 mi) northwest of the city and
was extensive (fig. 1A). More than 80 km (62 mi)
of these tracks was affected. The effects listed were-
lateral and vertical displacement, formation of S-
shaped curves, and the longitudinal movement of


i hundreds of meters of track. A detailed listing of
the effects along the South Carolina Railroad tracks,
which run northwest from Charleston directly
through the epicentral region, is given in table 1.


Ground cracks from which mud or sand are
ejected and in which earthquake fountains or sand
craters are formed begin on a small scale at intensity
VIII, become notable at IX, and are large and spec-
tacular phenomena at X (Richter, 1958, p. 139). The
formation of sand craterlets and the ejection of sand
were certainly widespread in the epicentral area of
the 1886 earthquake. Many acres of ground were
overflowed with sand, and craterlets as much as 6.4
m (21 ft) across were formed. Dutton (1889, p. 281')
wrote: "Indeed, the fissuring of the ground within
certain limits may be stated to have been universal,
while the extravasation of water was confined to cer-
tain belts. The area within which these fissures may
be said to have been a conspicuous and almost uni-
versal phenomenon may be roughly estimated at
nearly 600 square miles [1,550 sq. kmi]." By com-
parison, the elliptical intensity-X contour suggested
by the present study encloses an area of approxi-
mately 1,300 km2 .


The distribution of craterlets taken from Dutton
(1889, pl. 28) is also shown in figure 1A. In a few
localities, the water from the craters probably
spouted to heights of 4.5-6 m (15-20 ft), as indi-
cated by sand and mud on the limbs and foliage of
trees overhanging the craters.


Other ground effects indicating the intensity-X
level are fissures as much as a meter wide running
parallel to canal and streambanks, and changes of
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EXPLANATION
4-+ 4 Rairoad track damaged 0 Craterletarea


X Building destroyed 3 Chimneydestroyed


* Markedhortzontal displacement e, MILES


MP r _ _M_ _
+ Middleton Place


FIGURE1.-Epicentral area maps for the 1886 Charleston, S.C., earthquake. A, This study. Dashed contour encloses
intensity-X effects. B, Dutton's map and C, Sloan's map (modified from Dutton, 1889, pls. 26 and 27, respectively)
show contours enclosing the highest intensity zone, although neither Dutton nor Sloan labeled his contours. Base
map modified from Dutton (1889). Rivers flowing past the Charleston peninsula are the Ashley River flowing from
the northwest and the Cooper River flowing from the north.


the water level in wells (Wood and Neuman, 1931).
Dutton (1889, p. 298) reported that a series of wide
cracks opened parallel to the Ashley River (see cap-
tion, fig. 1) and that the sliding of the bank river-
ward uprooted several large trees, which fell over
into the water. His plate 23 shows a crack along the


bank of the Ashley River about a meter wide and
some tens of meters long across the field of view of
the photograph.


In a belt of craterlets (trend N. 800 E., length
-5 km) about 10 km (6.2 mi) southeast of Summer-
ville, Sloan reported (Dutton, 1889, p. 297) that
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TABLE 1.-Variation of intensity effects along the South
Carolina Railroad


[Based on Dutton. 1889.p. 282-287.Refer to fig. I for locations mentioned


Distance from
Charleston Effect.


(km) (mi)


<5.8 ------- <3.66 ----- Occasional cracks in ground;
no marked disturbance of
track or roadbed.


5.8------- 3.66------- Rails notably bent and
joints between rail
opened.


5.8 8----- 3.66-5 --- Ground cracks and small
craterlets.


8 -------- 5 -------- _Fishplates torn from fast-
enings by shearing of the
bolts; joints betweenrails
opened to 17.5 cm (7 in.).


9.6 ------- 6 -------- Joints opened, roadbed per-
manently depressed 15 cm
(6 in.).


14.4 ______ 9 -------- _Lateral displacements of the
track more frequent and
greater in amount: serious
flexure in the track that
caused a train to derail;
more and larger crater-
lets.


16 _____ 10 -------- Craterlets seemed to be
greater in size (as much
as 6.4 m (21 ft) across)
and number; many acres
overflowed with sand.


16-17.6 _ 10-11 -__ Maximum distortions and
dislocations of the track;
often displaced laterally
and sometimes alternately
depressed and elevated;
occasional severe lateral
flexures of double curva-
ture and great amount;
many hundreds of meters
of track shoved bodily to
the southeast; track
parted longitudinally,
leaving gaps of 17.5 cm (7
in.) between rail ends; 46
cm (18 in.) depression or
sink in roadbed over a
18-rn (60-ft) length.


17.6-24 ---- 11-15 ----- Many lateral deflections of
the rails.


24-25.6 15_16 ----- Epicentral area-a few
wooden sheds with brick
chimneys completely col-
lapsed; railroad alinement
distorted by flexures; ele-
vations and depressions,
some of considerable
amount, also produced.


29-30.6 ---- 18.5-19 ---- Flexures in track, one in an
8.8-m (29-ft) section of
single rails had an S-shape
and more than 30 cm (12
in.) of distortion.


32 _--_____ 20 -------- ". . . a still more complex
flexure was found. Beneath
it was a culvert which had
been strained to the north-
west and broken" (p. 286);
a long stretch of the road-
bed and track distorted by
many sinuous flexures of
small amplitude.


TABLE1.-Variation of intensity effects along the South
Carolina Railroad-Continued


Distance from
Charleston Effects


(km) (mi)


33.9 ------- 21 --------…Tracks distorted laterally
and vertically for a con-
siderable distance.


34.9 ------- 21.66------ At Summerville-many flex-
ures, one of which was a
sharp S-shape; broken
culvert under tracks in a
sharp doublecurvature.


35.4-44.3 __ 22-27.5 --. Disturbance to track and
roadbed diminishes rapid-
ly.


44.3 ------ 27.5 ------- At Jedburg-a severe buck-
ling of the track.


wells had been cracked in vertical planes from top
to bottom, and that the wells had been almost uni-
versally disturbed, many overflowing and subse-
quently subsiding, others filling with sand or becom-
ing muddy.


In Summerville, whose population at that time was
about 2,000, the structures were supported on wood
posts or brick piers 1-2 m high and, though especial-
ly susceptible to horizontal motions, the great ma-
jority did not fall. Rather, the posts and piers were
driven into the soil so that many houses settled in
an inclined position or were displaced as much as 5
cm. Chimneys, which were constructed to be inde-
pendent of the houses, generally had the part above
the roofline dislodged and thrown to the ground. Be-
low the roofs, many chimneys were crushed at their
bases, both bricks and mortar being disintegrated
and shattered, allowing the whole column to sink
down through the floors. This absence of overturn-
ing in peered structures plus the nature of the dam-
age to chimneys was interpreted by Dutton as evi-
dence for predominantly vertical ground motions.


The preceding discussion indicates an intensity-X
level of shaking in the epicentral area. Figure 1A
depicts the approximate extent of this region along
with the locations of rail damage, craterlet areas,
building damage, and areas of marked horizontal
displacements. Dutton and his coworkers did not
map the regions of pronounced vertical-motion ef-
fects, but they did emphasize the importance of these
effects in the epicentral region. Also shown in figure
1 (B and C) is the extent of the highest intensity
zone, as given by Dutton and by Sloan. Because of
the sparsely settled and swampy nature of the
region, the meizoseismal area cannot be defined
accurately.
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INTENSITY EFFECTS THROUGHOUT THE
COUNTRY


Dutton (1889) published all his intensity reports,
some 1,337, but he did not list the intensity values
that he assigned to each report, nor did he show the
location of the data points on his isoseismal map. By
using the basic data at hand, a reevaluation was at-
tempted to present another interpretation of the
data (in the MM scale) and to determine whether
additional information could be extracted concern-
ing this important earthquake. The writer and two
other seismologists (Rutlage Brazee, N.O.A.A., and
Ruth Simon, U.S.G.S.) each independently evaluated
Dutton's intensity data listing according to the MM
scale.For the resulting 1,047usable reports, ranging
from MM level I to X, at least two of the three inter-


preters agreed on intensity values for 90 percent of
the reports. As would be expected, most of the dis-
agreement was found at the lower intensity levels
(II-V). A full listing of the three independent in-
tensity assignments for each location was made by
Bollinger and Stover (1976).


The consensus values, or the average intensity
[ values, in the 10 percent of the reports where all


three interpreters disagreed were plotted at two dif-
ferent map scales and contoured (figs. 2-5). When
multiple reports were involved, for example, those
from cities, the highest of the intensity values ob-
tained was assigned as the value for that location.


The greatest number of reports (178) for an indi-
vidual State was from South Carolina. Figure 2 pre-
sents the writer's interpretation of these data, Even


FIGURE2.-Isoseismal map showing the State of South Carolina for the 1886 Charleston earthquake. Intensity ob-


servations are indicated by Arabic numerals, and the contoured levels are shown by Roman numerals.
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FIGURE4.-Isoseismal map of the Eastern United States contoured to show the more localized variations in the re-


ported intensities for the 1886 Charleston earthquake. Contoured intensity levels are shown by Arabic numerals.
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FIGURE5.-Isoseismal map of the Eastern United States contoured to show the broad regional patterns of the reported
intensities for the 1886 Charleston earthquake. Contoured intensity levels are shown in Roman numerals.







STUDIES RELATED TO CHARLESTON, SOUTH CAROLINA, EARTHQUAKE OF 1886


in contouring the mode of the intensity values, as I
was done here, intensity effects vary considerably
with epicentral distance within the State. In particu-
lar, two intensity-VI zones are shown that trend
northeastward across the State and separate areas
of intensity-VIII effects. Although some of this vari-
ation may be due to incomplete reporting and (or)
population density, it seems more likely that the
local effects of surficial geology, soils, and water-
table level are being seen. Interpreted literally, a
very complex behavior of intensity is seen in the epi-
central region.


The intensity data base and interpretive, isoseis-
mal lines throughout the Eastern United States are
shown in figures 3-5. In figure 4, the data are con-
toured to emphasize local variations, whereas figure
5 depicts the broad regional pattern of effects. Rich-
ter (1958, p. 142-145), in discussing the problem of
how to allow for or represent the effect of ground in
drawing isoseismal lines, suggested that two isoseis-
mal maps might be prepared. One map would show
the actual observed intensities; the other map would
show intensities inferred for typical or average
ground. The procedure followed here was to contour
the mode of the intensity values (figs. 2 and 4) so as
to portray the observed intensities in a manner that
emphasizes local variations. Those isoseismal lines
were then subjectively smoothed to produce a second
isoseismal map showing the regional pattern of ef-
fects (fig. 5). The two maps that result from this
procedure seem to the writer to represent reasonable
extremes in the interpretation of intensity data. The
subjectivity always involved in the contouring of
intensity data is well known to workers concerned
with such efforts. The purpose of the dual presenta-
tion here is to emphasize this subjectivity and to
point out that, depending on the application, one
form may be more useful than the other. Both local
and regional contouring interpretations are to be
found in the literature for U.S. earthquakes.


Figures 4 and 5 show that a rather complex iso-
seismal pattern, including Dutton's low-intensity
zone (epicentral distance = A_550 km (341 mi) ) in
West Virginia, was present outside South Carolina.
Intensity-VIII effects were observed at distances of
250 km (150 mi) and intensity-VI effects were ob-
served 1,000 km (620 mi) from Charleston. Indi-
vidual reports, given below, are all paraphrased from
Dutton (1889). They note what took place in areas
affected by intensity VI (MM) or higher at epi-
central distances greater than about 600 km (372
mi). Some of these reports were ignored in the con-
touring shown in figure 4.


Intensity VI-VIII in Virginia (A._600 km
(372 mi)):
Richmond (VIII)-Western part of the city: bricks


shaken from houses, plaster and chimneys
,thrown down, entire population in streets, peo-
ple thrown from their feet; in other parts of the
city, earthquake not generally felt on ground
floors, but upper floors considerably shaken.


Charlottesville (VII)-Report that several chim-
neys were overthrown.


Ashcake (VI)-Piano and beds moved 15 cm (6
in.) ; everything loose moved.


Danville (VI)-Bricks fell from chimneys, walls
cracked, loose objects thrown down, a chande-
lier swung for 8 minutes after shocks.


Lynchburg (VI)-Bricks thrown from chimneys,
walls cracked in several houses.


Intensity VII in eastern Kentucky and western West
Virginia (A_650 km (404 mi)):
Ashland, Ky. (VIII)-Town fearfully shaken, sev-


eral houses thrown down, three or four persons
injured.


Charleston, W. Va.-"A number of chimneys top-
pled over" (p. 52 2).


Mouth of Pigeon, W. Va.-Chimneys toppled off to
level of roofs, lamps broken, a house swayed
violently.


Intensity VI in centralAlabama (.-700 km
(434 mi)):
Clanton (VII)-Water level rose in wells, some went


dry and others flowed freely; plastering ruined.
Cullman-House wall cracked, lamp on table thrown


over.
Gadsden-People ran from houses.


l Tuscaloosa-Walls cracked, chimneys rocked, blinds
shaken off, screaming women and children left
houses.


Intensity VII in central Ohio (a-_800 km
(496 mi)):
Lancaster-Several chimneys toppled over, decora-


tions shaken down, hundreds rushed to the
streets.


Logan-Bricks knocked from chimney tops, houses
shaken and rocked.


Intensity VI in southeastern Indiana and northern
Kentucky (A_800 km (496 mi)):


Rising Sun, Ind.-Plaster dislodged, ornaments
thrown down, glass broken.


Stanford, Ky.-Some plaster thrown down, hanging
l lamps swung 15 cm (6 in.).
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Intensity VI in southern Illinois, eastern Tennessee, I
andKentucky (A_950 km (590mi)):
Cairo, III.-Broken windows, "houses settled con- i


siderably" (p. 430) in one section, ceiling
cracked in post office.


Murphysboro, III.-Brick walls shook, firebell rang
for a minute, suspended objects swung.


Milan, Tenn.-Cracked plaster, people sitting in
chairs knocked over.


Clinton, Ky.-Some bricks fell from chimneys.


Intensity VI in central and western Indiana
(fA1,000 km (620 mi)):


Indianapolis-Earthquake not felt on ground floors;
part of a cornice displaced on one hotel, people
prevented from writing at desks, clock in court
house tower stopped, a lamp thrown from a
mantle.


Terre Haute-Plaster dislodged, sleepers awakened;
in Opera House, earthquake felt by a few on the
ground floor, but swaying caused a panic in the
upper galleries.


Madison-Several walls cracked, chandeliers swung.


Intensity VI in northern Illinoisand Indiana
(A_1,200 km (744 mi)):


Chicago, II1.-Plaster shaken from walls and ceil-
ings in one building above the fourth floor;
barometer at Signal Office "stood 0.01 inches
higher than before the shockfor eight minutes"
(p. 432); earthquake not felt in some parts of
City Hall, especially noticeable in upper stories
of tall buildings, not felt on streets and lower
floors.


Valparaiso, Ind.-Plaster thrown down in hotel,
chandeliers swung, windows cracked, pictures
thrown from walls.


The preceding reports indicate that structural
damage extended to epicentral distances of several
hundred kilometers and that apparent long-period
effects were present at distances exceeding 1,000 km
(620 mi). Persons also frequently reported nausea at
these greater distances.


Dutton apparently contoured his isoseismal map
in a generalized manner, which is an entirely valid
procedure. The rationale in that approach is to de-
pict not the more local variations, as was presented
in the above discussion, but rather the regional pat-
tern of effects from the event. Figure 5 is the writ-
er's attempt at that type of interpretation, and the
resulting map is very similar to Dutton's.


ATTENUATION OF INTENSITY WITH
EPICENTRAL DISTANCE


The decrease of intensity with epicentral distance
is influenced by such a multiplicity of factors that it
is particularly difficult to measure. The initial task
in any attenuation study is to specify the distance
(or distance range) associated with a given inten-
sity level. Common selections are: minimum, maxi-
mum, or average isoseismal contour distances or the
radius of an equivalent area circle. In all these ap-
proaches, the original individual intensities are not
considered; rather, isoseismal maps are used. Per-
haps a better, but more laborious, procedure has
been suggested by Perkins (oral commun., 1975),
wherein the intensity distribution of observations is
plotted for specific distance intervals. In this man-
ner, all the, basic data are presented to the reader
without interpretation by contouring. He is then in
a position to know exactly how the data base is
handled and thereby to judge more effectively the
results that follow. Once the intensity-distance data
are cast in this format, they are then also available
for use in different applications.


The epicentral distances to some 800 different
locations affected by the 1886 shock were measured
and are listed in table 2. For these measurements,
the center of the intensity X (fig. 1) area was as-
sumed to be the epicenter. Figure 6 presents the
resulting intensity distributions as functions of epi-
central distance. The complexity present in the iso-
seismal maps (figs. 4 and 5) is now transformed to
specific distances, and the difficulty of assigning a
single distance or distance interval to a given inten-
sity level is clearly shown. The approach followed
here was to perform a regression analysis on the
intensity-distance data set, using an equation of the
form,


TABLE2.-Number of intensity observations as a function
of epicentral distance intervals for the 1886 Charleston,
S. C., earthquake


Epicentral Number
distance Ix VIII Vii VI V IV II-III of


(km) ~~~~~~~~~~~~~~obser-
vations


50- 99 3 4 3 3 3 __--- 16
100- 199 2 18 18 17 18 1 --- 74
200- 299 - 9 22 25 30 5 ___ 91
300- 399 3 16 12 31 8 --- 70
400- 499 - 2 3 10 26 19 12 72
500- 599 - 1 3 11 13 t9 7 54
600- 699 - 1 3 3 14 33 11 65
700- 799 - 3 4 22 16 22 67
800- 899 _ 1 2 29 20 20 72
900- 999 --- - 3 18 17 30 68


1,000-1,249 - 4 24 19 48 95
1,250-1,499 - _ - 6 6 20 32
1,500-1,749- ---- 3 4


Totals 5 38 72 94 234 164 173 780
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FIGURE6.-Distribution of intensity (Modified Mercalfi, MM) as a function of epicentral distance (km) for the


1886 Charleston earthquake. Intensity distribution is shown for specific distance intervals.


I=Io+a+bsi+c log a,


where a, b, c are constants, A is the epicentral dis-
tance in kilometers, Il is the epicentral intensity,
and I is the intensity at distance a. This equation
form was selected because it has been found useful
by other investigators (for example, Gupta and
Nuttli, 1976). The resulting fit for the median, or
50-percent fractile, was,


I = I + 2.87-0.00062i -2.88 log A.


The standard deviation, er, between the observed
and predicted intensities, is 1.2 intensity units for
these data. For the 75-percent fractile, the a con-
stant is 3.68; for the 90-percent fractile, the a con-
stant is 4.39. The b term is very small and could
perhaps be deleted, as it results in only half an in-
tensity unit at 1,000 km. The minimum epicentral
distance at which the equation is valid is probably
10-20 km. The intensity-distance pairs extend to
within only 50 Iam of the center of the epicentral
region, but that region (fig. 1) has a diameter of
approximately 20 km.


The curves for the 50-, 75-, and 90-percent frac-
tiles are shown in figures 7 and 8 along with other
published intensity attenuation curves for the Cen-
tral and Eastern United States. Isoseismal maps
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FIGURE 7.-Attenuation of intensity (MM) with epicentral
distance (km) for various fractiles of intensity at given
distance intervals for the 1886 Charleston earthquake
(heavy solid curves). Attenuation functions by Howell
and Schultz (1975), Gupta and Nuttli (1976), and Cornell
and Merz (1974) are shown by light dashed curves.
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FIGURE 8.-Attenuation of intensity (MM) with epicentral
distance (k1m)for various fractiles of intensity at given
distance intervals for the Charleston earthquake (solid
curves). Evernden's attenuation curves (1975) (Rossi-
Forel intensity scale; L=10 kem,C=25 km, k=1 and 1P4)
are shown by dashed curves for I 0=X.


were utilized to develop these latter curves, and the
general agreement between the entire suite of curves
is remarkable. A direct comparison between curves,
which may not be valid because of different data sets
and different regions, would suggest that the Howell
and Schultz (1975) curve is at about the 85-percent
fractile, the Gupta and Nuttli (1976) curve is at the
80-percent fractile, and the Cornell and Merz (1974)
curve is at the 70-percent fractile. At the intensity-
VI level and higher, note that there is less than one
intensity-unit difference among the Central United
States, Central and Eastern United States,, and
Northeastern United States curves and the 75- and
90-percent fractile curves of this study.


Evernden's (1975) curves (fig. 8) for his k=1 and
k=l114 factors lie between the 50- and 90-percent
fractile curves of this study. Evernden used k fac-
tors to describe the different patterns of intensity
decay with distance in the United States. A value of
k= 11/4was found for the Gulf and Atlantic Coastal
Plains and the Mississippi Embayment and a k=1
for the remainder of the Eastern United States.
Evernden prefers to work with the Rossi-Forel (R-
F) intensity scale. The difference between the R-F
and MM scales is generally about half an intensity
unit, and conversion to R-F values would essentially
result in translating the fractile curves of this study


upward by that amount. This would put the 75-
percent fractile curve in near superposition with
Evernden's k= 1 curve. Such a result is perhaps not
surprising because approximately two-thirds of the
felt area from the 1886 shock is in Evernden's k= 1
region, and isoseismal lines are often drawn to en-
close most of the values at a given intensity level.
Although differences in intensity attenuation may
exist between various parts of the Eastern United
States, it would appear from this study that the
dispersion of the data (ar=l. 2) could preclude its
precise definition. If, indeed, significant differences
do exist between the various regions, then the curves
given here would apply to large shocks in the Coastal
Plain province of the Southeastern United States.


The advantages of the method presented herein
are that it allows a prior selection of the fractile of
the intensity observations to be considered and that
it eliminates one subjective step, the contouring in-
erpretation of the intensity data. Furthermore, the
dispersion of the intensity values can be calculated.


Neumann (1954) also presented intensity-versus-
distance data in a manner similar to that described
above. However, Neumann did not consider the in-
tensity distribution for specificdistance intervals as
was done herein, but rather plotted the distance dis-
tribution for each intensity level. To illustrate the
difference in the two approaches, the 1886 earth-
quake data were cast in Neumann's format (fig. 9).


MAGNITUDE ESTIMATE


Nuttli (1973), in arriving at magnitude estimates
for the major shocks in the 1811-1812 Mississippi
Valley earthquake sequence, developed a technique


| for correlating isoseismal maps and instrumental
ground-motion data. Later, he (1976) presented spe-


I cific amplitude-period (A/T), values for MM intensi-
ties IV through X for the 3-second Rayleigh wave.
Basically, Nuttli's technique consists of:


(1) Determination of a relation between (A/T).
and intensity from instrumental data and iso-
seismal maps,


(2) Use of the (A/T),: level at 10-km epicentral dis-
tance derived from the mbvalue for the larg-
est well-recorded earthquake in the region.
That level will serve as a reference level from
which to scale other mbmagnitudes,


(3) For the historical event of interest, assign epi-
central distances (i) to each intensity level
from the isoseismal map for the event. Con-
vert from intensity to (A/T),, according to
the relationship of (1) above, then
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1886 CHARLESTON, S. C., EARTHQUAKE-INTENSITY DISTRIBUTION
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FiaunE 9.-Distribution of epicentral distances (kmn) for given intensity
earthquake.


(MM) levels of the 1886 Charleston


(4) Plot (A/IT) : versus A~and fit with a theoretical
attenuation curve. Next, sc-alefrom (2) above
to determine the ime, between the historical
shock and the reference earthquake.


In the (A T).: versus intensity of (1) and the
curve fitting of (4), Nuttli found that surface waves
having periods of about 3 seconds (s) were implied.
He justified the use of -,mb(determined from waves
having periods of about 1 s) by assuming that the
corner periods of the source spectra of the earth-
quakes involved are no less than 3 s. This implies a
constant proportion between the 1- and 3-s energy
in the source spectra. lNuttli used Mb, rather than
M,1 because he felt that, for his reference earthquake,
the former parameter was the more accurately
determined.


If we apply Nuttli's technique to the 1886 earth-
quake and use the distances associated with the 90-
percent fractile intensity-distance relationship, the
resulting mb, estimate is 6.8 (fig. 10j Nuttli, (1976)


obtained a value of 6.5 when he used Dutton' s iso-
Iseismal map and converted from the Rossi-Forel
scale to the MM scale. If the Trifunac and Brady
(1975) peak velocity versus MM intensity relation-
ship, derived from Western 'United States data, is
taken with the 90-percent fractile distances, then the
mb estimate is 7.1 (fig. 10). Because the 90-percent
fractile curve is the most conservative, it results in
the largest intensity estimate at a given distance.
The magnitude estimates in this study would be
upperbound values.


My magnitude estimates, a~s well as those of
Nuttli, are based primarily on three previously men-
tioned factors: intensity-distance relations, inten-
sity-particle velocity relations, and reference magni-
tude level (or, equivalently, the reference earth-
quake, which in this instance is the November 9,
1968. Illinois earthquake with nb=5.5). In the Cen-
tral and Eastern United States, the data base for the
later two factors is very small. It is in this context
that the magnitude estimates should be considered.
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FIGURE10.-Body wave magnitude (mb) estimates for the
1886 Charleston earthquake based on Nuttli's (1973,
1976) technique. Nuttli's Central United States particle
velocity-intensity data are indicated by solid circles. Tri-
funac and Brady's (1975) Western United States particle
velocity-intensity data are indicated by X's. Distances are
from the 90-percent fractile curve of this study. Heavy
curve is Nuttli's (1973) theoretical attenuation for the 3-
s Rayleigh wave. Western United States data fit with a
straight line (light curve).


CONCLUSIONS


The intensity data base published by Dutton
(1889) has been studied, and the principal results
of that effort are as follows:


1. The maximum epicentral intensity was X (MM),
and the intensity in the city of Charleston was
IX (MM).


2. The writer verified that Dutton's isoseismal map
was contoured so as to depict the broad region-
al pattern of the effects from ground shaking.


3. When contoured to show more localized varia-
tions, the intensity patterns show considerable
complexity at all distances.


4. The epicentral distance was measured to each
intensity observation point and the resulting
data set (780 pairs) was subjected to regres-
sion analysis. For the 50-percent fractile of
that data set, the equation developed was


I=1,+2.87-0.00052. A-2.88 log A
with a standard deviation (a,) of 1.2. For the
90- and 75-percent fractiles, the 2.87 constant
is replaced by 4.39 and' 3.68, respectively. This
variation of intensity with distance agrees
rather closely with relationships obtained by
other workers for the central, eastern, and
northeastern parts of the United States. It
thus appears that the broad overall attenuation
of intensities may be very similar throughout
the entire Central and Eastern United States.


5. Using intensity-particle velocity data derived
from Central United States earthquakes, the
writer estimates a body-wave magnitude (me,)
of 6.8 for the main shock of August 31, 1886.
However, the data base upon which this esti-
mate is made is very small; therefore, the esti-
mated mb should be considered provisional un-
til more data are forthcoming. Use of Western
United States intensity-particle velocity data
produces an mb estimate of 7.1.
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EARTHQUAKE HAZARD IN THE MEMPHIS, TENNESSEE, AREA


ARCH C. JOHNSTON and SUSAN J. NAVA


There is a difference to be marked between hazard and risk. The two


are most easily distinguished by answering the question: Can the actions


of people have any effect on the situation? Hazard cannot be lessened


or increased but risk can. The earthquake hazard in Memphis, Tennessee,


is an inheritance of geographic location and is due to the city's proxi-


mity to the New Madrid seismic zone; it cannot be changed by man. Earth-


quake risk is the immediate danger posed to the population and it can


be substantially altered by a number of actions, most significantly,


improved construction and siting of buildings. The purpose of this paper


is to give a brief introduction to the seismic hazard in Memphis, Ten-


nessee.


THE NEW MADRID SEISMIC ZONE


The New Madrid seismic zone is depicted in Figures 1 and 2. Figure I


shows the instrumentally located epicenters for the past nine years; the


main branches of the seismic zone are delineated by the concentrated


pattern of epicenters within the small box of Figure 1. Figure 2 shows


the relationship of the zone to Memphis and Shelby County and to the


major critical facilities in the surrounding region. The generalized


modified Mercalli isoseismals of Algermissen et al. (1983) are superim-


posed; the contours are estimated as combined effects of maximum magni-


tude events in the northern and southern portions of the zone. A single


event would not produce these estimated intensities at all locations.


The New Madrid seismic zone is regarded by seismologists and disaster


response planners as the most hazardous zone east of the Rocky Mountains


(Johnston, 1982) There are three basic reasons for this estimation:


1. In the winter of 1811-1812, the zone produced three of the


largest earthquakes known to have occurred in North America


(Ms 8.5, 8.4, and 8.8) and hundreds of damaging aftershocks
(Nuttli, 1983).


2. A major geological structure--an ancient crustal rift--has


been identified through a decade of extensive research (Mc-


Keown and Pakiser, 1982). The rift underlies the shallow


The authors are members of the staff of the Tennessee Earthquake Infor-


mation Center in Memphis. They developed this paper for presentation


at BSSC meeting in Memphis on January 22, 1985.
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1974 - 1983


FIGURE I Map of the central United States with the 1974-1983 instru-
mental seismicity data set (Stauder and others, 1974-1983). The bound-
aries of the two source zones used for frequency-magnitude determination
are: Large zones, 35.0 -37.0 N/89.0 -91.5 W.
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FIGURE 2 The relation of Memphis, Tennessee, and Shelby County to the


New Madrid seismic zone. Also shown are major critical facilities in
the region and Modified Mercalli isoseismals for a "'composited" maximum


magnitude New Madrid earthquake.
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sediments of the Mississippi embayment and is of such charac-
ter and dimension that it could generate major earthquakes.


3. The zone is still quite seismically active (Figure 1). More
than 2,000 earthquakes (of which 97 percent have been too small


to be felt) have been detected in the zone since 1974.


These three observations--past great earthquakes, identified geological
structure, and continuing activity--constitute the reasons for the high
hazard potential with which the New Madrid zone is presently regarded.


EARTHQUAKE PROBABILITY


Without a doubt, the most frequently asked and least satisfactorily an-
swered question concerning the earthquakes of the New Madrid seismic
zones is: When is the next major earthquake going to happen? Seismology
cannot now (nor in the near future) answer this question in a determin-
istic fashion (i.e., accurately predict earthquakes), but a probabilis-
tic assessment is possible. In a recent study, Johnston and Nava (1985)
estimated the probability of occurrence of large New Madrid earthquakes
for two time periods--by the end of the century and within a represent-
ative lifetime (15 and 50 years, respectively) The estimates are based
on magnitude: (1) a body-wave magnitude, mb, of 6.0 (or equivalently a
surface-wave magnitude, Ms, of 6.3) which could be destructive over an
area of one or more counties and (2) a body-wave magnitude of 7.0 (sur-
face-wave magnitude of 8.3) which is considered equivalent to a repeat
of one of the great New Madrid events of 1811-1812. Using these magni-
tude categories, the determined probabilities are as follows:


Probability (M76)
Body Wave Magnitude 1985 to 2000 1985 to 2035


mb 6.0 (Ms 6.3) 40-63 86-97
mb 7.0 (Ms 8.3) 0.3-1.0 2.7-4


A number of assumptions about the seismic behavior of New Madrid were
necessary in order to generate the above probability ranges. The ap-
proach used and the assumptions that went into the final probability
estimates are described briefly below.


Probability estimates require that the seismic zone behaves in a roughly
predictable or period manner. This cannot be proven for large New Madrid
events because of an incomplete data set over many seismic cycles, but
smaller earthquakes exhibit a well behaved recurrence pattern. There-
fore, the authors took instrumentally recorded data from the past nine
years (see Figure I) and a historical list of earthquakes of the past 158
years, determined the recurrence relationships for this data set, and


then extrapolated to large magnitudes. This yielded an estimate of the
average recurrence or repeat time in years between New Madrid earthquakes
for a given magnitude range. For mb 6.0, the average repeat time is 70


years. (The last such event occurred 90 years ago in 1895.) For mb 7.0


(Ms 8.3). the average repeat time is 550 years. (The last such event
was in 1812, 173 years ago.) These estimates apply to data from the
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entire region shown in Figure 1. If only the small region is considered
(within the rectangle of Figure 1), repeat times approximately double.
There are sound geophysical reasons for choosing the larger source zone.


Once the average repeat time is established, both cumulative and condi-
tional probabilities can be determined. Cumulative probability tells
us the likelihood that a quake of a certain magnitude would have occurred
by now (the present) given the date of the last occurrence and the aver-
age recurrence interval. Conditional probability estimates the likeli-
hood of occurrence during a future specified time period (i.e., 15 and
50 years--this study). Obviously, conditional probabilities are of
greater interest than cumulative and are therefore emphasized in this
study.


In order to make the final probability computations it is necessary to
know the manner in which actual earthquake repeat times, for a given
magnitude range, are dispersed about the estimated mean repeat time.
This is described statistically in terms of a probability distribution
with a given standard deviation. Such information for large magnitude
New Madrid events is lacking; the authors' approach, therefore, was to
take a number of different distributions and a range of standard devia-
tions from the literature of studies of other active earthquake zones and
apply these to New Madrid. This approach allowed for a large uncertainty
in the actual (but unknown) behavior of New Madrid. This results in a
range of probability values as quoted above rather than a single number.


Figures 3-5 are graphs of Gaussian conditional probabilities from mb 6.0,
mb 6.6, and mb 7.0 earthquakes (Ms 6.3, Ms 7.6, and Ms 8.3, respective-
ly), graphs on which one can see the effect that the standard deviation
exerts on the probability values. The types of probability distribution
employed also have an effect but to a lesser degree. The date of last
occurrence, the present (1985), and the mean recurrence time are indi-
cated on the horizontal time axis. Shading illustrates the probability
range as standard deviation is varied from 33 percent to 50 percent of
the mean repeat time. Calculations were done for four different statis-
tical representations--Gaussian, log-normal, Weilbull, and Poisson--but
only Gaussian is shown here. Poisson statistics, which yield a constant
conditional probability, are not appropriate for this analysis; there-
fore, only the Gaussian, log-normal, and Weibull distributions were
used to obtain the probability ranges quoted above.


In conclusion, the authors estimate that there is a medium probability
of a locally destructive New Madrid earthquake in the next 15 years (40
percent to 63 percent) and a high probability (86 percent to 97 percent)
in the next 50 years. The probability for a great New Madrid event is
less than 1 percent by the turn of the century and less than 4.0 percent
during the next 50 years. These estimates are of necessity based on a
number of unproven assumptions about the New Madrid zone; however, every
effort was made to take an appropriate and comprehensive range of esti-
mates in order to bracket the actual probability for future destructive
earthquakes in the central United States.
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FIGURE 3(a) Gaussian conditional probability computed for magnitude mb
7.0 (Ms 8.3) earthquake. The last such event occurred in 1812 and the
mean repeat time (TR) is 550 years. The shaded region represents the
range of conditional probability as the standard deviation is varied
from 33 percent to 50 percent of TR. Future time intervals (At) of 15
and 50 years are depicted.
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EVALUATION OF THE EARTHQUAKE GROUND-SHAKING HAZARD


FOR EARTHQUAKE-RESISTANT DESIGN


WALTER W. HAYS


This paper describes current research that can be applied to evaluate


the earthquake ground-shaking hazard in any geographic region. Because


most of the spectacular damage that takes place during an earthquake is


caused by partial or total collapse of buildings as a result of ground


shaking or the triggering of geologic effects such as ground failures


and surface faulting, an accurate evaluation of the ground-shaking hazard


is an important element of: (1) vulnerability studies; (2) specification


of seismic design parameters for earthquake-resistant design of build-


ings, lifeline systems, and critical facilities; (3) assessment of risk


(chance of loss); and (4) the specifications of appropriate building


codes. Although the physics of ground-shaking, a term used to describe


the vibration of the ground during an earthquake, is complex, ground-


shaking can be explained in terms of body waves (compressional, or P,


and shear, or S) and surface waves (Rayleigh and Love) (see Figure 1).


Body and surface waves cause the ground and, consequently, a building


and its contents and attachments to vibrate in a complex manner. Shear


waves, which cause a building to vibrate from side to side, are the


most damaging waves because buildings are more susceptible to horizontal


vibrations than to vertical vibrations.


The objective of earthquake-resistant design is to construct a building


so that it can withstand the vibrations caused by body and surface


waves. In earthquake-resistant design, knowledge of the amplitude, fre-


quency composition, and time duration of vibrations is needed. The


quantities are determined empirically from strong motion accelerograms


recorded in the geographic area or in other areas having similar geologic
characteristics.


In addition to ground-shaking, the occurrence of earthquake-induced


ground failures, surface faulting, and, for coastal locations,9tsunamis


also must be considered. Although ground failures induced during earth-


quakes have caused many thousands of casualties and millions of dollars


in property damage throughout the world, the impact in the United States


has been limited primarily to economic loss. During the 1969 Prince


William Sound, Alaska, earthquake, ground failures caused about 60 per-


cent of the estimated $500 million total loss; landslides, lateral spread


failures, and flow failures caused damage to highways, railway grades,


Dr. Hays is Deputy for Research Applications, Office of Earthquakes,
Volcanoes, and Engineering, U.S. Geological Survey, Reston, Virginia.


He prepared this paper as background information for those making presen-


tations at the BSSC meetings in January and February 1985.
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bridges, docks, ports, warehouses, and single-family dwellings. In
contrast to ground failures, deaths and injuries from surface faulting
are unlikely; however, buildings and lifeline systems located in the


fault zone can be severely damaged. Tsunamis, long period water waves
caused by the sudden vertical movement of a large area of the sea floor
during an earthquake, have produced great destruction and loss of life


in Hawaii and along the West Coast of the United States. Tsunamis have
occurred in the past and are a definite threat in the Caribbean. Histor-


ically, tsunamis have not been a threat on the East Coast.


LOWWWE


VWV 0Si


PATH


S


FIGURE I Schematic illustration of the directions of vibration caused
by body and surface seismic waves generated during an earthquake. When
a fault ruptures, seismic waves are propagated in all directions, causing
the ground to vibrate as a consequence of the ground-shaking, and damage
takes place if the building is not designed to withstand these vibra-
tions. P and S waves mainly cause high-frequency (greater than I Hertz)


vibrations that are more efficient in causing low buildings to vibrate.
Rayleigh and Love waves mainly cause low-frequency vibrations that are
more efficient than high-frequency waves in causing tall buildings to
vibrate.


6-2







EVALUATIONOF THE GROUND-SHAKING HAZARD


No standard methodology exists for evaluating the ground-shaking hazard
in a region. The methodology that is used (whether deterministic or


probabilistic) seeks answers to the following questions:


1. Where have past earthquakes occurred? Where are they occurring
now?


2. Why are they occurring?
3. How big are the earthquakes?
4. How often do they occur?


5. What are the physical characteristics (amplitudefrequency com-
position, duration) of the ground shaking and the physical
effects on buildings and other facilities?


6. What are the options for achieving earthquake-resistant design?


The ground-shaking hazard for a community (Figure 2) may be presented
in a map format. Such a map displays the special variation and relative
severity of a physical parameter such as peak ground acceleration. The
map provides a basis for dividing a region into geographic regions or
zones, each having a similar relative severity or response throughout
its extent to earthquake ground-shaking. Once the potential effects of
ground-shaking have been defined for all zones in a region, public pol icy


can be devised to mitigate its effects through appropriate actions such


as avoidance, land-use planning, engineering design, and distribution
of losses through insurance (Hays, 1981). Each of these mitigation
strategies require some sort of zoning (Figure 2). The most familiar
earthquake zoning is contained in the Uniform Building Code (UBC) whose
aim is to provide a minimum earthquake-resistant design standard that
will enable the building to:


1. Resistant minor earthquakes without damage,
2. Resist moderate earthquakes without structural damage but


with some nonstructural damage, and
3. Resist major earthquakes with structural and nonstructural


damage but without collapse.


HISTORY OF SEISMIC ZONING


Zoning of the earthquake ground-shaking hazard--the division of a region
into geographic areas having a similar relative severity or response to
ground-shaking--has been a goal in the contiguous United States for


about 50 years. During this period, two types of ground-shaking hazard
maps have been constructed. The first type (Figure 3) summarizes the
empirical observations of past earthquake effects and makes the assump-
tion that, except for scaling differences, approximately the same physi-
cal effects will occur in future earthquakes. The second type (Figures
4-6) utilizes probabilistic concepts and extrapolates from regions having
past earthquakes as well as from regions having potential earthquake
sources, expressing the hazard in terms of either exposure time or return
period.
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FIGURE 2 Schematic illustration of a typical community having physical
systems (public/community facilities, industrial, transportation, and
housing) exposed to earthquake hazards. Evaluation of the earthquake
hazards provides policymakers with a sound physical basis for choosing
mitigation strategies such as avoidance, land-use planning, engineering


design, and distribution of losses through insurance. Earthquake zoning
maps are used in the implementation of each strategy, especially for


building codes.
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FIGURE 3 Seismic hazard zones based on historical modified 
Mercalli


intensity (MMI) data and the distribution of damaging earthquakes (Alger-


missen, 1969). This map was adopted in the 1970 edition of the UBC and


incorporated, with some modifications, in later editions. Zone 3 depicts


the greatest hazard and corresponds to MMI VII' and greater.
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FIGURE 4 Map showing preliminary design regionalization zones for the
contiguous United States proposed by the Applied Technology Council
(ATC) in 1978. Contours connect areas underlain by rock having equal
values of effective peak acceleration. Mapped values have a 90 percent
probability of not being exceeded in a 50-year period. Zone I represents
the lowest hazard (0.06 g). Sites located in Zone 4 require site-spe-
cific investigations. This map was based on research by Algermissen
and Perkins (1976).
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FIGURE 5 Gr-aph showing levels of peak horizontal ground acceleration
expected at bedrock sites in the Memphis. Tennessee, and the St. Louis,Missouri, areas in various exposure times. The values of peak accelera-tion have a 90 percent probability of nonexceedance. An exposure timeof 50 years corresponds to the useful life of an ordinary building andis typically used in many building codes.
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FIGURE 6 Graph showing levels of peak horizontal ground acceleration
expected at bedrock sites in the Charleston, South Carolina, and the
Seattle, Washington, areas in various exposure times. For comparison,
San Francisco, California, also is included. The values of peak acceler-
ation have a 90 percent probability of nonexceedance. An exposure time
of 50 years corresponds to the useful life of an ordinary building and
is typically used in many building codes.
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PROCEDUREFOR EVALUATING THE GROUND-SHAKING HAZARD


Construction of a ground-shaking hazard map requires data on:


1. Seismicity,


2. Earthquake source zones,
3. Attenuation of peak acceleration, and
4. Local ground response.


The procedure for constructing a ground-shaking hazard map is illustrated
schematically in Figure 7. Except for probabilistic considerations a
deterministic map would follow the same general procedure.


RESEARCH PROBLEMS


tA number of complicated research problems are involved in the evaluation
of the ground-shaking hazard (Hays, 1980). These problems must be ad-
dressed if more accurate specifications of the ground-shaking hazard
are desired. The problems can be categorized in four general areas--
seismicity, nature of the earthquake source zone, seismic wave atten-
uation, and local ground response--with each area having a wide range
rof technical issues. Presented below are representative questions,
which generally cannot be answered with a simple "yes" or "no," that
illustrate the controversy associated with ground-shaking hazard maps.


Seismicity


:o Can catalogs of instrumentally recorded and felt earthquakes (usually
representing a regional scale and a short time interval) be used to
give a precise specification of the frequency of occurrence of major
earthquakes on a local scale?


o Can the seismic cycle of individual fault systems be determined accur-
ately and, if so, can the exact position in the cycle be identified?


o Can the location and magnitude of the largest earthquake that is
physically possible on an Individual fault system or in a seismo,-
tectonic province be specified accurately? Can the recurrence of
this event be specified? Can the frequency of occurrence of small
earthquakes be specified?


o Can seismic gaps (i.e., locations having a noticeable lack of earth-
quake activity surrounded by locations having activity) be identified
and their earthquake potential evaluated accurately?


o Does the geologic evidence for the occurrence of major tectonic epi-
sodes in the geologic past and the evidence provided by current and
historic patterns of seismicity in a geographic region agree? If
not, can-these two sets of data be reconciled?
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FIGURE 7 Procedure for constructing a grounding-shaking hazard map.
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The Nature of the Earthquake Source Zone


o Can seismic source zones be defined accurately on the basis of his-
toric seismicity, on the basis of geology and tectonics, or on the
basis of historical seismicity generalized by geologic and tectonic
data? Which approach is most accurate for use in deterministic stu-
dies? Which approach is most accurate for use in probabilistic stu-.


dies?


o Can the magnitude of the largest earthquake expected to occur in a
given period of time on a particular fault system or in a seismic
source zone be estimated correctly?


o Has the region experienced its maximum or upper-bound earthquake?


o Should the physical effects of important earthquake source parameters
such as stress drop and seismic moment be quantified and incorporated
in earthquake-resistant design even though they are not traditionally
used?


Seismic WaveAttenuation


o Can the complex details of the earthquake fault rupture (e.g., rupture
dimensions, fault type, fault offset, fault slip velocity) be modeled
to give precise estimates of the amplitude and frequency character-
istics of ground motion both close to the fault and far from the
fault?


o Do peak ground-motion parameters (e.g., peak acceleration) saturate
at large magnitudes?


o Are the data bases adequate for defining bedrock attenuation laws9
Are they adequate for defining soil attenuation laws?


Local Ground Response


o For specific soil types is there a discrete range of peak ground-
motion values and levels of dynamic shear strain for which the ground
response is repeatable and essentially linear? Under what in-situ
conditions do non-linear effects dominate?


o Can the two- and three-dimensional variations of selected physical
properties (e.g., thickness, lithology, geometry, water content,
shear-wave velocity, and density) be modelled accurately? Under
what physical conditions do one or more of these physical properties
control the spatial variations, the duration, and the amplitude and
frequency composition of ground response in a geographic region?


o Does the uncertainty associated with the response of a soil and rock


column vary with magnitude?
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CONCLUSIONS


Improved maps of the earthquake ground-shaking hazard will come as rele-
vant geologic and seismological data are collected and synthesized.
The key to progress will be the resolution of the research problems


identified above.
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INTRODUCTION TO SEISMOLOGICAL CONCEPTS RELATED
TO EARTHQUAKE HAZARDS IN THE PACIFIC NORTHWEST


STEWART W. SMITH


The objective of this brief discussion is to acquaint you with the gen-
eral aspects of the earthquake hazards in the Pacific Northwest. We will
address the "why," "how big," and "how often" of earthquake occurrence.
In addition, some mention will be made of the severity of effects that
we may expect in this region. In order to answer the questions concern-
ing "where" and "why," we will call on some general concepts of plate
tectonics. Answering the "how big" question will require a discussion
of earthquake magnitude and other means of characterizing the "size" of
an earthquake. The question of "how often" will cause us to look at
some elementary statistics of earthquake distributions and the importance
of the historic record. Finally, our discussion of the severity of ef-
fects will necessitate the introduction of the idea of how we charac-
terize destructive ground motion and how the severity of motion depends
on the local situation.


Whether or not the scientific community is ever able to reliably pre-
dict earthquakes, engineering decisions need to be made every day based
on our present state of understanding of the earthquake risk. Thus, the
principal task of a seismologist interested in reducing the hazards
due to earthquake is to develop an understanding of how geologic and
seismologic parameters affect motion. This is necessary because we need
to predict in advance the nature of ground motion for an earthquake
that has not yet occurred and all we have to look at is the geology and
the record of past earthquakes.


PLATE TECTONICS AND EARTHQUAKES


The plate tectonic model of planet Earth is the starting place for under-
standing the "why" and "where" of earthquake occurrence. In the simplest
sense, earthquakes are the "noise" or creaking and grinding disturbances
that accompany the motion of tectonic plates. In this view, the plates
(with associated continents riding along on top of some of them) do not
move smoothly at rates of a few centimeters a year; rather, they move
spasmodically, with a jump during each large earthquake, such that the
average motion viewed over thousands (or millions) of years is several
centimeters per year. Of course, the entire plate does not have to
lurch forward during a single earthquake, but significant distortion and


Dr. Smith is a professor in the Geophysics Program at the University of
Washington, Seattle. He prepared this paper for presentation at the
BSSC meeting held in Seattle on February 6, 1985.
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movement could be expected every time a large portion of any its boun-
daries slips. That earthquakes are associated with the boundaries of
these plates can easily be seen by looking at Figure 1, which illus-


trates the global pattern of earthquake activity. Narrowing our view
to the Pacific Northwest, we have the plate configuration illustrated in
Figure 2.


Plate Boundaries


A plate has three types of boundary--a spreading ridge boundary, a sub-
ducting zone boundary, and a transform fault (or edge) boundary. In
the simplest view, the ridge has the smallest earthquake occurrences be-


cause the lithosphere is thin and hot (weak) near a ridge and, thus, a
large area of potential slip (and, thus, a large volume in which to


store strain energy) does not exist. In contrast, the subduction zone
boundary appears to be the place where the world's largest earthquakes
(great earthquakes) occur. This is because the lithosphere is cooler,


thicker, and stronger and because a larger area of potential slip exists
(the entire interface between the overriding and underthrusting plates).
Transform faults or plate edges appear to be intermediate between these
two extremes with a limit on the depth extent of faulting, but with a
horizontal extent that can be quite large as in the case of Chile,


Turkey, and California. It would appear that large earthquakes, but
perhaps not truly great earthquakes, are possible on transform faults.
The distinction between "large" and "great" for engineering purposes
ultimately may be important because of the size of area affected rather
than because of distinction in the severity of ground motion. This is
true since in recent years it has become clear that even moderate earth-
quakes can produce very severe ground motion locally.


Subduction Zones


Looking in more detail at the conditions that affect the potential "size"
of earthquakes on subduction zones, we find that the two most important
parameters seem to be the age of lithosphere and the rate of plate motion
(covergence). A simple model of the downgoing slab, which progressively
grows cooler and thicker as it moves out from its source region at the
spreading ridge, is that it is sinking vertically under its own weight
while also being subjected to relative horizontal convergence as the
overriding plate moves over it. All other things being equal, the faster
it tends to sink because of negative buoyancy, the less normal stress
there will be between the two plates and the more likely it will be
able to move smoothly (without a stick-slip type motion) and, thus, the
smaller the earthquakes are likely to be. In the limit of a plate that
is sinking so fast that it is actually separating (trying to separate)
from the overriding plate, it is unlikely that large earthquakes could
occur at all. The single most important parameter that seems to control
the density of the downgoing plate and, thus its buoyancy, is its age.
The older and colder the plate, the more dense it is and the faster it
will sink. The other parameter is the plate velocity (covergence rate).
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Here, for a constant sinking rate, the faster the two plates are converg-
ing, the more normal stress there will be locking the surface between
them. This, in turn, leads to a situation of large stress accumulation
and, thus, large earthquakes.


The correlation between lithospheric age and convergence rate shows,
for example, that in the Pacific Northwest, where the-Juan de Fuca plate
has an age of less than 20 million years off the coast of Washington and
a convergence rate of about 3.5 cm/yr., the expected value of moment
magnitude for the largest possible earthquake is 8.25. The scatter in
the data revealed in the multiple regression work by Heaton and Kanamori
would cause one to put an uncertainty of about +0.4. The remarkable
thing about this analysis is that here we have a region where the his-
toric record is less than two centuries and there are no reports of
earthquakes, larger than around 7.5 and, yet, a model based strictly on
geologic data and the plate tectonic hypothesis leads to a prediction
of an earthquake as large as 8.5.


Transform Faults


In trying to apply similar kinds of basic physics to transform faults
to see what parameters influence the maximum size of earthquakes, we
have much less success. It appears to be only the top 20 or so kilo-
meters of crust-that can support brittle fracture; therefore, the size
of the possible slip area is controlled primarily by the length of the
fault. Complexity of the fault, lateral inhomogenieties and bends or
kinks, appears to be important in determining how long a section might
rupture in a single earthquake event. Thus, the detailed surface geology
is critical and no generalizations can be made. Transform faults or
plate boundaries are of several varieties depending on which types of
plate boundaries the transforms connect. Plate edges between two offset
ridges (RR transform) can be easily modeled with a piece of cardboard
in which two slots are cut and through which two pieces of paper (appro-
priately marked with magnetic stripes) can be pulled. Two lessons are
learned from this paper model. First, the relative motion on the trans-
form fault connecting the two ridges is opposite to that which would be
expected if one thought that the ridges had been offset by a fault that
connected them and that they originally had been a throughgoing feature.
More important from the standpoint of assessing possible earthquake
size, however, is that the ends of the fault, which extend beyond the
ridges and are called fracture zones (FZ), have no relative motion and,
thus, can be viewed as fossi faults on which there will be no earth-
quakes generated. Thus, a fracture zone that is a thousand kilometers
long can generate a rupture only as long as the segment joining the two
actively spreading ridges. Even in the case of the transform fault,
the plate tectonic hypothesis provides some important guidance as to
the earthquake potential of this feature. My own view is that we have
seen only the beginning of the way in which our understanding of the
physics (and chemistry) of the earth will affect our assessment of future
earthquake hazards.
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FAULT AND EARTHQUAKES


Up to this point, we have viewed the only source of earthquakes to be


plate boundaries, and our view of plates has been one of a grand scale


where there are some 17 major plates comprising the entire surface of


the planet. Looking closer, we find that this view is only an approxi-


mate one and that the earth is very much more complicated. In some


instances the plate boundaries are razor sharp and easy to identify,


whereas in others the boundary may be spread out over hundreds of kilo-


meters or greatly obscured by the possible subdivision of the plate


into many smaller platelets (the term "microplate" is starting to become


popular). When we come to the hard question of estimating the future


earthquake activity in a region, it sometimes seems that we have simply


substituted one crystal ball for another when we try to invoke ideas of


plate tectonic models and the plates themselves are not easily under-


stood. Let us leave the simple plate viewpoint for the moment, recog-


nizing that even if we had a simple plate model at depth, what we would


see at surface is likely to be obscured by the local geology (e.g., moun-


tains, sedimentary basins). In examining how the surface rocks may deform


or fracture (fault) in response to deeper plate movement, we can use


some the ideas of fracture mechanics to relate stresses to resulting


fault type and pattern.


Normal Faults


A normal fault is one in which the slip direction is down-dip in such a


way that you would expect to develop if the region were stretched and


the blocks readjusted accordingly. Typically the dip of normal faults


is quite steep, between 45 and 90 degrees. (Remember, dip is measured


from the horizontal downward). In terms of earthquake potential, one


would not expect a great deal of normal stress pressing the two sides


of the fault together since the region is undergoing horizontal tension


(being pulled apart). Thus, all other things being equal (which in


geology they never are ), one would not expect the largest earthquakes


to occur on such faults. Substantial earthquakes, however, have been


observed on normal faults (e'.g.,Dixie Valley, Nevada, in 1954 and Hebgen


Lake, Montana, in 1959). These faults had vertical displacements of up


to 4 or 5 meters over distances of nearly 100 km so they were "big"


earthquakes by any measure but they were not "great" earthquakes in the


sense of the Alaskan earthquake of 1964. Our 1949 earthquake near


Olympia (magnitude 7.1) was apparently on such a fault although it oc-


curred on the deep part of the subducted slab where we cannot directly


observe it.


Reverse Faults (and Thrust Faults)


A reverse fault is also a fault on which the slip is in the direction of


dip, but in this case it is the upper block (hanging wall) that is pushed


up so the sense of motion is opposite to that discussed for the normal


fault. Typical dips for reverse faults are 45 degrees or less. When


the dip gets to be very shallow, almost horizontal, then the term


"thrust" fault is used to describe it. There are numerous examples of


nearly horizontal thrust sheets where, over geologic time, the upper
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block has slid many miles on top of the lower sheet. One could expect
large normal stresses to develop across such faults (since the two sides
of the fault are being pushed together) and, thus, very energetic earth-
quakes. A recent example of a thrust type earthquake was that in the San
Fernando region of southern California in 1971. Since the Juan de Fuca
plate is being thrust beneath North America, this is the type of faulting
that could conceivably occur beneath western Washington. Should this
occur, there would likely be quite severe ground motion over the entire
region from the Pacific Coast inland to the Cascade Mountains.


Strike Slip Faults


Finally, we have the case of nearly vertical fault surfaces with slip
in the horizontal direction. Such faults are called "strike slip" and
are classified as to right or left lateral depending on the sense of
motion with respect to an observer standing on one side of the fault
and looking across it. The famous San Francisco earthquake of 1906
(magnitude 8.25) occurred on the San Andreas fault, which is a right
lateral strike slip fault. During that earthquake the fault slipped as
much as 17 feet in some places. The recently noted alignment of earth-
quakes through Mt. St. Helens extending to the northwest is believed to
be a strike slip fault based on indirect seismological evidence although
geologic data that would confirm slip on this fault has not yet been
uncovered.


Earthquake Potential of Mapped Faults


Examination of virtually any geologic map will reveal that there are a
multitude of faults on a variety of scales present nearly everywhere.
In fact, the density of faulting on maps seems to depend largely on how
carefully the area has been mapped by geologists and how good the ex-
posures of bedrock are. Areas like the Puget Sound region may not show
many faults, for example, if they are covered by a thick blanket of
recent glacial material which makes them inaccessible for geologic map-
ping. The scale of faulting varies from tiny, millimeter-size features
you can see in a rock fragment up to global-size features that are best
seen in satellite imagery. Obviously not all these features have the
same potential for generating earthquakes. Size or length of faulting
is an obvious distinction, but perhaps the most important characteristic
is the age of most recent movement.


Aae of Most Recent Movement


Most observed faults are very old, representing past periods of defor-
mation under stress conditions.that are very different from what we
have today. In geology we do our forecasting somewhat like the meterol-


ogist does his when he uses the "strategy of persistence"--i.e., the
most likely conditions for tommorrow are more of what we have seen to-
day. In that sense, the faults most likely to cause a problem by gener-
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ating earthquakes are the ones that have the most recent history of


movement. The development of radioactive age dating techniques, parti-


cularly those that involve short half life elements like Carbon 14, and


can be used to date materials as young as thousands of years, provides


the means to distinguish very young and, thus, potentially dangerous


faults from those that that are old and no longer active. Investigations


are generally made by trenching across the fault trace, or boring through


it, with careful mapping of the materials on either sides. The key is


to find features that are continuous across the fault and to date these


features. For example, an old soil layer that lies uninterrupted across


a dip slip fault and has an age of 2,000 years tells us that the fault


has not moved in at least 2,000 years. Conversely, if the soil layer


were disturbed, it would establish that the fault had moved sometime


(exactly when could not be said) in the past 2,000 years.


In western Washington our heavy glacial cover obscures most fault fea-


tures that might be useful in assessing the record of past earthquakes


(and guessing the future ones). Some evidence of ancient fault motion


on the Olympic Peninsula was developed a number of years ago by dating


trees that were submerged as a possible effect of fault-dammed streams.


Some lineaments are visible in air photographs of the Cascade Mountains


and in side-looking radar imagery (SLAR), but their significance is


not as clearly understood as would be the case in California or Nevada


where the overall record of surface geology is much better preserved.


In the Mojave Desert of California, fault scarps that moved thousands


of years ago are so well preserved they look as if they might have moved


yesterday. In contrast, here in the Northwest the rate of growth of


vegetation (such as Douglas fir) and the erosion due to heavy rainfall


are so great that faults can easily be obscured in a short period of


time. In addition, the plate tectonic configuration is basically dif-


ferent in the Pacific Northwest from what it is in California. In Cali-


fornia, the boundary between the Pacific and North American plates is a


nearly vertical fault plane (or collection of planes) that intersects


the surface of the earth producing obvious features (e.g., the San


Andreas fault). In contrast, our plate boundary in the Northwest lies


beneath us, the gently dipping interface between the Juan de Fuca plate


and the North American plate. Its only intersection with the surface


where one might look to see its expression is under water several hundred


miles offshore.


Definition of Capable Fault


The technology for recovering the history of fault movement has developed


remarkably during the past decade driven by society's need to assess


the "capability" of faults in connection with large dams and nuclear


power plants. There are no firm rules to tell us how old a fault has


to be before we can classify it as inactive. It seems to be a sliding


scale depending on how high the stakes are. In the case of nuclear power


plant siting, a specific criteria has evolved in which a fault that has


moved at least once in the past 50,000 years must be considered


"capable." Generally, however, if there is no evidence of movement


since ,the last period of glaciation, approximately 10,000 years, it


appears unlikely that future movement will occur.
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CRUSTAL DEFORMATION


Obviously, with all the plates stretching, squeezing and colliding with


one another, there should be some possibly measurable deformation going
on between earthquake occurrences. In the earliest days of seismology,
an earthquake was attributed to either explosive action or magma movement


deep in the earth. It wasn't until the 1891 earthquake at Mino-Owari in


Japan that serious consideration was given to sudden fault slip being


the cause of an earthquake. The excellent set of geologic and geodetic


data that was collected before and after the 1906 San Francisco earth-
quake, however, really set the stage for the first rational explanation
of earthquake sources, the "elastic rebound" theory.


A number of fundamental questions remain to be answered concerning the


slow deformation that precedes (and follows) major earthquakes. The


tools to measure these effects are available, primarily laser distance


measuring devices both land-based and satellite-based, but since the


motions are slow, it is going to take quite a few more years before


many of the questions are satisfactorily answered. For example, how
does the stress increase in the years (possibly centuries) leading up


to the earthquake? Is it rather steady, simply building gradually to a


point of failure and then starting over again to produce a periodic


recurrence of earthquakes? Alternatively, is the stress quiescent most
of the time, with rapid periods of buildup just prior to large earth-
quakes? These two possible scenarios lead to quite different strategies
for predicting future earthquakes.


SEISMIC WAVES


We have been using sudden fault slip or rupture as a working model for


an earthquake source. The phenomenon that we normally associate with an
earthquake, however, is ground-shaking. What's the relation between
these two observations? The ground-shaking we notice some distance


away from an earthquake (and some time after the faulting occurred back


at the hypocenter) is simply the effect of seismic waves that have tra-


veled from the hypocenter to our point of observation. The principal


shaking motion that is experienced in an earthquake is due to two broad


categories of seismic waves, namely, "body waves" and "surface waves."


The term "body wave" means a disturbance that travels directly through
a solid medium, choosing a path that is the quickest possible route
between source and receiver. There are two general types of body wave,


compressional or P waves and shear or S waves. Surface waves travel
along the surface of the earth In a manner somewhat analogous to water
waves. They also come in two varieties--Love waves that produce strictly


horizontal shaking and Rayleigh waves that cause vertical as well as


horizontal shaking.


For a number of fundamental reasons, the frequency of both types of
surface waves, Love and Rayleigh, is much lower than that for the direct
body waves, P and S. As a result, surface waves are of much more concern


for long period structures such as bridges and high-rise building than


for more conventional structures. Simple consideration of how the wave


energy spreads out in a surface wave (two-dimensional or cylindrical
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traveling along the surface) compared with body waves (three-dimensional,
spherical waves traveling through the medium) tells us that the wave
amplitude will die off faster with distance for a body wave than it
will for a surface wave. As a result, if a site is near an earthquake,
it will most likely be the body waves that do the damage, whereas if
the epicenter is a long distance away, it is more likely that the surface
waves will present the largest motion.


EARTHQUAKE SIZE


We have now established that earthquakes are the sudden slip or rupture
on a fault plane and that the shaking we observe is a result of seismic
waves produced by that fault slip. Intuitively, we might expect more
intense shaking from a fault that had a relatively large amount of slip.
We also might expect more intense shaking if the fault surface on which
slip took place was a large one since that would permit constructive
interference effects to occur. As a result, the measure of earthquake
"size" should somehow include both the amount of slip as well as the
size of the fault area.


Now, the observable quantity we have available to measure earthquake
size is generally a seismogram. Only very rarely do we have the oppor-
tunity to directly measure fault slip and area. Thus, we need a measure
of earthquake size that depends on something we can measure on a seismo-
gram, such as the amplitude of some particular seismic wave. In the
early development of the magnitude scale, Charles Richter at Caltech
simply measured the maximum amplitude on seismograms. To avoid differ-
ences in the response of different kinds of instruments, he restricted
himself to a particular type, namely, the Wood-Anderson torsion seismo-
graph. This instrument has two attractive attributes for development
of a magnitude scale. First, it is a very "broad band" instrument that
responds uniformly to vibrations of both very short and very long pe-
riod. Second, since it is a mechanical-optical device, there are no
amplifiers, variable resistors, or, in fact, any knobs at all that can
be twiddled to change its sensitivity. Thus, it is nearly "technician
proof," and even years after an earthquake has been recorded, one can
have confidence in the published sensitivity of the instrument.


Richter Local Magnitude, ML


Richter noted that the maximum amplitude on seismograms behaved in a
organized way. Although there were rapid variations in amplitude and a
lot of scatter in data, he found that the maximum amplitude data formed
a one-parameter family of curves when the logarithm of the amplitude
was plotted versus the logarithm of distance. The free parameter was
some kind of arbitrary number which denoted the "size" of the earth-
quake. He defined that number as the local magnitude and it has been
denoted as ML. There is an arbitrary "starting point" for this scale
and he chose it such that a magnitude 0 shock would have an amplitude
of I mm at a distance of 100 km.
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Body Wave Magnitude,


Richter didn't specify which seismic wave he was measuring, he simply


chose the largest excursion on the record. Since the instrument was


measuring horizontal motion and since he was generally dealing with


local (nearby) earthquakes, the maximum always corresponded to the SH


wave. Subsequent work using earthquakes from further distances showed


that this process was inadequate. As waves travel through the earth


they preferentially lose their high frequency constituents and, thus,


appear longer in period (lower frequency) the further away you observe


them. It was found that dividing the amplitude by the period provided


a convenient and useful way to normalize out this effect. It was also


necessary to have a scale based on compressional waves as recorded on


vertical instruments. The resulting relationship with some empirical


corrections added to make it fit reasonably well with the ML scale looked


like:


mb = log(A/T) + 0.1l + 5.9,


where A is the amplitude of ground motion, T is the period of the wave,


and A the distance.


SurfAce Wave Magn1tudel.Is


It soon became clear that a single number, either ML for nearby earth-


quakes or mb for distant ones, wasn't adequate to describe the "size"


of an earthquake. Two earthquakes of the same magnitude might produce


remarkably different damage effects, and they certainly could write


remarkably different looking seismograms. One of the big differences


was in the amount of surface waves generated, and this observation soon


led to the development of yet another magnitude scale. It utilized the


amplitude of Rayleigh waves at a period of 20 seconds. Because of some


waveguide effects in the earth, this period usually corresponds to the


maximum part of the train of Rayleigh waves and is thus easy to iden-


tify. The resulting expression for surface wave magnitude, again ad-


justed so that it corresponds as closely as possible with the other'


magnitude scales, is:


Ms = logA + 1.66logL + 2.0.


Seismic t1nmnt


In addition to these empirical studies, which led to several magnitude


scales that were very useful in classifying earthquakes, there were


mathematical developments that led to a characterization of the strength


of a seismic source. In the differential equations that describe the


motion of an elastic medium, there is a source term expressed as a


force. We have no way to describe an earthquake as some kind of force


system since we are unable to observe forces directly in the earth and


it seemed that there was no apparent way to use an earthquake as the


source term in the equations of motion. This situation improved after


the development of a mathematical representation theorem that showed
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how a dislocation (fault slip) model could be expressed as an equivalent
force. An important parameter was identified in the resulting equations,
the product of rock strength, fault area, and average slip:


M = pAG.


It has the dimensions of a "moment," (i.e., force times length) so it
was called "seismic moment." Here was a parameter that could be measured
from a seismogram and could also be directly related to observations
that a geologist could make in the field. It also formed the basis of
a calculation of energy or work done during an earthquake, and this, in
turn, was used to develop yet another (hopefully the last) magnitude
scale, the so-called moment magnitude.


STATISTICS AND RECURRENCE CURVE


One of the first ways of utilizing the magnitude scale was in examining
the size distribution of earthquakes. It is immediately clear that
there are more small earthquakes than large ones so the question concerns
whether the distribution behaves in some organized fashion. The answer,
of course, is yes! If we choose a particular area of the earth and
record earthquakes over some specific time, then plotting the log of
NM, the cumulative number of earthquakes that exceed magnitude M as a
function of magnitude, yields a straight line:


logNM = a - bM.


The intercept "a" is a measure of how active the region is and the slope
"b" tells us how many small shocks there are for each large one. We
will have only a segment of a straight line because we will run out of
data at both ends of the magnitude distribution. There will be some
magnitude so small that it will escape detection by our seismic networks,
and there will be some upper limit, namely the largest magnitude shock
that has occurred during our time of observation. Within this range of
magnitudes, the distribution generally does fit a straight line quite
well with the slope ranging from 0.5 to 1.2.


An important question concerns how far we can extrapolate such a line
to predict the rate of occurrence of earthquakes larger than those that
have already been observed. It would be very convenient if one could
record and count earthquake statistics in a region for a short period
of time, say several months or even several years, and from this data
determine both the maximum magnitude that could be expected in the region
and its recurrence period. Unfortunately, this procedure doesn't work
because without some additional information about the faults, their
behavior, and the age of most recent movement, we do not know how to
extrapolate the earthquake statistics to large magnitude. To illustrate
this, Figure 3 shows the earthquake distribution for the Puget Sound
region. Figure 4 shows a map distribution of the earthquakes that have
occurred in Washington since 1841. Note that the largest event shown
is the 1949 Olympia earthquake and that if this curve is a fair repre-
sentation of the long-term seismicity, we should expect a repetition of
a shock of this size every 130 years on the average. Can we extend the
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curve to larger magnitude? If we do, how often would we "expect" a
magnitude 9.0 quake and would this make any geologic sense? The Pacific
Northwest is a good illustration of the pitfalls of using such curves
because we suffer from a very short historic record, a poorly preserved
surface geologic record, and a plate geometry not well suited for pro-
ducing surface fault scarps. Thus, the critical information needed to
intelligently use the meager earthquake statistics is simply not avail-
able.


GROUND MOTION


When the ground shakes during a nearby earthquake, we may (it does re-
quire some luck) obtain a record (strong motion seismogram) that displays
the history of ground-shaking. A considerable amount of information is
present in such records, but for our purposes we will mention only a
few parameters that can be easily obtained. First, we have the maximum
of acceleration, velocity, and displacement. In Figure 5 we illustrate
a ground motion recording from the 1949 Olympia earthquake, magnitude
7.1, arguably the largest earthquake to have occurred in historic time.
Note that acceleration is measured as a percent of the acceleration of
gravity (g) or in units of cm/sec2 reached a value of 134 cm/sec2 or 13
percent g for this particular record. Velocity and displacement records
are obtained by integrating the original acceleration record once and
twice, respectively. Second, we have the duration of strong shaking,
which can be defined, for example, as the length of time during which
the shaking exceeded some particular value such as 5 percent g. Finally,
we have some measure of the frequency content, basically a measure to
describe how the energy of shaking is distributed between high and low
frequencies. A variety of measures are possible ranging between simply
the period of ground during which the maximum motion occurred to a re-
sponse spectrum which displays the maximum motion that would be encoun-
tered by hypothetical buildings (single degree of freedom pendulums) of
differing resonant frequency.


Intensity


A completely different way to characterize ground motion is through its
damage effects on structures. Earthquake intensity scales are used for
this purpose. For the United States, the modified Mercalli scale is
the most popular. It characterizes ground motion from I to XII by a
series of descriptions ranging from I as barely perceptible through VI
where we see the onset of building damage to XII where one has "total
destruction." The principal usefulness of such scales is to characterize
the "size" of ancient earthquakes for which there are no measurements
of actual ground motion. Another useful measure is the area over which
the earthquake was felt since this information can often be easily deter-
mined from old newspaper reports by simply noting in what localities
the shaking was felt.
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Attenuation Curves


Obviously, any of these "measures" of ground motion will be more severe
for an observation site close to the earthquake than it will be for a
more distant location. Attenuation curves are the device we use to
display this relation. Any parameter can be used to construct an atten-
uation curve, even intensity. Typically we display the logarithm of
peak horizontal acceleration as a function of distance for one particular'
size earthquake. The shape of this curve depends critically on a number.
of seismologic and geologic parameters such as fault type, depth, crustal
thickness, and specific dissipation -(Q-1). This last parameter is a'
measure of how much of the elastic energy in a wave is converted to
heat as the wave passes through the crust. Thus, each region will have'
its own distinctive curve. Such a curve, when constructed with locally-


derived ground motion data, together with a recurrence curve, also lo-
cally derived, and a map of the potential earthquake source regions are
the basic ingredients that one needs to calculate seismic risk.


d CONCLUSIONS.


Western Washington lies on top of an active subduction zone. Although'
the characteristics of this zone are not yet well understood, comparing;
it with other subduction zones around the world'leads us to predict
that an earthquake as large as 8.25 on the moment magnitude scale could'
happen here. The effects of such an earthquake would not be localized
to a narrow fault zone such as is the case for the-San Andreas fault in,
California but might be spread widely from the coast inland to the Cas-'
cade Mountains and from Vancouver Island to the Columbia River. Although
the scientific evidence points toward the possibility of an earthquake
of this size, we have not yet been able to determine if such an event,
is likely to occur once per century or once per millennium. It is this
rate of occurrence that will determine if the risk from such a large-


earthquake is greater than the risk we know for certain exists due to'
the repetition of smaller historical earthquakes s'uchas those of 1949
and 1965.
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MANAGEMENT OF EARTHQUAKE SAFETY PROGRAMS
BY STATE AND LOCAL GOVERNMENTS


DELBERT B. WARD


This paper deals with fundamental concepts for management of earthquake
hazards and associated earthquake safety programs at state and local
levels of government. The focus of the paper is upon recognizing and
narrowing a gap which the author believes to exist between earthquake


hazards information (essentially research data) and applications of the
information (public policies for implementation of hazards reduction
methodologies).


BACKGROUND


That natural hazards can be managed for the overall benefit of our so-
ciety is a notion accepted by most of us. We believe--correctly, I
think--that life loss, injuries, and property losses can be reduced


through prudent pre-event practices and effective deployment of resources
when disasters occur. Emergency management is an institution of govern-
ment that has evolved over the past two or three decades whose primary
purpose is to articulate and carry out a broad array of activities di-
rected to loss prevention and/or loss reduction due to extreme events--
both natural and man-made.


Emergency management practices traditionally have separated into several
phases, due no doubt to the time-related character of the activities.
For this discussion, we refer to four such phrases--preparedness, miti-
gation, response, and recovery. Other divisions have been used, but
the variations have no significance to our purposes here.


Beyond these time-related characteristics that are common to nearly
all emergency management activities, the similarities among the risk
reduction activities appear to end for the various hazards. Each type
of natural hazard-- earthquakes, tornadoes, hurricanes, and floods--de-
rives from a different sort of natural phenomenon, has different physical
characteristics that create risks to life safety and property, and, con-
sequently, requires different methods for effective control (management)
of the risks.


Mr. Ward is an architect with Structural Facilities, Inc., Salt Lake
City, Utah. He presented this paper at the FEMA Earthquake Education
Curriculum Workshop held at the National Emergency Training Center,


Emmitsburg, Maryland, June 27-29, 1984.
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If the reader accepts that there are physical distinctions between the
several types of natural hazard named above, then it is useful to exa-
mine briefly the implications of these distinctions with respect to
the time-related emergency management activities of preparedness, miti-
gation, response, and recovery. Although management concepts for the
hazards may be similar in some cases, the specific risk-reduction acti-
vities are quite different for each type of hazard. Moreover, the im-
portance (priority) of the types of action with respect to the end goal
of risk reduction seems to be different for each type of hazard.


For example, for a variety of reasons control of losses due to a hur-
ricane requires different emphasis upon preparedness and recovery ac-
tions than does control of losses due to an earthquake, In the case of
hurricanes, preparedness actions based upon pre-event warning are pos-
sible; mitigation is largely a matter of siting considerations; and res-
ponse activities can be coordinated to occur even during the event. On
the assumption that life safety is the paramount objective, preparedness
based upon pre-event warning is emphasized.


Riverine flooding, too, requires a different emphasis for effective
loss control. Once again, preparedness actions can be based upon
pre-event warning, but effective loss control requires that emphasis be
placed upon mitigation actions.


Earthquake events, in contrast, say, to hurricanes happen without warning
and are of very short duration--a few minutes at most and hardly enough
time to do anything more than duck. Current technology does not allow
short-term prediction of the events, although regions of greater earth-
quake potential and even long-term (several years to several decades)
speculations about impending events are within current technical state-
-of-the-art capabilities. 0 Moreover, we presently do not know how to
control (eliminate or soften the occurrences) of the earthquake events.
Accordingly, emergency management methods presently are limited to (I)
reducing the effects of the earthquake upon buildings and people--mit'i-
gation--and/or (2) providing recovery services--picking up the pieces,
so to speak--after the events.


Either of the above types of emergency management actions will help to
reduce earthquake losses to some extent, but mitigation assuredly can
be the most effective of the two types of actions. Mitigation can eli-
minate losses in some cases and certainly can reduce losses in most
cases whereas recovery actions can only attempt to contain the extent
of losses and restore essential lost facilities and services.


These differences among the hazards lead to differences in management
methods that must be acknowledged and met. This entails, first, recog-
nizing the characteristics of each type of hazard and their consequent
effects upon us. The appropriate kinds of management activities and
the relative effectiveness of each activity then can be tailored to the
type of hazard. We now take the specific case of earthquake safety for
elaboration upon this point.
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The argument developed above aims essentially at making a strong case


for mitigation as the most effective means available to us today to


reduce earthquake losses. If this argument is accepted, than we are


left with the task of defining mitigation for earthquake safety and,


consequently, with describing the implication that a mitigation approach


has with respect to emergency management methods.


Mitigation of earthquake risk is accomplished almost entirely through


control of the "built environment." Earthquakes themselves rarely if


ever kill or injure people directly. Rather, they displace buildings,


building components and other elements of the build environment such as
highway structures, dams, water and electric systems, etc., which in


turn may jeopordize life safety and cause great social and economic


inconvenience. By controlling the quality of the things we build and by
selecting construction sites less likely to feel hazardous earthquake


effects, it is possible to achieve reduced life loss, reduced injuries,


and reduced property losses. None of the other emergency management


phases accomplish this to any degree even though the phases are necessary


parts of a comprehensive comprehensive emergency operation.


Construction of the built environment is controlled by construction


regulations, codes, zoning ordinances, siting evaluations, and good


design practices. Most of these controls already are a part of every


community's governance mechanisms. It is through actions that impact
upon these processes of control that earthquake mitigation must be accom-


plished.


The control procedures indicated in the paragraph above are implemented


through organizations which have not been dealt with to any great extent
by traditional emergency management agencies in the past. Even when


emergency management agencies have worked with these existing infrastruc-


tures, such as land-use regulatory agencies for flood mitigation efforts,
the physical and technical difference between earthquakes and the other


hazards allow very little carry-over of learning experiences. It seems


clear to this author that effective earthquake hazards mitigation actions
will require new liaisons to be forged between emergency management


personnel and organizations that control or regulate construction of


the built environment.


These new liaisons likely will be somewhat different than the liaison


formed in traditional emergency management activities of the past, most


notably the civil defense program of the past that dealt with problems
not faced by many existing agencies of government. In the case of earth-


quake mitigation, we find that existing agencies already are in place
which have responsibility for controlling the quality of the built en-


vironment. It is most likely that these agencies will insist upon pre-


serving their regulatory jurisdictions when earthquake hazards miti-
gation processes are introduced. Under these circumstances, it is even


questionable whether or not the traditional emergency management agency


has a role with regard to earthquake hazards mitigation.


Severe flood threat in the State of Utah during the past two years illu-
strates this point. Having experienced excessive springtime run-off in
1983, with consequent flooding of stream beds and mudslides, Utah coun-
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ties and cities undertook hurried public works improvements to mitigate
similar future problems. Without exception, these prejects were managed
by existing full-time public works administrators and flood control per-
sonnel. These personnel are not part of the state's emergency services
agencies and work independently of those agencies. Although coordination
between the public works agencies and the emergency services agencies
occurred, this was primarily with respect to preparedness and recovery
actions. Mitigation actions were carried on by the public works agen-
cies.


Mitigation for earthquake safety seems to have silmilar restraints in
the sense that there are existing governmental agencies responsible for
control of the quality of the built environment. Once public policy
has been set for earthquake hazards mitigation, as was the case for
mitigation of flooding, the existing agencies having jurisdiction will
proceed to carry out the policy mandates, I believe.


One implication of the above observation Is that the problem of achiev-
ing effective earthquake safety is not so much one of management, but
rather is one of persuading a reticent public sector of the need for a
sound public policy for earthquake safety. If the public commitment is
clear in this regard, the machinery is available In government to carry
out the mandate.


THE GAP BETWEEN TECHNOLOGY (RESEARCH) AND APPLICATIONS


Knowledge about the behavior of earthquakes, although far from adequate
for the scientific community, is quite adequate today for applying earth-
quake risk mitigation techniques to the built environment. The liter-
ature on earthquake physical characteristics and on techniques for con-
struction of earthquake-resistant facilities--buildings, transportation
systems, dams, utilities systems, etc.--is extensive. Sufficient tech-
nical information can be assembled to allow preparation of earthquake
risk evaluations which, in turn, allow estimates of possible earthquake
losses to be prepared. One also can ascertain the types of likely con-
struction failures associated with the losses.


With such information, one can suggest modifications in siting practices
and construction methods that are most effective for saving lives and
most cost-effective for the community. Indeed, these kinds of data
have been assembled in a variety of forms and for a variety earthquake
conditions. As well, some of the data are even assembled for different
regional earthquake conditions.


Despite this wealth of information, there has not been widespread ap-
plication of earthquake risk reduction measures in the private or public
sectors of this nation. Except in California, public apathy about earth-
quake risk prevails, and local governments resist adopting public poli-
cies that would encourage application of risk reduction. There is a
large gap between the available technical information and application
of earthquake mitigation measure.
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Credit is due to the federal government which has been actively promoting
improved earthquake safety practices and encouraging development of


emergency management tools to deal with the hazard. However9 these


efforts have aimed largely at making the federal government a helpful
partner with state and local government in such matters. In general,
mandated federal requirements for earthquake safety do not exist.


Given this present working arrangement, it should come as no surprise
that the federal efforts can be no more effective than the efforts of


the other half of the partnership--state and local government. It is
at these state and local government levels that earthquake safety has


failed to receive the attention that I believe is warranted--the excep-
tion again being California. Other states and local governments occa-
sionally give verbal support (motherhood statements) to earthquake
safety. Rarely have they set forth public policies to bring about the
needed changes.


Yet, control and regulation of construction of the built environment
lies almost entirely within the domain of state and local government in
this nation. The federal government has not usurped this prerogative.
State and local governments zone the land; they adopt building codes;
and their personnel design many of the public facilities, such as trans-
portation systems, water supply systems, waste systems, and even some
utilities systems. Mitigation of earthquake risk, therefore, apparently
must be accomplished through these existing institutions and processes
of state and local governments. For them to do so, however, the policy-
maker must be convinced that the public interests are well served. At
this time, they do not appear to be convinced.


Some forward motion in improved earthquake safety practices has occurred
through the private sector in ways that generally are independent of
government. Recognition of this motion is pertinent to our discussion
of the gap between technology and applications because it provides fur-
ther insight into the reasons why the gap occurs.


Construction practices are influenced, sometimes even controlled, by
groups besides governmental regulatory agencies. Two such groups are
the design professionals and developers of construction codes and
standards. The design professional--the architect or engineer--always
has the option of specifying construction of a quality that exceeds the
minimum requirements of adopted codes and standards. To some extent
this has occurred, although randomly, throughout the nation with respect
to earthquake-resistant construction. However, without a clear statutory
mandate,.designer attentiveness to earthquake hazards mitigation will
continue to be random and susceptible to client pressure that the faci-
lities meet only minimum standards of performance.


The national model building code organizations and similar other groups
who develop construction codes and standards also have great influence
over construction quality. This occurs because the common practice is
that state and local governments often adopt these codes as their stan-
dards or regulations. Yet, these codes and standards essentially are
developed outside of government by mixes of design professionals, buil-
ding officials acting independently of their agencies, product repre-
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sentatives, and trade organizations. Hence, it is possible to achieve


improved earthquake safety practices by including appropriate standards
in the codes which eventually get adopted by most, but not all, states


and local governments. The process for introducing new concepts into
codes and standards is long and tedious, but the avenue is available to
Us.


Although forward motion in earthquake safety practices has occurred
through the two types of groups described above, the efforts have been
constrained by inadequate knowledge In application. It is one thing to
gain appropriate language in the codes and standards; it is quite another
thing to interpret and apply the recommendations in actual construction
conditions. Broader and better focused training is essential if the
design professionals and the standards are to be a primary means for
achieving improved earthquake mitigation practices.


CAN EDUCATION NARROW THE GAP?


In this paper, the existence of a gap between our level of technical
knowledge about earthquake hazards and a public willingness to apply
the available knowledge to loss reduction practices has been emphasized.


In the author's experience with earthquake safety, this lack of public
willingness to utilize available knowledge Is the major reason for the
lack of public policies that are needed to promulgate effective earth-
quiakeloss reduction actions. Public apathy toward the problem is mani-
fested by the absence of political commitment by state and local govern-
ments to deal with the situation in any significant way.


Although the public generally seems to have knowledge about earthquake
hazards and associated risks to life and property, albeit sometimes
incomplete and inaccurate, this author's view is that there is adequate
knowledge and information for the public to take risk reduction actions
if only the will to do so were present.


Several conclusions can be drawn from this observation. One can only
speculate as to which, if any, of the conclusions are accurate, and, of
course, none of the conclusions may be valid if the underlying premise
lacks validity--namely, that a public commitment is missing. Five pos-
sible conclusions are listed below and then discussed briefly:


1. The risks posed by earthquakes are not believed to be suffi-
ciently great to warrant doing any more than presently is being
done to control losses.


2. Earthquake risks are perceived to be too narrowly limited to
just a few population centers (earthquake regions) to justify
any public policies aimed at abating the problems.


3. In an economic, cost-benefit sense, earthquake risks are per-
ceived (or actual ly are) lower than the costs of risk reduction.
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4. Potential victims of loss believe that governments (federal,
state, and local) will provide the resources to recover any
losses. (This conclusion fails to be responsive to the possi-
bility of life loss and injury.)


5. The public simply does not know enough about earthquake risk to
give the problem much attention and so does not care.


If Conclusion I Is accurate, then efforts to broaden the public concern
for earthquake safety may be the equivalent of "beating a dead horse."
If Conclusion 2 is accurate, then the case can be made for strengthening
public information and education programs. If Conclusion 3 is accurate,
then some research efforts ought to be shifted to economic analyses to
confirm or reject the perceptions. If Conclusion 4 is accurate, then
either some changes In governmental assistance policies ought to be
made so that individuals and local governments are held accountable for
their failure to act prudently or governments should redirect their
emergency management functions to preparedness, response, and recovery
and abandon mitigation efforts for which the cost is borne by others.
If Conclusion 5 is accurate, then intensified efforts in public education
seem to be warranted.


This author is not aware of any studies that aim at verifying or reject-
ing the conclusions suggested above. Until that is done, we can only
speculate about which among them may be the more accurate. We therefore
cannot direct educational resources to deal with a situation which is
inadequately identified.


That the public Is not ready at the present time to make policy commit-
ments to earthquake safety Is the best that can be said. While those
of us who seek improvements in earthquake safety can point to a number
of individuals and organizations around the nation who feel the same as
we do, It is a sad fact that the numbers of us have not grown signifi-
cantly in recent years nor have we achieved much in the way of public
policy changes.


Enough has been said in the negative. The remaining questions are
whether or not education and training can help to change this situation
and, if so, what might be the form and focus of this education and train-
ing. This author's view is that educational efforts in earthquake safety
must continue regardless of public receptivity. To do otherwise would
reduce, In effect, the level of present knowledge about earthquake ha-
zards and risk reduction for we would fail even to provide an oppor-
tunity for follow-up generations to inform themselves, Old timers even-
tually are replaced by new faces. It Is the natural way of things, We
would do a disservice to the younger generations by failing to provide
for the transfer of our knowledge.


What kind of education, then, and for whom? Sidestepping for a moment
the lack of public commitment to earthquake risk reduction, need for
at least three types of education and training can be identified in the
comments made in prior portions of this paper: training of emergency
management personnel that aims at clarifying t~ienew types of liaisons
needed for earthquake risk reduction through mitigation; training for
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design professionals and governmental regulatory agency personnel that


aims at improving their skills in applying mitigation concepts that may


be recommended or mandated in standards and codes; and general public


education that aims at advancing the understanding of earthquake risks


by the public and their political representatives.


Concurrent with these education and training efforts, it would be helpful


to have results from studies of public apathy with respect to earthquake


risk--their perceptions, misperceptions, and views--in order to determine


whether or not public education is even warranted and, if so, the form


it should take to be most effective.
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THE NATURE OF THE EARTHQUAKE THREAT IN ST. LOUIS


OTTO W. NUTTLI


Earthquake hazard in the St. Louis area arises from two causes: nearby
earthquakes that produce short-duration, high-frequency ground motion
and more distant earthquakes that produce relatively long-duration,
low-frequency ground motion.


Figure I shows my version of the earthquake source zones of the central
United States together with my estimates oF the surface-wave magnitude
of the earthquake with a 1,000-year recurrence time. The source zones
closest to the St. Louis area are the St. Francois Mountain uplift to
the southwest and the Illinois Basin to the east. The more distant zones
are the Wabash Valley fault zone to the southeast and the New Madrid
fault zone to the south. On average, St. Louis is 150 to 200 km form
the Wabash Valley Zone and 175 to 350 km from the New Madrid Zone.


Afl four sources zones have produced earthquakes that caused damage in
St. Louis. An Ms = 4.4 earthquake in April 1917, which occurred in the
St. Francois uplift region about 60 km south of St. Louis, caused modi-
fied Mercalli intensity (MMI) V-VI effects in the city. This resulted
in bricks being shaken from chimneys, broken windows, cracked plaster,
and horses thrown to the pavement.


Two damaging Illinois Basin earthquakes occurred near Centralia, Illi-
nois, about 100 km east of St. Louis. The June 1838 event was of M5
= 5.8 and the October 1857 event of Ms = 5.3. Contemporary newspaper ac-
counts and some current earthquake catalogs mistakenly put their epi-
centers at St. Louis because of the amount of damage that occurred in
the city. The former event caused a number of chimneys to be thrown
down in St. Louis, corresponding to a MMI of VII. The latter produced
only fallen plaster and cracks in walls and chimneys in the St. Louis
metropolitan area, corresponding to a MMI of VI.


A Ms = 5.2 earthquake originated in the Wabash Valley region about 150
km from St. Louis in November 1968. In St. Louis the MMI was only V
(cracked plaster, objects thrown off shelves, etc.) but in the eastern
part of the metropolitan area the MMI was at least VI (cracks in walls
and chimneys and people thrown to ground).


Dr. Nuttli is Professor of Geophysics in the Department of Earth and
Atmospheric Sciences, Saint Louis University, St. Louis, Missouri, He
prepared this paper for presentation at the BSSC Meeting in St. Louis
on January 23, 1985.
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FIGUREI Earthquake source zones of the central United States.
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The largest earthquake shaking in the St.'Louis area since the city's
founding in 1764 was caused by earthquakes of the New Madrid fault zone.
Earthquakes in December 1811 and January and February of 1812 (Ms values
ranging from 8.0 to 8.7) caused chimneys to be thrown down in St. Louis
and 2-foot thick stone building foundations to be badly cracked. There
were reports of sand catering and soil liquefaction in Cahokia, Ill inois,
just across river from St. Louis. The four largest earthquakes caused
MMIs of VII to IX in St. Louis area. The October 1895 earthquake (Ms
about 6.5) occurred near the northern end of the New Madrid fault and
caused MMI VI effects at St. Louis. A few chimneys and old building
swalls were thrown down, suspended objects were thrown from walls, and
groceries and other objects were thrown off shelves.


Future earthquake damage in St. Louis can be expected to be more severe
than the damage produced by the past earthquakes. In the nineteenth
century the population density was low and there were no high-rise
structures. There were only 2,000 people living in the metropolitan
area in 1811 as opposed to 2,400,000 today. Previously there were no
pipelines, bridges, dams, or manufacturing plants with toxic substances
to be affected. Futhermore, there was no great dependence on electr-
icity, telephones, highways, and airports, and the economic impact of
the disruption of such facilities must be considered.


It is not now possible to make short-term predictions of earthquakes in
the Mississippi Valley; however, our knowledge of the earthquake history
and the source physics of the New Madrid region permit some generaliza-
tions. During the next 50 years MMI VII motion can reasonably be expect-
ed in the St. Louis area from earthquake in the St. Francois uplift,
the Illinois Basin, or the Wabash Valley region. The shaking will be
of relatively short duration (30 seconds or less) and can be expected
to cause widespread damage to the walls and chimneys of low-rise struc-
tures.


According to my calculations, the maximum earthquake that the New Madrid
* fault is capable of generating in the near future is one of Ms = 7.6.
* Figure 2 shows the MMI curves for such an earthquake if it were to occur


on the"central part of fault. The motion at St. Louis again would be
of about MMI of VII, but'it would be of relatively low frequency.(about
5 to 0.1 Hz), of possibly 2 or more minutes duration, and sinusoidal
in character. It would not cause structural damage to well designed,
high-rise structures, but it would cause large-amplitude displacements


'* at the upper levels and much nonstructural damage (e.g., fallen ceiling
panels and light fixtures, moved and overturned furniture, and fallen
debris within and outside the buildings). Widespread chimney damage to
low-rise structures also should be expected. Sensitive equipment, in-
cluding computer facilities, could be put out of operation or damaged.
The probability of such an Ms = 7.6 earthquake occurring on the New
Madrid fault is about 25 percent in the next 50 years according to Pro-
fessor Arch Johnston of Memphis State University. However, he finds


'the probability of occurrence during the next 50 years of the size of the
1895 event to be about 90 percent. The extent of damage of this smaller
earthquake in the St. Louis area will depend upon whether it occurs
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near the northern end of the fault as it did in February 
1812 and 1895,


near the southern end of the fault as in December 1811 
and 1843, or in


the central portion as in January 1812.


FIGURE 2 MMI cur


n


ves for earthquakes generated in the New Madrid fault.
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APPENDIX A


IN CHARLESTON,
SUMMARIES OF THE BSSC MEETINGS


MEMPHIS, ST. LOUIS, AND SEATTLE
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CHARLESTON


It was noted that many persons in Charleston believe there will eventual-
ly be another serious seismic event but do not have any understanding


of what it would do. Itf also was noted that when adopting improved


seismic requirements, one must make sure that the average person does
not assume that the use of a building code incorporating seismic con-


siderations will eliminate all damage. It must be emphasized that codes
only provide for "minimums" and that their purpose is life safety; seis-


mic code requirements generally are aimed at saving occupants by prevent-
ing major structural collapse but are not intended to eliminate property


damage.


It was stated that often new construction and even renovation work is
done by speculative developers who have no lasting association with the
buildings and that buyers therefore must be taught what questions to ask


about building seismic safety. Further, many building officials need
to be made aware of the seismic hazard, especially since many of them
do not have engineering training.


It was explained that prior to 1981, even though the county had adopted


the Standard Building Code, which includes seismic provisions for new
buildings, enforcement was spotty. Since that time, an ordinance order-
Lng their enforcement has been passed. It was noted, however, that


because of the historical nature of much of Charleston, replacement
of the existing building stock with new and, hence, seismic-resistant
structures will occur quite slowly--that is, while a complete turnover
of buildings could be expected to occur in about 100 years in most ci-


ties, it will probably take about 300 years in Charleston. It was also


noted that some contractors prefer not to work in Charleston or in the


county but that is simply because it is cheaper to work in nearby areas
where there are no codes at all, not because of the seismic requirements
of the city and county. Costs were also discussed to some extent and
the need for cost-benefit analyses was mentioned.


Considerable discussion focused on the South Carolina Seismic Safety
Consortium headquartered at The Citadel. This organization involves


120 representatives from a variety of professions and interest groups;
members come from Virginia, North Carolina, and Georgia as well as South


Carolina. It was described as a grass roots but coordinated approach to


action. The major activities of the consortium involve digesting avail-
able information, data and technology and repackaging it in different
forms for various audiences (e.g., building community professionals and
homeowners). It was noted that the consortium's work has highlighted
the need for technical information, vulnerability analyses, and tech-


nology transfer. The consortium believes it has three main audiences


Currently in force in the city of Charleston is the 1982 Standard Build-


ing Code (SBC). Although the SBC incorporate ANSI A58.1-1972 for seismic
design if required by local building authorities, at the time of the


BSSC trial design effort, the city of Charleston building authority
recommended that the more recent ANSI A58.1-1982 be used for its seismic


requirements.
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to consider when preparing educational information: the general public,


the building official, and the architects and engineers. It was further
noted that the professional community shares in the responsibility to
make the public aware.


With respect to the impact of new or improved seismic provisions on
regulatory practices, it was stated that the critical stage is design
review. Since inspectors only determine if things are being constructed
in accordance with plans and specifications, they would require little
if any specialized training. If that is not the case., it is up to the
building official to take action. In fact, it was suggested that the


building officials ought to take someone found to be in violation of
the code to court every now and then just to keep everyone on their toes.
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MEMPHIS'


Many questions arose about costs, some focusing on those related to


actions providing for more than structural integrity. The tentative


nature and form of-the cost data presented at this meeting led the par-


ticipants to conclude that the projections of cost derived from the


trial designs probably represented minimums. The participants also


indicated that they would like to have cost-benefit data as well as


comparative data concerning what seismic protection would cost in com-


parison with protection from other hazards. Some wondered just how
much a building owner would be willing to invest in seismic protection


when there do not appear to be any financial incentives like those pro-


vided by the insurance industry for fire protection. The subject of
whether it is a lessening of property damage or life safety that the


insurance industry is trying to stimulate was discussed.


Some believed that the NEHRP Recommended Provisions are designed to


address the worst case and frequent problem areas like those in Califor-


nia. It was suggested that in areas like those in the East where earth-


quakes are possible but not probable, use of the NEHRP Recommended Pro-


visions iwould tend to overprotect low-density areas and underprotect


high-density ones.


A-discussion of the model codes led one participant to maintain that


the best way to implement the NEHRP Recommended Provisions would be to


get them incorporated in the model codes. It was noted that local gov-


ernment probably will not act without strong pressure from somewhere
and that consensus by the building community is a necessary first step.


The lack of public awareness of the earthquake threat in Memphis was


discussed at length. It was stated that even most Memphis building


professionals believe the likelihood of life loss due to earthquake
is remote. Since the community has limited resources and wants to at-


tract new industry to provide more jobs and a bigger tax base, it is


feared that any increase in building costs would prompt businesses to


go somewhere cheaper. It also is feared that many economically marginal


buildings simply would not be built at all if higher rents would have


to be charged.


It was noted that some Memphis buildings are being designed with seismic
protection that not required by the local code and that this shows that


at least some people recognize the risk and are willing to pay for pro-


tection. It also was stated that lenders sometimes require. seismic


resistant design and that the expanding use of computers and other sensi-


tive electronic equipment may attract tenants to protected buildings


and permit premium rents to be charged. (Such determinations,*however,


are difficult to make in that one does not know whether it is the seismic


protection or just the prestige of a new building that is attracting


tenants.)


Currently in force in the city of Memphis and in Shelby County is the
Standard Building Code (SBC), 1982, with adopted revisions (which include


no seismic requirements) and with seismic design requirements excluded.
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There was considerable discussion of the negligence/liability issue.
It was explained that since a body of scientific knowledge regarding
the earthquake threat is available, earthquakes can no longer be con-


sidered "acts of God." When the technical literature shows that there
is a risk, a building owner or developer or even a regulatory or other


community agency might well be considered negligent if an earthquake
occurs and fatalities result, even if there is no building code require-
ment for seismic protection. The issue might be further complicated if


some buildings in a community are designed to be seismic resistant. It


was noted that this precedent has not yet been tested in court speci-
fically concerning earthquakes but that it has for other natural phenom-


ena.


Great concern was expressed that enactment of seismic provisions for
new buildings would necessitate something being done for some existing
buildings, particularly schools and other critical or high-occupancy
buildings, and that the cost of such retrofit would be extremely high.
It also was noted that problems could arise if the general public became
overly sensitive to the earthquake hazard. Informationabout experiences
in other places with similar risks was requested.


Some maintained that the life safety issue is of paramount importance
and that studies show that many more people would be injured or killed
Lf an earthquake occurred during the day rather than at night. It was


noted, however, that few lives have been lost due to earthquakes in the


United States during the past 100 years and that people therefore are
unaware of or ignore the potential risk, deeming it to be of little


significance to them. In addition, although one can speculate about
what the damage would be from specific seismic events, no one knows for


sure what will happen and this uncertainty contributes to apathy.


With respect to enforcement of seismic code provisions, it was noted
that considerable training of building inspectorsand probably additional
inspectors would be required. One alternative might be to have the
designer provide for the inspection.
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ST. LOUIS


Questions arose concerning the existing degree of seismic risk actually
present and the probabilities of a major seismic event over time. Ques-


tions also focused on the sorts of effects to be expected from various
degrees of shaking since the geology of the eastern United States is
different from that of the West.


Considerable attention was paid to the architectural or nonstructural
damage that might occur and whether the NEHRP Recommended Provisions
would eliminate such damage in the future. Similarly, concern was-ex-
pressed about the possibility of fire damage and whether it might not
cause far more damage and deaths than structural collapse. Further,


many were concerned about the "interface" area and whether necessary
critical facilities would be operational after a seismic event even if
they did not collapse.


Another major concern was that providing seismic-resistant structures
would increase the average building cost and, therefore, a jurisdic-
tion enforcing seismic provisions would be at a disadvantage relative
to neighboring jurisdictions that did not enforce seismic provisions.
Any resulting increase in rents was deemed to be of special importance


since it might well reduce the market and result in a loss of rental


Lncome to the owner, tax revenue, and jobs.


Much discussion was focused on public awareness of seismic risk. It


was generally believed that awareness is developing among St. Louis
building community professionals and, to a limited extent, among the
general public. All seemed to believe that what is needed is awareness


without alarm and that the public must be made aware that it is not now


protected. Many seemed to think that public officials were not convinced
that there is a risk. It also was noted that the adoption of seismic


provisions for new construction would raise questions concerning retrofit
of existing structures; the retrofit issue poses special problems because
of the relatively high costs and great number of buildings thought to
be involved. Some maintained that clear cost-benefit data are of major
importance, but others felt that the economics are somewhat irrelevant


since public safety must be guaranteed whatever the cost.


The question of liability also arose. The discussion reflected the
fact that it is difficult to reach agreement on how much one is obligated
to do. It was pointed out that most large industrial organizations
concern themselves with seismic design because they do not want to ex-
perience either a shutdown or life loss but that the speculative devel-


oper is concerned only about his market and, hence, would resist anything
that would increase costs. Many seemed to believe that public officials


need to be made aware that the courts most likely would hold them just


as liable as a building designer or owner if an earthquake occurred and


lives were lost.


Currently in force in St. Louis is the Building Officials and Code Admin-
istrator's (BOCA) Basic Building Code with no enforcement of seismic


requirements.
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Economic incentives to promote seismic design were deemed to be needed.
Many thought that the insurance industry should encourage seismic safety
the way it does fire safety. Concern by mortgage bankers also was con-
sidered important.
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SEATTLE


The discussion revealed that because Seattle already has seismic pro-
visions in its code, there probably would be little enthusiasm for chang-


ing to incorporate the NEHRP Recommended Provisions. -In addition, it


was noted that any current concern about seismic regulations in Seattle
is related to existing construction and enforcement.


With respect to costs, the participants warned those in communities
without seismic provisions about several points: (1) incredibly er-


roneous statements are made about how much seismic protection increases
costs, (2) the speculative developer will resist any increase in costs


and will be as shortsighted as the buyer will permit him to be, and (3)


sometimes a small design change can cost a lot. One participant asked
if there were any data available on life-cycle costs for buildings with
seismic protection that might reveal secondary benefits and another
wondered whether the structure's useful life would be extended.


The fact that some financial institutions are requiring seismic design
and insurancewas mentioned. Questions arose about whether the insurance
industry really recognizes the benefits of seismic protection and whether
seismic protection is acknowledged in company rate structures. If so,


it was thought that this would be an economic incentive for owners.


Much of the discussion focused on the importance of awareness and edu-
cation. It was noted that even government officials, scientists, and
building community professionals lack a clear awareness of the problem.
It was mentioned that the general knowledge many have of the California
earthquake situation presents a problem because people assume there is
no risk in their area because there is no obvious active fault zone
like the San Andreas.


It was stated that public officials and community decision-makers must
understand the problem if they are to be able to respond effectively to
their constituents once awareness develops. With respect to the general
public, they must be made aware of the seismic hazard, but in ways that
suggest that there is something they can do about the it.


In a community with no seismic-resistant building requirements, no one
group can hope to stimulate action; all sectors of the community must


be involved. It also was maintained that the building professionals
in such communities must have the tools they need to provide appropriate


seismic designs and that there must be a close relationship with the
code enforcement agency. In addition, it was noted that the regulatory


agency must have enough trained people to provide for review of designs
and to ensure enforcement of any seismic provisions adopted.


Currently in force in Seattle is the Uniform Building Code, 1979, in-


cluding seismic requirements.
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INTRODUCTION


An important aspect of dealing with community seismic safety involves
making sure that everyone "speaks the same language.' If the community
at large is to gain any real understanding of complex seismic issues,
all of the persons involved in seismic safety activities need to under-
stand and use the commonly accepted definitions for important terms.


GENERAL TERMS


The following definitions are from a 1984 U. S. Geological Survey
Open-File Report (84-762), A Workshop on "Earthquake Hazards in the
Virgin Islands Region", (Reston, Virginia: USGS):


Acceptable Risk - a probability of social or economic conse-
quences due to earthquakes that is low enough (for example in
comparison with other natural or manmade risks) to be judged
by appropriate authorities to represent a realistic basis for
determining design requirements for engineered structures, or
for taking certain social or economic actions.


Damage - any economic loss or destruction caused by earth-
quakes.


Design Earthquake - a specification of the seismic ground
motion at a site; used for the earthquake-resistant design of
a structure.


Design Event, DesiQn Seismic Event - a specification of one or
more earthquake source parameters, and of the location of
energy release with respect to the site of interest; used for
the earthquake-resistant design of a structure.


Earthquake - a sudden motion or vibration in the earth caused
by the abrupt release of energy in the earth's lithosphere.
The wave motion may range from violent at some locations to
imperceptible at others.


Elements at Risk - population, properties, economic activities,
including public services etc., at risk in a given area.


Exceedence Probability - the probability that a specified
level of ground motion or specified social or economic conse-
quences of earthquakes, will be exceeded at the site or in a
region during a specified exposure time.


Exposure - the potential economic loss to all or certain subset
of structures as a result of one or more earthquakes in an
area. This term usually refers to the insured value of stru-
ctures carried by one or more insurers. See "Value at Risk."
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Intensity - a qualitative or quantitative measure of the se-


verity of seismic ground motion at a specific site (e.g.,


Modified Mercalli intensity, Rossi-Forel intensity, Housner


Spectral intensity, Arias intensity, peak acceleration, etc.).


Loss - any adverse economic or social consequence caused by


one or more earthquakes.


Seismic Event - the abrupt release of energy in the earth's


lithosphere, causing an earthquake.


Seismic Hazard - any physical phenomenon (e.g., ground shaking,


ground failure) associated with an earthquake that may produce


adverse effects on human activities.


Seismic Risk - the probability that social or economic conse-


quences of earthquakes will equal or exceed specified values


at a site, at several sites, or in an area, during a specified


exposure time.


Seismic Zone - a generally large area within which seismic-


design requirements for structures are constant.


Value at Risk - the potential economic loss (whether insured


or not) to all or certain subset of structures as a result of


one or more earthquakes in an area. See "Exposure."


Vulnerability - the degree of loss to a given element at risk,


or set of such elements, resulting from an earthquake of a


given magnitude or intensity, which is usually expressed on a


scale from 0 (no damage) to 10 (total loss).


The following excerpt from the 1983 National Research Council report,


Multiple Hazard Mitigation (Washington, D.C.: National Academy Press),


defines several other terms that sometimes cause confusion in discussions


of seismic safety:


... The level of intensity or severity that is capable of


causing damage depends upon the vulnerability of the exposed


community; vulnerability is generally a function of the way


in which structures are designed, built, and protected, and


the vulnerability of a structure or community to a particular


natural event is a measure of the damage Iikely to be sustained


should the event occur. The degree to which a community is


prone to a particular natural hazard depends on risk, exposure,


and vulnerability. When a natural hazard occurrence signifi-


cantly exceeds the community's capacity to cope with it, or


causes a large number of deaths and injuries or significant


economic loss, it is called a disaster.


Hazard management includes the full range of organized actions


undertaken by public and private organizations in anticipation


of and in response to hazards. Hazard management has two


primary (but not completely distinct) components: emergency


B-4







management, typified by the police, fire, rescue, and welfare
work carried on during a disaster; the advance planning and
training that are necessary if emergency operations are to be
carried out successfully; and the post-disaster recovery period
in which damage is repaired; and mitigation, which focuses on
planning, engineering design, economic measures, education,
and information dissemination, all carried out for the purpose
of reducing the long-term losses associated with a particular
hazard or set of hazards in a particular location.


MEASURES OF EARTHQUAKE MAGNITUDE AND INTENSITY


The following excerpt from the 1976 thesis, Seismic Design of a High-Rise
Building, prepared by Jonathan Barnett and John Canatsoulis in partial
fulfillment of the requirements for the degree of Master of Science at
the Worcester Polytechnic Institute explains the Richter magnitude scale
and the modified Mercalli intensity scale:


There are two important earthquake parameters of interest to
the structural engineer. They are an earthquake's magnitude
and its intensity. The intensity is the apparent effect of
an earthquake as experienced at a specific location. The
magnitude is the amount of energy released by the earthquake.


The magnitude is the easiest of these two parameters to mea-
sure, as, unlike the intensity which can vary with location,
the magnitude of a particular earthquake is a constant. The
most widely used scale to measure magnitude is the Richter
magnitude scale. Using this scale, the magnitude, measured
in ergs, can be found from the equation Log E = 11.4 + 1.5 M,
where M is the Richter magnitude. This relationship was ar-
rived at by an analysis of the amplitude of the traces of a
standard seismograph located 100 kilometers from the epicenter
of an earthquake and correlating this information with the
radiated energy as determined through measurements of the
waves released by the earthquake. The epicenter of an earth-
quake is the point on the surface of the earth directly over
the focus. The focus (or hypocenter) is the point in the
earth's crust at which the initial rupture (slippage of masses
of rock over a fault) occurs. In use, the Richter scale rep-
resents an increase by a factor of 31.6 for each unit increase
in the Richter magnitude. Thus, a Richter magnitude of 6 is
31.6 times larger than Richter magnitude 5....


(A] problem with using the Richter magnitude is that it gives
little indication of an earthquake's intensity. Two earth-
quakes of identical Richter magnitude may have widely different
maximum intensities. Thus, even though an earthquake may
have only one magnitude, it will have many different inten-
sities.


In the United States, intensity is measured according to the
modified Mercalli index (MMI). In Europe, the most common
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intensity scale is the Rossi-Forel scale while in Russia a


modification of the Mercalli scale is used.


The following excerpt from Bruce A. Bolt's 1978 book, Earthquake: A


Primer (San Francisco, California: W.H. Freeman and Company), describes


the modified Mercalli intensity values (1956 version);:masonrydefini-


tions from C. F. Richter's 1958 book, Elementary Seismology (San Fran-


cisco, California: W. H. Freeman Company),,.areinserted in brackets:


I. Not felt. Marginal and long-period effects of large


earthquakes.


II. Felt by persons at rest, on upper floors, or favorably


placed.


111. Felt indoors. Hanging objects swing. :Vibration like


passing of light trucks. Duration estimated. May not


-be recognized as an earthquake. 


IV. Hanging objects swing. Vibration like passing of heavy


trucks; or sensation of a jolt Iike a heavy ball strik-


ing the walls. Standing cars rock. Windows, dishes,


doors rattle. Glasses clink. Crockery clashes. In


the upper range of IV, wooden walls and frames creak.


V. Felt outdoors; direction estimated. ;Sleepers wakened.


Liquids disturbed, some spilled. Small unstable objects


displaced or upset. Doors swing, close,-open. Shut-


ters, pictures move. Pendulum clocks stop, start,


change rate.


VI. Felt by all. Many frightened and run outdoors. Persons


walk unsteadily. Windows, dishes,,glassware broken.


Knicknacks, books, etc., off Eshelves. Pictures off


walls. Furniture moved or overturned. Weak plaster


and masonry D [weak materials such as adobe,; poor mor-


tar, low standards of workmanship; weak horizontally]


cracked. Small bells ring (church and school).


Trees, bushes shaken visibly, or heard to rustle.


VII. Difficult to stand. Noticed by drivers. Hanging ob-


jects quiver. Furniture broken. Damage to masonry D,


including cracks. Weak chimneys broken at roof -line-


Fall of plaster, loose bricks, stones, tiles, cornices _


also unbraced parapets and architectural ornaments.


Some cracks in masonry C [ordinary workmanship and


mortar; no extreme weaknesses like failing to tie in


at corners but not reinforced or designed against hor-


izontal forces]. Waves on ponds, water turbid with


mud. Small slides and caving in along sand or gravel


banks. Large bells ring. Concrete irrigation ditches


damaged.
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VI[I. Steering of cars affected. Damage to masonry C; partialI
collapse. Some damage to masonry B [good workmanship
and mortar; reinforced but not designed in detail to
resist lateral forces]; none to masonry A [good work-
manship, mortar, and design; reinforced, especially la-
terally; bound together by using steel, concrete, etc.;
designed to resist lateral forces]. Fall of stucco
and some masonry walls. Twisting, fall of chimneys,
factory stacks, monuments, towers, elevated tanks.
Frame houses moved on foundations if not bolted down;
loose panel walls thrown out. Decayed piling broken
off. Branches broken from trees. Changes in flow
or temperature of springs and wells. Cracks in wet
ground and on steep slopes.


IX. General panic. Masonry D destroyed; masonry C heavily
damaged, sometimes with complete collapse; masonry B
seriously damaged. General damage to foundations.
Frame structures, if not bolted down, shifted off foun-
dations. Frames racked. Serious damage to reservoirs.
Underground pipes broken. Conspicuous cracks in the
ground. In alluviated areas, sand and mud ejected,
earthquake fountains and sand craters.


X. Most masonry and frame structures destroyed with their
foundations. Some well-built wooden structures and
bridges destroyed. Serious damage to dams, dikes,
embankments. Large landslides. Water thrown on banks
of canals, rivers, lakes, etc. Sand and mud shifted
horizontally on beaches and flat land. Rails bent
slightly.


XI. Rails bent greatly. Underground pipelines completely
out of service.


XII. Damage nearly total. Large rock masses displaced.
Lines of sight and level distorted. Objects thrown
in the air.


EARTHQUAKE OCCURRENCES


The following maps are included to give the reader some idea of where
damaging earthquakes have occurred in the United States.
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FIGURE I Location of damaging earthquakes in the United States. (Repro-
duced from Christopher Arnold's article "Quake Codes" in the spring
1984 Issue of Architectural Technology.)
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FIGURE 2 Notable damaging historic earthquakes in the United States.
(Reproduced from Mary L. Schnell and Darrell G. Herd's 1984 report,
National Earthquake Hazards Reduction Program: Overview (FY 1983),
Report to Congress, USGS Circular 918, U.S. Geological Survey, Reston,
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INTRODUCTION


This list is designed to identify potential sources of seismic safety
information useful at the local level. Although the list is far from
exhaustive, it does include many of the associations, organizations,
and centers that provide various types of data ranging from relatively
general information to specific technical guidance.


Since much information is best obtained at the local level, the reader
is urged to contact local academic institutions and the local chapters
of the various professional organizations.


ORGANIZATIONS


American Concrete Institute
B.O. Box 19150
Detroit, Michigan 48219
(313)532-2600


American Consulting Engineers Council
1015 15th Street, N.W., Suite 802
Washington, D.C. 20005
(202)347-7474


American Institute of Architects
1735 New York Avenue, N.W.
Washington, D.C. 20006
(202)626-7300


American Institute of Architects Foundation
1735 New York Avenue, N.W.
Washington, D.C. 20006
(202)626-7421


American Institute of Steel Construction
400 North Michigan Avenue
Chicago, Illinois 60611
(312)670-2400


American Insurance Association
85 John Street
New York, New York 10038
(212)669-0400


American Planning Association
1313 East 60th Street
Chicago, Illinois 60637
(312)947-2082
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American Plywood Association
7011 South 19th Street


Box 11700
Tacoma, Washington 984411-0700
(206)565-6600


American Society of Civil Engineers
345 East 47th Street
New York, New York 10017-2398


(212)705-7496


American Red Cross, National Office of Disaster Assistance
18th and E Streets, N.W.


Washington, D.C.
(202)857-3718


Applied Technology Council
2471 East Bayshore Road, Suite 512
Palo Alto, California 94303
(415)856-8925


Arizona State University, Office of Hazard Studies
Center for Public Affairs
Tempe, Arizona 85287
(602)965-4518


Arkansas Earthquake Advisory Council
Arkansas Geological Commission
3815 West Roosevelt
Little Rock, Arkansas 72204
(501)663-9714


Associated General Contractors of America
1957 E Street, N.W.
Washington, D.C. 20006
(202)393-2040


Association of Bay Area Governments
Metro Center
P.O. Box 2050
Oakland, California 94606
(415)464-7900


Association of Engineering Geologists
Box 506
Short Hills, New Jersey 07078
(201)379-7470


Association of Major City Building Officials
200 North Spring Street
Los Angeles, California 90012


(213)485-2021
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Associ'ationof the Wall and Ceiling Industries International
25 K Street, N.E.
Washington, D.C. 20001


(202)783-2924


Bay Area Regional Earthquake Preparedness Project
Metro Center
1018th Street, Suite 152


Oakland, California 94607
(415)540-2713


Bay Area Regional Earthquake Preparedness Project Policy Advisory Board
Assistant Director, Institute of Governmental Studies
University of California
109 Moses Hall


Berkeley, California 94720


(415)642-6722


Battelle Human Affairs Research Centers
4000 N.E. 41st Street


Seattle, Washington 98105
(206)525-3130


Brick Institute of America
11490 Commerce Park Drive, Suite 300
Reston, Virginia 22091
(703)620-0010


Building Officials and Code Administrators, International
4051 West Flossmoor Road
Country Club Hills, Illinois 60477
(312)799-2300


Building Owners and Managers Association, International
1221 Massachusetts Avenue, N.W.


Washington, D.C. 20005


(202)638-2929


Building Seismic Safety Council
1015 15th Street, N.W., Suite 700
Washington, D.C. 20005
(202)347-5710


Business and Industry Council for Earthquake Preparedness
Director of EmergencyPlanning and Office Administration
Atlantic Richfield Company
515 South Flower Street
Los Angeles, California 90071
(213)486-2535


California Seismic Safety Commission
1900 K Street
Sacrament, California 95814
(916)322-4917
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Canadian National Committee on Earthquake Engineering
National Research Council of Canada
Division of Building Research
Ottawa, Ontario KIA OR6


Central United States Earthquake Consortium
2001 Industrial Park Drive
Box 367
Marion, Illinois 62959
(618)997-5659


Concrete Masonry Association of California and Nevada
83 Scripps Drive, Suite 303
Sacramento, California 95825
(916)920-4414


ConcreteReinforcingSteel Institute
933 North Plum Grove Road
Shaumburg, Illinois 60195
(312)490-1700


Council of American Building Officials
5205 Leesburg Pike, Suite 1201
Falls Church, Virginia 22041
(703)931-4533


Earthquake Education Center
Baptist College
P.O. Box 10087
Charleston, South Carolina 92411
(803)797-4208


Earthquake Engineering Research Institute
2620 Telegraph Avenue
Berkeley, California 94704
(415)848-0972


Federal Emergency Management Agency, Division of Earthquakes and Natural
Hazards Programs


500 C Street, S.W.


Washington, D.C. 20472
(202)646-2797


Governor's Earthquake and Safety Technical Advisory Panel
Kentucky Division of Disaster and Emergency
EOC Building, Boone Center
Frankfort, Kentucky 40601
(502)564-8600


Governor's Earthquake Emergency Task Force
California Office of Emergency Services
2800 Meadowview Road
Sacramento, California 95832
(916)427-4285
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Illinois Earthquake Advisory Board
Illinois Emergency Services and Disaster Agency
110 East Adams Street
Springfield, Illinois 62706
(217)782-4448


Indiana Earthquake Advisory Panel
Indiana Department of Civil Defense
B-90 State Office Building
100 North Senate
Indianapolis, Indiana 46204
(317)232-3834


Insurance Information Institute
110 Williams Street
New York, New York 10038
(212)669-9200


Interagency Committee on Seismic Safety in Construction
c/o Center for Building Technology
National Bureau of Standards
Gaithersburg, MD 20899
(301)921-3377


International City Management Association
1120 G Street, N.W.
Washington, D.C. 20005
(202)626-4600


International Conference of Building Officials
5360 South Workman Mill Road
Whittier, California 90601
(213)699-0541


Masonry Institute of America
2550 Beverly Boulevard
Los Angeles, California 90057
(213)388-0472


Masonry Institute of Washington
925 116th Street, Suite 209
Bellevue, Washington 98004
(206)453-8820


Metal Building Manufacturers Association
1230 Keith Building
Cleveland, Ohio 44115
(216)241-7333


Mississippi Seismic Advisory Panel
Mississippi Emergency Management Agency
P.O. Box 4501, Fondren Station
Jackson, Mississippi 39216
(601)352-9100
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Missouri State Earthquake Safety Advisory Council
P.O. Box 116


Jefferson City, Missouri 65101


(314)751-2321


National Academy of Sciences, Committee on Natural Disasters :
2101 Constitution Avenue, NW.V
Washington, D.C. 20418
(202)334-3312


National:Association of Home Builders of the U.S.
15th and-M Streets, N.W. ;


Washington, D.C. 20005
(202)822-0200


National Bureau of Standards9 Center for Building Technology
Room B168, Building 226 A-


Gaithersburg, Maryland 20899
(301)921-3471


National Concrete Masonry Association
2302 Horse Pen Road
'----1-- Id -- : .A 7n
nernuri, vIrgiinIa 4uuu z


(703)435-4900


National Conference of States on Buildings Codes and-Standards
481 Carlisle Road
Herndon, Virginia 22070
(703)437-0100


National Coordinating Council on EmergencyManagement 
3126 Beltline Boulevard
Columbia, South Carolina 29204
(803)765-9286


National Elevator Industry, Inc.
1 Farm Spring
Farmington, Connecticut 06032
(212)986-1545


National Emergency Managers Association-:
cdo Director
Colorado Division of Disaster EmergencyServices, EOC
Camp George West, Golden, Colorado 80401
(303)273-1624


National Fire Sprinkler Association
5715 West 76th Street


Los Angeles, California 90045
(914)878-4200
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National Forest Products Association
1619 Massachusetts Avenue, N.W.


Washington, D.C. 20036
(202)797-5800


National Institute of Building Sciences
1015 15th Street, N.W., Suite 700
Washington, D.C. 20005
(202)347-5710


National Science Foundation, Directorate for Engineering, Fundamental
Research for Emerging and Critical Engineering Systems Division


1800 G Street, N.W.
Washington, D.C. 20550
(202)357-7710


Natural Disaster Resource Referral Service
P.O. Box 2208
Arlington, Virginia 22202
(703)920-7176


Natural Hazards Planning Council
Director, Planning Office
P.O. Box 3088
Christiansted, St. Croix, Virgin Islands 00820
(809)773-1082


Natural Hazards Research and Applications Information Center
University of Colorado, [BS 6
Campus Box 482
Boulder, Colorado 80309
(303)492-6818


New England Seismic Advisory Council (proposed)
P.O. Box 1496
400 Worcester Road
FraminghamH Massachusetts 01701
(617)875-1318


Oklahoma Masonry Institute
3601 Classen Boulevard, Suite 108
Oklahoma City, Oklahoma 73118
(405)524-8795


Portland Cement Association
5420 01d Orchard Road
Skokie, Illinois 60077
(312)966-6200


Prestressed Concrete Institute
201 North Wells Street
Chicago, Illinois 60606
(312)346-4071
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Rack Manufacturers Institute
1326 Freeport Road
Pittsburgh, Pennsylvania 15238
(412)782-1624


School Education Safety and Education Project
State Seismologist
Geophysics Department, AD-50
University of Washington
Seattle, Washington 98195
(206)545-7563


Soil and Foundation Engineers Association
P.O. Box 92630
El Taro, California 92630
(714)859-0294


South Carolina Seismic Safety Consortium
Department of Civil Engineering
The Citadel, The Military College of South Carolina
Charleston, South Carolina 29401
(803)792-7677


or
Baptist College
P.O. Box 10087


Charleston, South Carolina 29411
(803)797-4208


Southeastern United States Seismic Safety Consortium
Department of Civil Engineering
The Citadel, The Military College of South Carolina
Charleston, South Carolina 29401
(803)792-7677


Southern Building Code Congress International
900 Montclair Road
Birmingham, Alabama 35213
(205)591-1853


Southern California Earthquake Preparedness Project
6850 Van Nuys Boulevard
Van Nuys, California 91405


(213)787-5103


Southern California Earthquake Preparedness Project Policy Advisory Board
Director of EmergencyPlanning and Office Administration
Atlantic Richfield Company
515 South Flower Street
Los Angeles, California 90071
(213)486-2535
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Steel Plate Fabricators Association, Inc.
2901 Finley Road, Suite 103
Downers Grove, Illinois 60515


(312)232-8750


Structural Engineers Association of Arizona
2415 West Colter
Phoenix, Arizona 85015
(602)249-0963


Structural Engineers Association of California
217 2nd Street
San Francisco., California 94105
(415)974-5147


Structural Engineers Association of Utah
2126 South 1000 South
Salt Lake City, Utah 84106


Structural Engineers Association of Washington
1411 4th Avenue, Suite 1420


Seattle, Washington 98101
(206)624-7045


Technical Advisory Council
Deputy Director, State Emergency Management Office
Public Security Building 22
State Office Building Campus
Albany, New York 12226


(518)454-2156


Tennessee Earthquake Information Center
Memphis State University
Memphis, Tennessee 38152
(901)454-2007


Tennessee Seismic Advisory Panel
Tennessee Emergency Management Agency
Tennessee EOC, 3041 Sidco Drive
Nashville, Tennessee 37204-1502
(615)252-3311


U.S. Geological Survey, Office of Earthquakes, Volcanoes and Engineering
905 National Center
Reston, Virginia 22092
(703)860-6471


CSM Campus
1711 Illinois Avenue, Mail Stop 966
Golden, Colorado 80401
(303)236-1611
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345 Middlefield Road, Building 1, Mail Stop 22


Menlo Park, California
(415)323-8111, Ext. 2312


U.S. Public Health Service, National Institute of Mental Health, Center
for Mental Health--Studies of Emergencies


5600 Fishers Lane
Rockville, Maryland 20857
(301)443-1910


U.S. Small Business Administration Disaster Assistance Division
Area 1 (Connecticut, Maine, Massachusetts, New Hampshire, New Jer-


sey, New York, Puerto Rico, Rhode Island, Vermont, Virgin Islands)


15-01 Broadway
Fair Lawn, New Jersey 07410
(201)794-8195


Area 2 (Alabama, Delaware, District of Columbia, Florida, Georgia,


Illinois, Indiana, Kentucky, Maryland, Michigan, Minnesota, Mis-
sissippi, North Carolina, Ohio, Pennsylvania, South Carolina, Ten-


nessee, Virginia, West Virginia, Wisconsin)


75 Spring Street, S.W., Suite 822
Atlanta, Georgia 30303


(404)221-5822


Area 3 (Arkansas, Iowa, Kansas, Louisiana, Missouri, Nebraska, New


Mexico, Oklahoma, Texas)
2306 Oak Lane, Suite 110


Grand Prairie, Texas 75051
(214)767-7571


Area 4 (Alaska, Arizona, California, Colorado, Guam, Hawaii, Idaho,
Montana, Nevada, North Dakota, Oregon, South Dakota, Utah, Washing-


ton, Wyoming)
P.O. Box 13795
Sacramento, California 95825
(916)484-4461


University of Delaware, Disaster Research Center
Newark, Delaware 19711
(302)451-2581


Western States Structural Engineers Association
304 Great Western Building
Spokane, Washington 99201


Western States Clay Products Association
9780 South, 5200 West
West Jordan, Utah
(801)561-1471
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Western Seismic Safety Council
c/o Hugh Fowler
Washington State Department of Emergency Services
4220 East Martin Way
Olympia, Washington 98504
(206)459-9191


DATA BASES


American Geological Institute
Indexes approximately 5,000 serials on the world's geological li-


terature.
GeoRef
4220 King Street
Alexandria, Virginia 22302
(703)379-2480


Department of Agriculture
Data bases or computerized records maintained by agencies within
the department include material on emergency disaster assistance,
emergency loan distribution, insurance paid out for crop losses,


avalanches, hail, and drought. AGRICOLA is a computerized bibli


ographic reference service dealing primarily with agriculture.
(301)344-3755


Earthquake Engineering Research Center Library
Extensive library on all aspects of the earthquake problem. Publi-


cations available by mail.
University of California
47th and Hoffman Boulevard
Richmond, California 94804
(415)231-9403


Federal Emergency Management Agency, Disaster Management Information
System


More than 65 elements of information on presidentially declared
disasters are available on magnetic tape.


FEMA/SL-DA
500 C Street, S.W.
Washington, D.C. 20472
(202)382-6423


National Geophysical Data Center
Maintains an earthquake data file, photo files, and a set of data
bases of direct interest to Pacific tsunami research and operations


NOAA/EDIS/NGDC
D62
Boulder, Colorado 80303
(303)497-6337


National Technical Information Service
The source for the public sale of government-sponsored research,
development, and engineering reports and other analyses prepared
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by federal agencies and their contractors and grantees. For general
information call (703)487-4604. For information on research in
progress call (703)487-4808. For information on the transfer of
federal technology having potential commercial or practical appli-
cations, call (703)487-4808.


NTIS
5285 Port Royal Road
Springfield, Virginia 22161


Smithsonian Institution
Provides the Scientific Event Alert Network (SEAN) that offers
monthly bulletins summarizing short lived events around the world.


SEAN NHB
Smithsonian Institution
Mail Stop 129
Washington, D.C. 20560
(202)357-1511


U.S. Geological Survey
For information on the books, maps, and photographs of the USGS
call the Reference Librarian at the:


National Center
(703)860-6671


or
Western Regional Library
(415)323-8111


or
Central Regional Library
(303)234-4133


USGS Circular 777, A Guide to Obtaining Information from the USGS,
assists in obtaining USGS products and unpublished information and
USGS Circular 817, Scientific and Technical, Spatial, and Biblio-
graphic Data Bases of the U.S. Geological Survey, lists 223 USGS
systems. Copies are available free from the:


USGS Branch of Distribution
604 Pickett Street
Alexandria, Virginia 22304.


USGS Earth Resources Observation Systems (EROS) offers a computer-
ized reference service for searches for remote sensing data. Con-
tact:


EROS Data Center
Sioux Falls, South Dakota 57198
(605)594-6151


Geographic Information Systems, Methods, and Equipment for Land Use
Planning lists many manual and computer-aided systems, systems
design, and data sources for land use planners and managers. It is
available as PB 286-643 from:


NTIS
5285 Port Royal Road
Springfield, Virginia 22161
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INTRODUCTION


This list of references focuses on the national arena generally and on


the three specific geographic areas examined by the BSSC Committee on


Societal Implications: the Mississippi Valley area; the Charleston,


South Carolina, area; and the Puget Sound area. It is not intended to


be an exhaustive list but rather to serve as the basis for specialized,


area-specific research. Not all of the documents cited are widely avail-
able but an attempt has been made to identify the authors and/or original


publication sites in sufficient detail to permit interested readers to


make the necessary contacts. See also the list of information sources


in the preceding section.


TOPICS COVERED


The references are presented under the following major headings:


1. Nature and Description of the Seismic Hazard
a. National
b. Mississippi Valley Area
c. Charleston Area
d. Puget Sound Area


2. Seismic Hazard Mitigation
a. National


b. Mississippi Valley Area


c. Puget Sound Area
3. Seismic Safety Code Development and Implementation


a. National
b. Charleston Area


4. Risk Perception and Hazard Awareness
5. Economics
6. Liability
7. Public Policy
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NATURE AND DESCRIPTION OF THE SEISMIC HAZARD


National


Algermissen, S. T. 1984 An Introduction to the Seismicitv of the United
States. Berkeley, California: Earthquake Engineering Reseach


Institute.


Algermissen, S. T., Ed. 1972. Conference on Seismic Risk Assessment


for Building Standards. Washington, D.C.: U.S. Department of


Commerce and U.S. Department of Housing and Urban Development.


Bolt, Bruce A. 1978. Earthquakes: A Primer. San Francisco: Califor-


nia: W. H. Freeman and Company.


Hays, Walter W., Ed. 1981. Evaluation of Regional Seismic Hazard and
Risk. USGS Open File Report 81-437. Reston, Virginia: U.S. Geo-


logical Survey.


Hays, Walter W. 1981. Facing Geological and Hydrologic Hazards: Earth
Science Considerations. USGS Professional Paper 1240-B. Washing-
ton, D.C.: U.S. Government Printing Office.


National Oceanic and Atmospheric Administration and U.S. Geological


Survey. 1979. Earthquake History of the United States (1971-1976


Supplement). USGS/NOAA Publication 41-1. Washington, D.C.: U.S.


Department of Commerce and U.S. Department of Interior.


U.S. Geological Survey. 1978. Proceedings of Conference V, Com muni-


cating Earthquake Hazard Information. USGS Open File Report


78-933. Menlo Park, California: U.S. Geological Survey.


Mississippi Valley


Beavers, James E., Ed. 1981. Earthquake and Earthquake Engineering:
The Eastern United States. 2 volumes. Ann Arbor, Michigan: Ann


Arbor Science Publishers, Inc.


Clifton, Juanita W. 1980. Reelfoot and the New Madrid Quake. Ashe-
ville, North Carolina: Victor Publishing Company.


Department of Earth and Atmospheric Science, St. Louis University (Mis-


souri). 1980. The New Madrid Fault Zone: Potential for Disasters,


Problems, and Information Needed for Disaster Relief Planning.
Unpublished paper.


Department of Earth Sciences, St. Louis University (Missouri). 1980.
Earthquake Damage Potential in Missouri. Unpublished paper.


Ferritto, John M. 1979. Seismic Analysis of Memphis. Technical
Memorandum 51-79-18. Port Hueneme, California: U.S. Navy,


Naval Construction Ballation.
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Fuller, Myron Leslie. 1912. The New Madrid Earthquake. Washington,
D.C.: U.S. Government Printing Office.


Fuller, M. B. 1912. The New Madrid Earthquake. USGS Bulletin 494.
Reprinted by Ramfre Press, Cape Girardeau, Missouri, 1966.


Hamilton, Robert M. 1980. "Quakes Along the Mississippi." Natural
History 89 (8):70-74.


Hamilton, R. M., and M. D. Zoback. 1979. Seismic Reflection Profile in
the Northern Mo. Embayment. USGS Open File Report 79-1688.
Reston, Virginia: U.S. Geological Survey.


Hays, W. W., Ed. 1981. Proceedings of Conference XV, A Workshop on
Preparing and Responding to a Damaging Earthquake in the Eastern
United States. USGS Open File Report 82-220. Reston, Virginia:
U.S. Geological Survey.


Heyl, A. V., and F. A. McKeown. 1978. Preliminary Seismotectonic Map
of Central Mississippi Valley and Environs. Miscellaneous Field
Studies Map MF 1011. Reston, Virginia: U.S. Geological Survey.


Johnson, Arch C., and Susan J. Nava. 1985. "Earthquake Hazard in the
Memphis, Tennessee, Area." In BSSC Program on Improved Seismic
Safety Provisions, Societal Implications: Selected Readings.
Washington, D.C.: Building Seismic Safety Council.


Liu, B. C., C. T. Hsieh, R. Gustafson, et al. 1979. Earthquake Risk
and Damage Functions: An Integrated Preparedness and Planning
Model Applied to New Madrid. Kansas City, Missouri: Midwest Re-
search Institute. (Available from the National Technical Informa-
tion Service, Springfield, Virginia.)


M & H Engineering and Memphis State University. 1974. Regional Earth-
quake Risk Study. Memphis, Tennessee: MATCOG/MCDD.


Nuttli, Otto W. 1985. "Nature of the Earthquake Threat in St. Louis."
In BSSC Program on Improved Seismic Safety Provisions, Societal
Implications: Selected Readings. Washington, D.C.: Building
Seismic Safety Council.


Nuttli, Otto W. 1981. Evaluation of Past Studies and Identification
of Needed Studies of the Effects of Maior Earthquakes Occurring in
the New Madrid Fault Zone. St. Louis, Missouri: St. Louis Univer-
sity.


Nuttli, Otto W. 1974. "Magnitude-Recurrence Relation for Central Mis-
sissippi Valley Earthquakes." Seismological Society of America
Bulletin 64 (4):1189-1207.
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Nuttli, Otto W. 1974. "The Mississippi Valley Earthquakes of 1811 and


1812." Earthquake Information Bulletin 6 (2).


Nuttli, Otto W. 1973. "Mississippi Valley Earthquake of 1811-1812:


Intensities,Groundmoution, and Magnitudes." Seismological Society
of America Bulletin 63:227-248.


Nowak, Andrzej S., and Elizabeth L. Rose Morrison. 1982. Earthquake


Hazard Analysis for Commercial Buildings in Memphis. Ann Arbor:


University of Michigan.


Parks, W. S., and R. W. Lounsbury. 1976. Summary of Some Current and


Possible Future Environmental Problems Related to Geology andhvy-


drologv at Memphis, Tennessee. USGS Water-Resources Investigation


76-4. Reston, Virginia: U.S. Geological Survey. (Available as


Report PB-264 513/AS from the National Technical Information Ser-


vice.)


Penick, James L. 1981. The New Madrid Earthquake. Columbia: Univer-


sity of Missouri Press.


Penick, James L. 1978. The New Madrid Earthquake of 1811 and 1812.


Columbia: University of Missouri.


Russ, David. 1981. "Model for Assessing Earthquake Potential and Fault


Activity in the New Madrid Seismic Zone." In Earthquakes and Earth-


quake Engineering, edited by J. Beavers. Ann Arbor, Michigan:


Ann Arbor Science.


Street, R. L. 1980. A Compilation of Accounts Describing the Miss-


issippi Valley Earthquake of 1811-1812. Lexington: University


of Kentucky.


U.S. Geological Survey. 1983. Proceedings of Conference XVIII, Con-


tinuing Actions to Reduce Losses from Earthquakes in the Mississippi
Valley Area. USGS Open File Report 1983-157. Reston, Virginia:


U.S. Geological Survey.


U.S. Geological Survey. 1982. Proceedings of Conference XV, Preparing


for and Responding to a Damaging Earthquake in the Eastern United


States. USGS Open File Report 82-220. Reston, Virginia: U.S. Geo-


logical Survey.


U.S. Geological Survey. 1982. 'Investigation of the New Madrid, Mis-


souri, Earthquake Region. USGS Professional Paper 1236. Washing-


ton, D.C: U.S. Government Printing Office.


Zoback, M. D., et al. 198. "Recurrent Intraplate Tectonism in the


New Madrid Seismic Zone. Science 209 (August).
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Charleston Area


Bollinger, G. A. 1985. "Earthquake at Charleston in 1886." In BSSC
Program on Improved Seismic Safety Provisions, Societal Implica-
tions: Selected Readings. Washington, D.C.: Building Seismic
Safety Council.


Bollinger, G. A., and Ellen Mathena. 1982. "Seismicity of the South-
eastern United States, July 1, 1981-December 31, 1981." South-
eastern U.S. Seismic Network Bulletin (9). (Published by the Divi-
sion of Earth Sciences, Virginia Polytechnic Institute and State
University, Blacksburg.)


Lindbergh, Charles, Ed. 1982. Earthquake Hazards and Risk in South
Carolina and the Southeastern U.S. Charleston, South Carolina:
Seismic Safety Consortium.


Rankin, D. W., Ed. 1977. Studies Related to the Chrleston, South Car-
olina, Earthquake of 1888--A Preliminary Report. USGS Profession-
al Paper 1028. Reston, Virginia: U.S. Geological Survey.


Reagor, B. G. Seismicity Map of the State of South Carolina. USGS
Miscellaneous Field Studies Map MF-1225 (:1,000,000). Reston, Vir-
ginia: U.S. Geological Survey.


U.S. Geological Survey. 1977. Studies Related to the Charleston. South
Carolina, Earthquake of 1886. USGS Professional Paper 1028. Wash-
ington, D.C.: U.S. Government Printing Office.


U.S. Geological Survey. 1983. Proceedings of Conference XX, The 1886


Charleston, South Carolina, Earthquake and Its Implications for
Today. USGS Open File Report 83-843. Reston, Virginia: U.S. Geo-
logical Survey.


U.S. Geological Survey. 1983. Proceedings of Conference XXIII, Con-
tinuina Actions to Reduce Potential Losses from Future Earthquakes
in Arkansas and Nearby Sttes. USGS Open File Report 83-846. Res-
ton, Virginia: U.S. Geological Survey.


Puaet Sound Area


Algermissen, S. T., and S. T. Harding. 1965. The Puget Sound Earth-
quake of April 29, 1965. Washington, D.C.: U.S. Department of


Commerce Coast and Geodetic Survey.


Algermissen, S. T., Samuel T. Harding, Karl V. Steinbrugge, and William
K. Cloud. N.d. The Puget Sound, Washington, Earthquake of April
29, 1965. Preliminary repor for the U.S. Coast and Geodetic Survey.


Chaney, Eric S. 1978. Geology, Man, and Nuclear Plan Sites on the
Skagit. Seattle, Washington: Junior League at Seattle.
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Coombs, Howard A. 1974. Report to the Washington State Legislature
from the ad hoc Committee on Geologic Hazards. Olympia: Washing-
ton State Legislature.


Coombs, H. A., and J. D. Barksdale. 1942. "The Olympia Earthquake of
November 13, 1939." Bulletin of the Seismological Society of Amer-
ica 32 (1).


Crosson, R. C. 1972. "Small Earthquake Structure and Tectonics of the
Puget Sound Region." Bulletin of the Seismological Society of
America 62 (5).


Freeman, Sigmund A., Joseph P. Nicoletti, Joseph 8. Tyrrell, and John
A. Blume and Associates. 1975. U.S. National Conference on Earth-
quake Engineering Proceedings, Evaluation of Existing Buildings
for Seismic Risk. Oakland, California: Earthquake Engineering
Research Institute.


Gower, H. D. 1978. Tectonic Map of the Puget Sound Region, Washington.


USGS Open File Report 78-426. Menlo Park, California: U.S. Geolo-
gical Survey.


Rasmussen, Norman H., R. C. Mallard, and S. W. Smith. 1974. Earth-


quake Hazard Evaluation of the Puget Sound Region, Washington
State. Seattle: University of Washington Press.


Smith, Stewart W. 1985. "Introductionto Seismological Concepts Related
to Earthquake Hazards in the Pacific Northwest." In BSSC Program
on Improved Seismic Safety Provisions, Societal Implications:
Selected Readings. Washington, D.C.: Building Seismic Safety
Council.


Stepp, C. J. 1971. An Investigation of Earthquake Risk in the Puget


Sound Area by Use of the Type I Distribution of Largest Extremes.
College Park: Pennsylvania State University.


U.S. Department of Housing and Urban Development, Federal Disaster As-
sistance Administration. 1978. Federal Earthquake PreParedness
Plan for the Puget Sound Area. Seattle, Washington: U.S. Depart-
ment of Housing and Urban Development, Federal Disaster Assistance
Administration.


U.S. Geological Survey. 1975. A Study of Earthquake Losses in the


Puget Sound, Washington, Area. USGS Open File Report 75-375. Menlo
Park, California: U.S. Geological Survey.


Weaver, Craig S., and Stewart W. Smith. 1982. Regional Tectonic and
Earthquake Hazard Implications of a Crustal Fault Zone in South-
western Washington. Seattle: University of Washington, Geophysics
Program.
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Yount, James C., and Robert S. Crosson, Eds. 1980. Proceedings of
National Earthquake Hazards Reduction Program, Earthquake Hazards
of the Puget Sound Region. USGS Open File Report 83-0019. Menlo
Park, California: U.S. Geological Survey.


SEISMIC HAZARD MITIGATION


National


Applied Technology Council. 1981. An Evaluation of a Response Spectrum
Approach to Seismic Design of Buildinas. Palo Alto, California:
Applied Technology Council.


Arnold, Christopher, and Richard K. Eisner. 1984. Plannina Inform-
ation for Earthquake Hazard Response and Reduction. San Mateo,
California: Building Systems Development, Inc.


Beavers, James E. 1985. "Current Practices in Earthquake Preparedness


and Mitigation for Critical Facilities." I n BSSC Program on Im-
Proved Seismic Safety Provisions, Societal Implications: Selected
Readings. Washington, D.C.: Building Seismic Safety Council.


Beavers, James E., Ed. 1981. Earthquakes and Earthquake Enqineering--
Eastern United States. 2 volumes. Ann Arbor, Michigan: Ann Arbor
Science Publishers, Inc.


Building Seismic Safety Council. 1984. BSSC Pro-ram on ImprovedSeismic
Safety Provisions, Volume 2, NEHRP (National Earthquake Hazards
Reduction Program) Recommended Provisions for the Development of
Seismic Regulations for New Buildings, Part 1--Provisions and Part
2--Commentary. Washington, D.C.: Building Seismic Safety Council.


California Seismic Safety Commission. 1979. Hazardous Buildings:
Local Programs to Improve Life Safety. Sacramento: California
Seismic Safety Commission.


Earthquake Engineering Systems, Inc. 1978. A Rational Approach to
Damage Mitigation in Existing Structures Exposed to Earthquakes:
Phase I Report. San Francisco, California: Earthquake Engineer-


ing Systems, Inc.


Jaffe, Martin, et al. 1981. Reducing Earthquake Risks: A Planner's
Guide. Chicago, Illinois: American Planning Association.


Hays, Walter W. "Evaluation of the Earthquake Ground Shaking Hazard
for Earthquake Resistant Design." In BSSC Program on Improved
Seismic Safety Provisions, Societal Implications: Selected Read-
ings. Washington, D.C.: Building Seismic Safety Council.


National Research Council. 1983. Multiple Hazard Mitigation. Washing-
ton, D.C.: National Academy Press.
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Nigg, Joanne, and Alvin Mushkatel. 1984. Structural Policy Issues


for Seismic Hazard Mitigation. . Unpublished paper. (Contact the
authors at Arizona State University, Center for Public Affairs,
Tempe, Arizona 85287.)


Scott, Stanley. 1982. Third International Earthquake Microzonation


Conference Proceedings. 3 volumes. Seattle: University of Wash-
ington Department of Civil Engineering, Structural, and Geotechnical
Engineering and Mechanics Programs.


..S_::Scott,Stanley. 1979... Polici~es for Seismic Safety: Elements of a


State Governmental .Program..: Berkeley: University of California


Institute of Governmental Studies.


Ward, .Delbert B. 1985. :"Management of Earthquake Safety Programs by


State and Local Goverinments." In BSSC Program on Improved Seismic


Safety Provisions,-:Societal Implications: Selected Readings.
Washington, D.C.: Building Seismic Safety Council.


- . i:.:-..;: ;; . -.:;: 10 .. lMississippi ValleyArea
Drabek, et a]. 1983. Earthquake Mitigation Policy: The Experience of


T.wo.States.;Monograph 37. Boulder: University of Colorado.


Thiel, Charles, Jr., and Ugo Morelli. '1981. "An Approach to Seismic


Safety for the Central United States." In Earthquakes and Earth-
quake Engineering-- Eastern United States, Vol. 2, edited by J. Bea-


ver's'..:Ann Arbor, Michigan: Ann Arbor Science Publishers.


Puget Sound Area


Buck, Richard A. 1978. "The 'Puget Sound Preparedness Project." In


Proceedingss of ConfetrenceV,9 Communicating.Earthquake Hazard Reduc-


tion Information. USGS Open File Report 78-933. Reston, Virginia:
U.S. Geological Survey.


'Puget.Sound Concil of Governments. 1975. Regional Disaster Mitigation
:Technical Study for the Central Puget Sound Region, Vol. 11. Se-


attle, Washington: Puget Sound Council of Governments.


SEISMIC SAFETY CODE DEVELOPMENT AND IMPLEMENTATION


National


Algermissen,'S. T., Ed. 1972. Proceedings of the Conference on Seismic


Risk Assessment for Building Standards. Washington D.C.: U.S. De-
partment of Commerce and U'.S.Department of Housing and Urban Devel-
opment.
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Algermissen, S. T. 1978. "Earthquake Hazard Studies and Building
Codes." In Proceedings of Conference V, Communicating Earthquake
Hazard Reduction Information. USGS Open File Report 78-933. Res-


ton, Virginia: U.S. Geological Survey.


App liedTechnology Council. 1984. Tentative Provisions for the DeveloP-
ment of Seismic Regulations for Buildings. Report ATC 3-06 amen-
ded. Palo Alto, California: Applied Technology Council.


Arnold, Christopher, and Robert Reitherman. 1982. Building Configura-
tion and Seismic Design. New York: John Wiley.


Berg, Glen V. 1983. Seismic Design Codes and Procedures. Berkeley,
California: Earthquake Engineering Research Institute.


Berlin, G. Lennis. N.d. Earthquake and the Urban Environment. Vol. II.


Boca Raton, Florida: CRC Press, Inc.


Biggs and Grace. 1973. Seismic Response of Buildings Designed by Code
for Different Earthquake Intensities. ST 358. Cambridge, Massachu-


setts: MIT Department of Civil Engineering.


Brookshire, David S. and William D. Schulze. 1980. Methods Develop-
ment for Valuing Hazards Information. Laramie: University of
Wyoming.


Building Seismic Safety Council. 1984. BSSC Program on Improved Seismic
Safety Provisions, Volume 2, NEHRP (National Earthquake Hazards
Reduction Program) Recommended Provisions for the Development of
Seismic Regulations for New Buildings, Part 1--Provisions and Part
2--Commentary. Washington, D.C.: Building Seismic Safety Council.


California Seismic Safety Commission. 1979. Hazardous Buildings:
Local Programs to Improve Life Safety. SSC 79-03. Sacramento:


California Seismic Safety Commission.


Cooke, Patrick W., and Robert M. Eisenhard. 1977. A Preliminary Exam-
ination of Building Regulations Adopted by the States and Major
Cities. NBSIR-77-1390. Washington, D.C.: National Bureau of
Standards.


Culver, Charles C., et al. 1978. Plan for the Assessment and Imple-


mentation of Seismic Design Provisions for Buildings. NBSIR-78--
1549. Washington, D.C.: National Bureau of Standards.


D'Appolonia, E., and D. E. Shaw. 1981. "The Impact of Codes and Regula-
tions in Seismic Safety." In Earthquakes and Earthquake Engineer-
ing: The Eastern United States, Vol. 1, edited by J. E. Beavers.


Ann Arbor, Michigan: Ann Arbor Science Publishers.


De Neufville, Richard. 1975. How Do We Evaluate and Choose Between
Alternative Codes for Design and Performance? Report 17 of the
Seismic Design Decison Analysis directed by Robert Whitman. Cam-
bridge, Massachusetts: MIT Department of Civil Engineering.
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BSSC Program on Improved Seismic Safety Provisions, Societal Impli-
cations: Selected Readings. Washington, D.C.: Building Seismic
Safety Council.


Harris, James. 1978. "Information Flow in the Development of Earth-
quake Provisions for Building Codes. In Proceedings of Conference
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Hicks, James M.,
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FEMA Foreword 


The Federal Emergency Management Agency 
(FEMA) is pleased to present the second edition of 
the widely used Rapid Visual Screening of 
Buildings for Potential Seismic Hazards: A 
Handbook, and its companion, Supporting 
Documentation.  The policy of improving reports 
and manuals that deal with the seismic safety of 
existing buildings as soon as new information and 
adequate resources are available is thus being 
reaffirmed.  Users should take note of some major 
differences between the two editions of the 
Handbook. The technical content of the new 
edition is based more on experiential data and less 
on expert judgment than was the case in the earlier 
edition, as is explained in the Supporting 
Documentation. From the presentational point of 
view, the Handbook retains much of the material 
of the earlier edition, but the material has been 
rather thoroughly rearranged to further facilitate 
the step-by-step process of conducting the rapid 
visual screening of a building.  By far the most 
significant difference between the two editions, 


however, is the need for a higher level of 
engineering understanding and expertise on the 
part of the users of the second edition.  This shift 
has been caused primarily by the difficulty 
experienced by users of the first edition in 
identifying the lateral-force-resisting system of a 
building without entry—a critical decision of the 
rapid visual screening process.  The contents of 
the Supporting Documentation volume have also 
been enriched to reflect the technical advances in 
the Handbook. 


FEMA and the Project Officer wish to express 
their gratitude to the members of the Project 
Advisory Panel, to the technical and workshop 
consultants, to the project management, and to the 
report production and editing staff for their 
expertise and dedication in the upgrading of these 
two volumes. 


The Federal Emergency Management Agency 
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Preface 


In August 1999 the Federal Emergency 
Management Agency (FEMA) awarded the 
Applied Technology Council (ATC) a two-year 
contract to update the FEMA 154 report, Rapid 
Visual Screening of Buildings for Potential 
Seismic Hazards:  A Handbook, and the 
companion FEMA-155 report, Rapid Visual 
Screening of Buildings for Potential Seismic 
Hazards:  Supporting Documentation, both of 
which were originally published in 1988.   


The impetus for the project stemmed in part 
from the general recommendation in the FEMA 
315 report, Seismic Rehabilitation of Buildings: 
Strategic Plan 2005, to update periodically all 
existing reports in the FEMA-developed series on 
the seismic evaluation and rehabilitation of 
existing buildings.  In addition, a vast amount of 
information had been developed since 1988, 
including: (1) new knowledge about the 
performance of buildings during damaging 
earthquakes, including the 1989 Loma Prieta and 
1994 Northridge earthquakes; (2) new knowledge 
about seismic hazards, including updated national 
seismic hazard maps published by the U. S. 
Geological Survey in 1996; (3) other new seismic 
evaluation and damage prediction tools, such as 
the FEMA 310 report, Handbook for the Seismic 
Evaluation of Buildings – a Prestandard, (an 
updated version of FEMA 178, NEHRP Handbook 
for the Seismic Evaluation of Existing Buildings), 
and HAZUS, FEMA’s tool for estimating potential 
losses from natural disasters; and (4) experience 
from the widespread use of the original FEMA 
154 Handbook by federal, state and municipal 
agencies, and others. 


The project included the following tasks:   
(1) an effort to obtain users feedback, which was 
executed through the distribution of a voluntary 
FEMA 154 Users Feedback Form to organizations 
that had ordered or were known to have used 
FEMA 154 (the Feedback Form was also posted 
on ATC’s web site); (2) a review of available 
information on the seismic performance of 
buildings, including a detailed review of the 
HAZUS fragility curves and an effort to correlate 
the relationship between results from the use of 
both the FEMA 154 rapid visual screening 
procedure and the FEMA 178 detailed seismic 
evaluation procedures on the same buildings;  


(3) a Users Workshop midway in the project to 
learn first hand the problems and successes of 
organizations that had used the rapid visual 
screening procedure on buildings under their 
jurisdiction; (4) updating of the original FEMA 
154 Handbook to create the second edition; and 
(5) updating of the original FEMA 155 Supporting 
Documentation report to create the second edition. 


This second edition of the FEMA 154 
Handbook provides a standard rapid visual 
screening procedure to identify, inventory, and 
rank buildings that are potentially seismically 
hazardous.  The scoring system has been revised, 
based on new information, and the Handbook has 
been shortened and focused to facilitate 
implementation.  The technical basis for the rapid 
visual screening procedure, including a summary 
of results from the efforts to solicit user feedback, 
is documented in the companion second edition of 
the FEMA 155 report, Rapid Visual Screening of 
Buildings for Potential Seismic Hazards:  
Supporting Documentation. 


ATC gratefully acknowledges the personnel 
involved in developing the second editions of the 
FEMA 154 and FEMA 155 reports.  Charles 
Scawthorn served as Co-Principal Investigator and 
Project Director.  He was assisted by Kent David, 
Vincent Prabis, Richard A. Ranous, and Nilesh 
Shome, who served as Technical Consultants.  
Members of the Project Advisory Panel, who 
provided overall review and guidance for the 
project, were:  Thalia Anagnos, John Baals, James 
R. Cagley (ATC Board Representative), Melvyn 
Green, Terry Hughes, Anne S. Kiremidjian, Joan 
MacQuarrie, Chris D. Poland, Lawrence D. 
Reaveley, Doug Smits, and Ted Winstead.  
William T. Holmes served as facilitator for the 
Users Workshop, and Keith Porter served as 
recorder. Stephanie A. King verified the Basic 
Structural Hazard Scores and the Score Modifiers.  
A. Gerald Brady, Peter N. Mork, and Michelle 
Schwartzbach provided report editing and 
production services.  The affiliations of these 
individuals are provided in the list of project 
participants. 


ATC also gratefully acknowledges the 
valuable assistance, support, and cooperation 
provided by Ugo Morelli, FEMA Project Officer.  
In addition, ATC acknowledges participants in the 
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FEMA 154 Users Workshop, which included, in 
addition to the project personnel listed above, the 
following individuals:  Al Berstein, U. S. Bureau 
of Reclamation; Amitabha Datta, General Services 
Administration; Ben Emam, Amazon.com; 
Richard K. Eisner, California Office of Emergency 
Services; Ali Fattah, City of San Diego; Brian 
Kehoe, Wiss Janney Elstner Associates, Inc.; 
David Leung, City and County of San Francisco; 
Douglas McCall, Marx/Okubo; Richard Silva, 
National Park Service; Howard Simpson, Simpson 


Gumpertz & Heger Inc.; Steven Sweeney, U. S. 
Army Civil Engineering Research Laboratory; 
Christine Theodooropoulos, University of Oregon; 
and Zan Turner, City and County of San 
Francisco.  Those persons who responded to 
ATC’s request to complete the voluntary FEMA 
154 Users Feedback form are also gratefully 
acknowledged.  
 
Christopher Rojahn, Principal Investigator 
ATC Executive Director 
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Summary and Application 


This FEMA 154 Report,  Rapid Visual Screening 
of Buildings for Potential Seismic Hazards: A 
Handbook, is the first of a two-volume publication 
on a recommended methodology for rapid visual 
screening of buildings for potential seismic 
hazards.  The technical basis for the methodology, 
including the scoring system and its development, 
are contained in the companion FEMA 155 report, 
Rapid Visual Screening of Buildings for Potential 
Seismic Hazards:  Supporting Documentation.  
Both this document and the companion document 
are second editions of similar documents 
published by FEMA in 1988.   


The rapid visual screening procedure (RVS) 
has been developed for a broad audience, 
including building officials and inspectors, and 
government agency and private-sector building 
owners (hereinafter, the "RVS authority"), to 
identify, inventory, and rank buildings that are 
potentially seismically hazardous. Although RVS 
is applicable to all buildings, its principal purpose 
is to identify (1) older buildings designed and 
constructed before the adoption of adequate 
seismic design and detailing requirements, (2) 
buildings on soft or poor soils, or (3) buildings 
having performance characteristics that negatively 
influence their seismic response. Once identified 
as potentially hazardous, such buildings should be 
further evaluated by a design professional 
experienced in seismic design to determine if, in 
fact, they are seismically hazardous. 


The RVS uses a methodology based on a 
“sidewalk survey” of a building and a Data 
Collection Form, which the person conducting the 
survey (hereafter referred to as the screener) 
completes, based on visual observation of the 
building from the exterior, and if possible, the 
interior.  The Data Collection Form includes space 
for documenting building identification 
information, including its use and size, a 
photograph of the building, sketches, and 
documentation of pertinent data related to seismic 
performance, including the development of a 
numeric seismic hazard score.  


Once the decision to conduct rapid visual 
screening for a community or group of buildings 
has been made by the RVS authority, the 
screening effort can be expedited by pre-planning, 
including the training of screeners, and careful 
overall management of the process. 


Completion of the Data Collection Form in the 
field begins with identifying the primary structural 
lateral-load-resisting system and structural 
materials of the building.  Basic Structural Hazard 
Scores for various building types are provided on 
the form, and the screener circles the appropriate 
one.  For many buildings, viewed only from the 
exterior, this important decision requires the 
screener to be trained and experienced in building 
construction.  The screener modifies the Basic 
Structural Hazard Score by identifying and 
circling Score Modifiers, which are related to 
observed performance attributes, and which are 
then added (or subtracted) to the Basic Structural 
Hazard Score to arrive at a final Structural Score, 
S.  The Basic Structural Hazard Score, Score 
Modifiers, and final Structural Score, S, all relate 
to the probability of building collapse, should 
severe ground shaking occur (that is, a ground 
shaking level equivalent to that currently used in 
the seismic design of new buildings).  Final S 
scores typically range from 0 to 7, with higher S 
scores corresponding to better expected seismic 
performance. 


Use of the RVS on a community-wide basis 
enables the RVS authority to divide screened 
buildings into two categories:  those that are 
expected to have acceptable seismic performance, 
and those that may be seismically hazardous and 
should be studied further.  An S score of 2 is 
suggested as a “cut-off”, based on present seismic 
design criteria.  Using this cut-off level, buildings 
having an S score of 2 or less should be 
investigated by a design professional experienced 
in seismic design. 


The procedure presented in this Handbook is 
meant to be the preliminary screening phase of a 
multi-phase procedure for identifying potentially 
hazardous buildings.  Buildings identified by this 
procedure must be analyzed in more detail by an 
experienced seismic design professional.  Because 
rapid visual screening is designed to be performed 
from the street, with interior inspection not always 
possible, hazardous details will not always be 
visible, and seismically hazardous buildings may 
not be identified as such.  Conversely, buildings 
initially identified as potentially hazardous by 
RVS may prove to be adequate. 
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FEMA-154 1: Introduction 1 


Chapter 1 


Introduction 


1.1 Background 


Rapid visual screening of buildings for potential 
seismic hazards, as described herein, originated in 
1988 with the publication of the FEMA 154 
Report, Rapid Visual Screening of Buildings for 
Potential Seismic Hazards:  A Handbook. Written 
for a broad audience ranging from engineers and 
building officials to appropriately trained 
nonprofessionals, the Handbook provided a 
“sidewalk survey” approach that enabled users to 
classify surveyed buildings into two categories:  
those acceptable as to risk to life safety or those 
that may be seismically hazardous and should be 
evaluated in more detail by a design professional 
experienced in seismic design. 


During the decade following publication of the 
first edition of the FEMA 154 Handbook, the rapid 
visual screening (RVS) procedure was used by 
private-sector organizations and government 
agencies to evaluate more than 70,000 buildings 
nationwide (ATC, 2002).  This widespread 
application provided important information about 
the purposes for which the document 
was used, the ease-of-use of the 
document, and perspectives on the 
accuracy of the scoring system upon 
which the procedure was based. 


Concurrent with the widespread 
use of the document, damaging 
earthquakes occurred in California 
and elsewhere, and extensive 
research and development efforts 
were carried out under the National 
Earthquake Hazards Reduction 
Program (NEHRP).  These efforts 
yielded important new data on the 
performance of buildings in 
earthquakes, and on the expected 
distribution, severity, and occurrence 
of earthquake-induced ground 
shaking.   


The data and information 
gathered during the first decade after 
publication (experience in applying 
the original Handbook, new building 
earthquake performance data, and 
new ground shaking information) 


have been used to update and improve the rapid 
visual screening procedure provided in this second 
edition of the FEMA 154 Report, Rapid Visual 
Screening of Buildings for Potential Seismic 
Hazards:  A Handbook.  The revised RVS 
procedure retains the same framework and 
approach of the original procedure, but 
incorporates a revised scoring system compatible 
with the ground motion criteria in the FEMA 310 
Report, Handbook for Seismic Evaluation of 
Buildings—A Prestandard (ASCE, 1998), and the 
damage estimation data provided in the recently 
developed FEMA-funded HAZUS damage and 
loss estimation methodology (NIBS, 1999).  As in 
the original Handbook, a Data Collection Form is 
provided for each of three seismicity regions:  low, 
moderate, and high.  However, the boundaries of 
the low, moderate, and high seismicity regions in 
the original Handbook have been modified (Figure 
1-1), reflecting new knowledge on the expected 
distribution, severity, and occurrence of 
earthquake ground shaking, and a change in the 


 
Figure 1-1 High, moderate, and low seismicity regions of the conterminous 


United States.  A different RVS Data Collection Form has been 
developed for each of these regions. Enlarged maps are available 
in Appendix A. 


Note:  Seismicity regions are based on ground motions having 
a 2% probability of exceedance in 50 years. 
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recurrence interval considered, from a 475-year 
average return period (corresponding to ground 
motions having a 10% probability of exceedance 
in 50 years) to a 2475-year average return period 
(corresponding to ground motions having a 2% 
probability of excedance in 50 years). 


This second edition of the FEMA 154 
Handbook has been shortened and focused to 
facilitate implementation.  Other improvements 
include:   
• guidance on planning and managing an RVS 


survey, including the training of screeners and 
the acquisition of data from assessor files and 
other sources to obtain more reliable 
information on age, structural system, and 
occupancy; 


• more guidance for identifying the structural 
(lateral-load-resisting) system in the field; 


• the use of interior inspection or pre-survey 
reviews of building plans to identify (or 
verify) a building’s lateral-load-resisting 
system; 


• updated Basic Structural Hazard Scores and 
Score Modifiers that are derived from 
analytical calculations and recently developed 
HAZUS fragility curves for the model 
building types considered by the RVS 
methodology; 


• the use of new seismic hazard information that 
is compatible with seismic hazard criteria 
specified in other related FEMA documents 
(see Section 1.4 below); and 


• a revised Data Collection Form that provides 
space for documenting soil type, additional 
options for documenting falling hazards, and 
an expanded list of occupancy types. 


1.2 Screening Procedure Purpose, 
Overview, and Scope 


The RVS procedure presented in this Handbook 
has been formulated to identify, inventory, and 
rank buildings that are potentially seismically 
hazardous.  Developed for a broad audience that 
includes building officials and inspectors, 
government agencies, design professionals, 
private-sector building owners (particularly those 
that own or operate clusters or groups of 
buildings), faculty members who use the RVS 
procedure as a training tool, and informed 
appropriately trained, members of the public, the 
RVS procedure can be implemented relatively 
quickly and inexpensively to develop a list of 


potentially hazardous buildings without the high 
cost of a detailed seismic analysis of individual 
buildings.  If a building receives a high score (i.e., 
above a specified cut-off score, as discussed later 
in this Handbook), the building is considered to 
have adequate seismic resistance.  If a building 
receives a low score on the basis of this RVS 
procedure, it should be evaluated by a professional 
engineer having experience or training in seismic 
design. On the basis of this detailed inspection, 
engineering analyses, and other detailed 
procedures, a final determination of the seismic 
adequacy and need for rehabilitation can be made. 


During the planning stage, which is discussed 
in Chapter 2, the organization that is conducting 
the RVS procedure (hereinafter, the “RVS 
authority”) will need to specify how the results 
from the survey will be used.  If the RVS authority 
determines that a low score automatically requires 
that further study be performed by a professional 
engineer, then some acceptable level of 
qualification held by the inspectors performing the 
screening will be necessary.  RVS projects have a 
wide range of goals and they have constraints on 
budget, completion date and accuracy, which must 
be considered by the RVS authority as it selects 
qualification requirements of the screening 
personnel.  Under most circumstances, a well-
planned and thorough RVS project will require 
engineers to perform the inspections.  In any case, 
the program should be overseen by a design 
professional knowledgeable in seismic design for 
quality assurance purposes. 


The RVS procedure in this Handbook is 
designed to be implemented without performing 
structural analysis calculations.  The RVS 
procedure utilizes a scoring system that requires 
the user to (1) identify the primary structural 
lateral-load-resisting system; and (2) identify 
building attributes that modify the seismic 
performance expected of this lateral-load-resisting 
system.  The inspection, data collection, and 
decision-making process typically will occur at the 
building site, taking an average of 15 to 30 
minutes per building (30 minutes to one hour if 
access to the interior is available).  Results are 
recorded on one of three Data Collection Forms 
(Figure 1-2), depending on the seismicity of the 
region being surveyed.  The Data Collection Form, 
described in greater detail in Chapter 3, includes 
space for documenting building identification 
information, including its use and size, a 
photograph of the building, sketches, and 
documentation of pertinent data related to seismic 
performance, including the development of a 
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numeric seismic hazard score.  
The scores are based on average 
expected ground shaking levels for 
the seismicity region as well as the 
seismic design and construction 
practices for that region1.   
Buildings may be reviewed from 
the sidewalk without the benefit of 
building entry, structural 
drawings, or structural 
calculations.  Reliability and 
confidence in building attribute 
determination are increased, 
however, if the structural framing 
system can be verified during 
interior inspection, or on the basis 
of a review of construction 
documents. 


The RVS procedure is 
intended to be applicable 
nationwide, for all conventional 
building types.  Bridges, large 
towers, and other non-building 
structure types, however, are not 
covered by the procedure.  Due to 
budget or other constraints, some 
RVS authorities may wish to 
restrict their RVS to identifying 
building types that they consider 
the most hazardous, such as 
unreinforced masonry or 
nonductile concrete buildings.  
However, it is recommended, at 
least initially, that all conventional 
building types be considered, and 
that elimination of certain building 
types from the screening be well 
documented and supported with 
office calculations and field 
survey data that justify their 
elimination.  It is possible that, in some cases, 
even buildings designed to modern codes, such as 
those with configurations that induce extreme 
torsional response and those with abrupt changes 
in stiffness, may be potentially hazardous.  


                                                           
1 Seismic design and construction practices vary by 
seismicity region, with little or no seismic design 
requirements in low seismicity regions, moderate 
seismic design requirements in moderate seismicity 
regions, and extensive seismic design requirements in 
high seismicity regions. The requirements also vary 
with time, and are routinely updated to reflect new 
knowledge about building seismic performance. 
 


1.3 Companion FEMA 155 Report 


A companion volume to this report, Rapid Visual 
Screening of Buildings for Potential Seismic 
Hazards:  Supporting Documentation (second 
edition) (FEMA 155) documents the technical 
basis for the RVS procedure described in this 
Handbook, including the method for calculating 
the Basic Structural Scores and Score Modifiers.  
The FEMA 155 report (ATC, 2002) also 
summarizes other information considered during 
development of this Handbook, including the 
efforts to solicit user feedback and a FEMA 154 
Users Workshop held in September 2000. The 
FEMA 155 document is available from FEMA by 


Figure 1-2 Data Collection Forms for  the three designated 
seismicity regions (low, moderate, and high). 
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dialing 1-800-480-2520 and should be consulted 
for any needed or desired supporting 
documentation. 


1.4 Relationship of FEMA 154 to 
Other Documents in the FEMA 
Existing Building Series  


The FEMA 154 Handbook has been developed as 
an integral and fundamental part of the FEMA 
report series on seismic safety of existing 
buildings.  It is intended for use by design 
professionals and others to mitigate the damaging 
effects of earthquakes on existing buildings.  The 
series includes: 
• FEMA 154 (this handbook), which provides a 


procedure that can be rapidly implemented to 
identify buildings that are potentially 
seismically hazardous. 


• FEMA 310, Handbook for Seismic Evaluation 
of Buildings—A Prestandard (ASCE, 1998), 
which provides a procedure to inspect in detail 
a given building to evaluate its seismic 
resisting capacity (an updated version of the 
FEMA 178 NEHRP Handbook for the Seismic 
Evaluation of Existing Buildings [BSSC, 
1992]).  The FEMA 310 Handbook is ideally 
suited for use on those buildings identified by 
the FEMA 154 RVS procedure as potentially 
hazardous. 
FEMA 310 is expected to be superseded in 
2002 by ASCE 31, a standard of the American 
Society of Civil Engineers approved by the 
American National Standards Institute 
(ANSI). References in this Handbook to 
FEMA 310 should then refer to ASCE 31. 


• FEMA 356, Prestandard and Commentary for 
the Seismic Rehabilitation of Buildings 
(ASCE, 2000), which provides recommended 
procedures for the seismic rehabilitation of 
buildings with inadequate seismic capacity, as 
determined, for example, by a FEMA 310 (or 
FEMA 178) evaluation.  The FEMA 356 
Prestandard is based on the guidance provided 
in the FEMA 273 NEHRP Guidelines for the 
Seismic Rehabilitation of Buildings (ATC, 
1997a), and companion FEMA 274 
Commentary on the NEHRP Guidelines for 
the Seismic Rehabilitation of Buildings (ATC, 
1997b). 


1.5 Uses of RVS Survey Results 


While the principal purpose of the RVS procedure 
is to identify potentially seismically hazardous 
buildings needing further evaluation, results from 
RVS surveys can also be used for other purposes.  
These include:  (1) ranking a community’s (or 
agency’s) seismic rehabilitation needs; (2) 
designing seismic hazard mitigation programs for 
a community (or agency); (3) developing 
inventories of buildings for use in regional 
earthquake damage and loss impact assessments; 
(4) planning postearthquake building safety 
evaluation efforts; and (5) developing building-
specific seismic vulnerability information for 
purposes such as insurance rating, decision 
making during building ownership transfers, and 
possible triggering of remodeling requirements 
during the permitting process.  Additional 
discussion on the use of RVS survey results is 
provided in Chapter 4.  


1.6 How to Use this Handbook 


The Handbook has been designed to facilitate the 
planning and execution of rapid visual screening.  
It is assumed that the RVS authority has already 
decided to conduct the survey, and that detailed 
guidance is needed for all aspects of the surveying 
process.  Therefore, the main body of the 
Handbook focuses on the three principal activities 
in the RVS:  planning, execution, and data 
interpretation.  Chapter 2 contains detailed 
information on planning and managing an RVS.  
Chapter 3 describes in detail how the Data 
Collection Form should be completed, and 
Chapter 4 provides guidance on interpreting and 
using the results from the RVS.  Finally, Chapter 5 
provides several example applications of the RVS 
procedure on real buildings.   


Relevant seismic hazard maps, full-sized Data 
Collection Forms, including a Quick Reference 
Guide for RVS implementation, guidance for 
reviewing design and construction drawings, and 
additional guidance for identifying a building’s 
seismic lateral-load-resisting system from the 
street are provided in Appendices A, B, C, and D, 
respectively.  Appendix E provides additional 
information on the building types considered in 
the RVS procedure, and Appendix F provides an 
overview of earthquake fundamentals, the 
seismicity of the United States, and earthquake 
effects.  
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Chapter 2 


Planning and Managing  
Rapid Visual Screening 


Once the decision to conduct rapid visual 
screening (RVS) for a community or group of 
buildings has been made by the RVS authority, the 
screening effort can be expedited by pre-planning 
and careful overall management of the 
process.  This chapter describes the overall 
screening implementation sequence and 
provides detailed information on important 
pre-planning and management aspects.  
Instructions on how to complete the Data 
Collection Form are provided in Chapter 3. 


2.1 Screening Implementation 
Sequence 


There are several steps involved in 
planning and performing an RVS of 
potentially seismically hazardous buildings.  
As a first step, if it is to be a public or 
community project, the local governing 
body and local building officials should 
formally approve of the general procedure. 
Second, the public or the members of the 
community should be informed about the 
purpose of the screening process and how it 
will be carried out.  There are also other 
decisions to be made, such as use of the 
screening results, responsibilities of the 
building owners and the community, and 
actions to be taken.  Some of these 
decisions are specific to each community 
and therefore are not discussed in this 
Handbook. 


The general sequence of implementing 
the RVS procedure is depicted in Figure  
2-1.  The implementation sequence 
includes:  
• Budget development and cost 


estimation, recognizing the expected 
extent of the screening and further use 
of the gathered data; 


• Pre-field planning, including selection 
of the area to be surveyed, 
identification of building types to be 


screened, selection and development of a 
record-keeping system, and compilation and 
development of maps that document local 
seismic hazard information; 


Figure 2-1  Rapid visual screening implementation sequence. 


Pre-plan field survey and 
identify the area to be 


screened  


Acquire and review 
pre-field data, 


including existing 
building files, 


databases, and soil 
types for the  


surveyed area 


Choose your screeners, train
them and make assignments


If you have access
to the interior, verify


construction type
and plan


irregularities


Review existing
construction
drawings, if


available to verify
age, size,


construction type,
and irregularities


Photograph the building with
instant or digital camera


Screen the building
from the exterior on
all available sides;


sketch the plan and
elevation


Select and review 
Data Collection 


Form 


Develop budget
and cost estimate


Check for 
quality and 
file the field 
data in the 


record keeping 
system 
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• Selection and review of the Data Collection 
Form; 


• Selection and training of screening personnel; 
• Acquisition and review of pre-field data; 


including review of existing building files and 
databases to document information identifying 
buildings to be screened (e.g., address, lot 
number, number of stories, design date) and 
identifying soil types for the survey area; 


• Review of existing building plans, if available; 
• Field screening of individual buildings (see 


Chapter 3 for details), which consists of: 
1. Verifying and updating building 


identification information, 
2. Walking around the building and 


sketching a plan and elevation view on the 
Data Collection Form, 


3. Determining occupancy (that is, the 
building use and number of occupants), 


4. Determining soil type, if not identified 
during the pre-planning process,  


5. Identifying potential nonstructural falling 
hazards, 


6. Identifying the seismic-lateral-load-
resisting system (entering the building, if 
possible, to facilitate this process) and 
circling the Basic Structural Hazard Score 
on the Data Collection Form, 


7. Identifying and circling the appropriate 
seismic performance attribute Score 
Modifiers (e.g., number of stories, design 
date, and soil type) on the Data Collection 
Form, 


8. Determining the Final Score, S (by 
adjusting the Basic Structural Hazard 
Score with the Score Modifiers identified 
in Step 7), and deciding if a detailed 
evaluation is required, and 


9. Photographing the building; and 
• Checking the quality and filing the screening 


data in the record-keeping system, or database. 


2.2 Budget Development and Cost 
Estimation 


Many of the decisions that are made about the 
level of detail documented during the rapid visual 
screening procedure will depend upon budget 
constraints.  Although the RVS procedure is 


designed so field screening of each building 
should take no more than 15 to 30 minutes (30 
minutes to one hour if access to the interior is 
obtained), time and funds should also be allocated 
for pre-field data collection.  Pre-field data 
collection can be time consuming (10 to 30 
minutes per building depending on the type of 
supplemental data available).  However, it can be 
extremely useful in reducing the total field time 
and can increase the reliability of data collected in 
the field.  A good example of this is the age, or 
design date, of a building.  This might be readily 
available from building department files but is 
much more difficult to estimate from the street. 
Another issue to consider is travel time, if the 
distance between buildings to be screened is large.  
Because pre-field data collection and travel time 
could be a significant factor in budget allocations, 
it should be considered in the planning phase. 


Other factors that should be considered in cost 
estimation are training of personnel and the 
development and administration of a record-
keeping system for the screening process.  The 
type of record keeping system selected will be a 
function of existing procedures and available 
funds as well as the ultimate goal of the screening. 
For example, if the screening is to be used solely 
for potential seismic damage estimation purposes, 
administrative costs will be different from those of 
a screening in which owners of low-scoring 
buildings must subsequently be notified, and 
compliance with ordinances is required. 


2.3 Pre-Field Planning 


The RVS authority may decide due to budget, time 
or other types of constraints, that priorities should 
be set and certain areas within the region should 
be surveyed immediately, whereas other areas can 
be surveyed at a later time because they are 
assumed to be less hazardous.  An area may be 
selected because it is older and may have a higher 
density of potentially seismically hazardous 
buildings relative to other areas.  For example an 
older part of the RVS authority region that consists 
mainly of commercial unreinforced masonry 
buildings may be of higher priority than a newer 
area with mostly warehouse facilities, or a 
residential section of a city consisting of wood-
frame single-family dwellings. 


Compiling and developing maps for the 
surveyed region is important in the initial planning 
phase as well as in scheduling of screeners.  Maps 
of soil profiles, although limited, will be directly 
useful in the screening, and maps of landslide 
potential, liquefaction potential, and active faults 
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provide useful background information about the 
relative hazard in different areas.  Maps of lots 
will be useful in scheduling screeners and, as data 
are collected, in identifying areas with large 
numbers of potentially hazardous buildings. 


Another important phase of pre-field planning 
is interaction with the local design profession and 
building officials.  Discussions should include 
verification of when certain aspects of seismic 
design and detailing were adopted and enforced. 
This will be used in adjusting the scoring system 
for local practices and specifying benchmark 
years. 


The record-keeping system will vary among 
RVS authorities, depending on needs, goals, 
budgets and other constraints, and may in fact 
consist of several systems.  Part of this planning 
phase may include deciding how buildings are to 
be identified.  Some suggestions are street address, 
assessor’s parcel number, census tract, and lot 
number or owner.  Consideration should be given 
to developing a computerized database containing 
location and other building information, which 
could easily be used to generate peel-off labels 
for the Data Collection Form, or to generate 
forms that incorporate unique information for 
each building.   


The advantage of using a computerized 
record generation and collection system is that 
graphical data, such as sketches and 
photographs, are increasingly more easily 
converted to digital form and stored on the 
computer, especially if they are collected in 
digital format in the field.  This can be 
facilitated through the use of personal digital 
assistants (PDAs), which would require the 
development of a FEMA 154 application, and 
the use of digital cameras.   


If a computerized database is not used, 
microfilm is a good storage medium for 
original hard copy, because photographs, 
building plans, screening forms and subsequent 
follow-up documentation can be kept together 
and easily copied.  Another method that has 
been used is to generate a separate hard-copy 
file for each building as it is screened.  In fact, 
the screening form can be reproduced on a 
large envelope and all supporting material and 
photographs stored inside.  This solves any 
problems associated with attaching multiple 
sketches and photographs, but the files grow 
rapidly and may become unmanageable. 


2.4 Selection and Review of the 
Data Collection Form 


There are three Data Collection Forms, one for 
each of the following three regions of seismicity:  
low (L), moderate (M), and high (H).  Full-sized 
versions of each form are provided in Appendix B, 
along with a Quick Reference Guide that contains 
definitions and explanations for terms used on the 
Data Collection Form.  Each Data Collection Form 
(see example, Figure 2-2) provides space to 
record the building identification information, 
draw a sketch of the building (plan and 
elevation views), attach a photograph of the 
building, indicate the occupancy, indicate the soil 
type, document the existence of falling hazards, 
develop a Final Structural Score, S, for the 
building, indicate if a detailed evaluation is 
required, and provide additional comments.  The 
structural scoring system consists of a matrix of 
Basic Structural Hazard Scores (one for each 
building type and its associated seismic lateral-
force-resisting system) and Score Modifiers to 


Figure 2-2 Example RVS Data Collection Form (high 
seismicity). 
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account for observed attributes that modify 
seismic performance.  The Basic Structural Hazard 
Scores and Score Modifiers are based on (1) 
design and construction practices in the region, (2) 
attributes known to decrease or increase seismic 
resistance capacity, and (3) maximum considered 
ground motions for the seismicity region under 
consideration.  The Basic Structural Hazard Score, 
Score Modifiers, and Final Structural Score, S, all 
relate to the probability of building collapse, 
should the maximum ground motions considered 
by the RVS procedure occur at the site.  Final S 
scores typically range from 0 to 7, with higher S 
scores corresponding to better seismic 
performance. 


The maximum ground motions considered in 
the scoring system of the RVS procedure are 
consistent with those specified for detailed 
building seismic evaluation in the FEMA 310 
Report, Handbook for the Seismic Evaluation of 
Buildings—A Prestandard.  Such ground motions 
generally have a 2% chance of being exceeded in 
50 years, and are multiplied by a 2/3 factor in the 
FEMA 310 evaluation procedures and in the 
design requirements for new buildings in FEMA 
302, Recommended Provisions for Seismic 
Regulations for New Buildings and Other 
Structures (BSSC, 1997). (Ground motions having 
a 2% probability of being exceeded in 50 years are 
commonly referred to as the maximum considered 
earthquake (MCE) ground motions.) 


2.4.1 Determination of Seismicity Region 


To select the appropriate Data Collection Form, 
it is first necessary to determine the seismicity 
region in which the area to be screened is located.  
The seismicity region (H, M, or L) for the screening 
area can be determined by one of two methods: 
1. Find the location of the surveyed region on the 


seismicity map of Figure 1-1, or one of the 
enlarged seismicity maps provided in Appendix 
A, and identify the corresponding seismicity 
region, or;  


2. Access the U.S. Geological Survey web page 
(http://geohazards.cr.usgs.gov/eq/), select 
“Hazard by Zip Code” or “Hazard by Lat/Long” 
under the “Seismic Hazard” heading, enter the 
appropriate values of zip code or latitude and 
longitude, select the spectral acceleration value 
(SA) for a period of 0.2 seconds and the SA 
value for a period of 1.0 second, multiply the SA 
values by 2/3, and use the criteria of Table 2-1 to 
select the appropriate seismicity region, 
assuming that the highest seismicity level 


defined by the parameters in Table 2-1 shall 
govern.  
Use more recent additions of these maps when 
they become available. 


The web site approach of Method 2, which uses 
seismicity region definitions used in other recently 
developed FEMA documents, is preferred as it 
enables the user to determine seismicity based on a 
more precisely specified location. In contrast, each 
county shown in Figure 1-1 is assigned its seismicity 
on the basis of the highest seismicity in that county, 
even though it may only apply to a small portion of 
the county.  


Table 2-1 Regions of Seismicity with 
Corresponding Spectral Acceleration 
Response (from FEMA 310) 


 
Region of 
Seismicity 


Spectral Acceleration 
Response, SA (short-
period, or 0.2 sec) 


Spectral Acceleration 
Response, SA (long-
period or 1.0 sec) 


Low less than 0.167 g (in 
horizontal direction)  


less than 0.067 g (in 
horizontal direction)  


Moderate greater than or equal 
to 0.167 g but less 
than 0.500 g (in 
horizontal direction) 


greater than or equal 
to 0.067 g but less 
than 0.200 g (in 
horizontal direction) 


High greater than or equal 
to 0.500 g  (in 
horizontal direction) 


greater than or equal 
to 0.200 g  (in 
horizontal direction) 


Notes:   g = acceleration of gravity 


2.4.2 Determination of Key Seismic Code 
Adoption Dates and Other 
Considerations 


The Data Collection Form is meant to be a 
model that may be adopted and used as it is 
presented in this Handbook.  The form may also be 
modified according to the needs of the RVS 
authority.  Therefore, another aspect of the 
screening planning process is to review the Data 
Collection Form to determine if all required data 
are represented or if modifications should be made 
to reflect the needs and special circumstances of 
the authority.  For example, an RVS authority may 
choose to define additional occupancy classes such 
as “parking structure” or “multi-family 
residential.” 


One of the key issues that must be addressed 
in the planning process is the determination of (1) 
the year in which seismic codes were initially
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Table 2-2. Benchmark Years for RVS Procedure Building Types (based on FEMA 310) 
 Model Building Seismic Design Provisions 
Building Type BOCA SBCC UBC NEHRP 
W1:    Light wood-frame residential and commercial buildings 


smaller than or equal to 5,000 square feet  1992 1993 1976 1985 


W2:    Light wood-frame buildings larger than 5,000 square 
feet 1992 1993 1976 1985 


S1:      Steel moment-resisting frame buildings ** ** 1994 ** 
S2:      Braced steel frame buildings 1992 1993 1988 1991 
S3:      Light metal buildings * * * * 
S4:      Steel frame buildings with cast-in-place concrete shear 


walls 1992 1993 1976 1985 


S5:      Steel frame buildings with unreinforced masonry infill 
walls * * * * 


C1:     Concrete moment-resisting frame buildings 1992 1993 1976 1985 
C2:      Concrete shear-wall buildings 1992 1993 1976 1985 
C3:      Concrete frame buildings with unreinforced masonry 


infill walls * * * * 


PC1:    Tilt-up buildings * * 1997 * 
PC2:    Precast concrete frame buildings  * * * * 
RM1:   Reinforced masonry buildings with flexible floor and 


roof diaphragms * * 1997 * 


RM2:   Reinforced masonry buildings with rigid floor and roof 
diaphragms 1992 1993 1976 1985 


URM:  Unreinforced masonry bearing-wall buildings * * 1991 * 


*No benchmark year;  **contact local building department for benchmark year. 
BOCA:  Building Officials and Code Administrators, National Building Code 
SBCC:  Southern Building Code Congress, Standard Building Code. 
UBC:  International Conference of Building Officials, Uniform Building Code 
NEHRP:  National Earthquake Hazard Reduction Program, FEMA 302 Recommended Provisions for the Development of Seismic 


Regulations for New Buildings 


adopted and enforced by the local jurisdiction, and 
(2) the year in which significantly improved 
seismic codes were adopted and enforced (this 
latter year is known as the benchmark year).  In 
high and moderate seismicity regions, the Basic 
Structural Hazard Scores for the various building 
types are calculated for buildings built after the 
initial adoption of seismic codes, but before 
substantially improved codes were adopted. For 
these regions, Score Modifiers designated as “Pre 
Code” and “Post Benchmark” are provided, 
respectively, for buildings built before the 
adoption of codes and for buildings built after the 
adoption of substantially improved codes.  In low 
seismicity regions, the Basic Structural Hazard 
Scores are calculated for buildings built before the 
initial adoption of seismic codes. For buildings in 
these regions, the Score Modifier designated as 
“Pre Code” is not applicable (N/A), and the Score 
Modifier designated as “Post Benchmark” is 
applicable for buildings built after the adoption of 
seismic codes. 


Therefore, as part of this review process, the 
RVS authority should identify (1) the year in 
which seismic codes were first adopted and 
enforced in the area to be screened, (2) the 
“benchmark” year in which significantly improved 
seismic code requirements were adopted for each 
building type considered by the RVS procedure 
(see Table 2-2), and (3) the year in which the 
community adopted seismic anchorage 
requirements for heavy cladding.  If the RVS 
authority in high and moderate seismicity regions 
is unsure of the year(s) in which codes were 
initially adopted, the default year for all but one 
building type is 1941 (the default year specified in 
the HAZUS criteria; NIBS, 1999).  The one 
exception is PC1 (tilt-up) buildings, for which it is 
assumed that seismic codes were initially adopted 
in 1973, the year in which wall-diaphragm (ledger) 
connection requirements first appeared in the 
Uniform Building Code (ICBO, 1973). 


During the review of the Data Collection 
Form, the RVS authority should confer with the  
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1. Model Building Types and Critical Code Adoption 
and Enforcement Dates  Year Seismic Codes Benchmark 
  Initially Adopted Year When 


Structure Types and Enforced* Codes Improved 
W1 Light wood frame, residential or commercial, < 5000 square feet _______ _______ 
W2 Wood frame buildings, > 5000 square feet  _______ _______ 
S1 Steel moment-resisting frame _______ _______ 
S2 Steel braced frame _______ _______ 
S3 Light metal frame _______ _______ 
S4 Steel frame with cast-in-place concrete shear walls _______ _______ 
S5 Steel frame with unreinforced masonry infill _______ _______ 
C1 Concrete moment-resisting frame _______ _______ 
C2 Concrete shear wall _______ _______ 
C3 Concrete frame with unreinforced masonry infill _______ _______ 
PC1 Tilt-up construction _______ _______ 
PC2 Precast concrete frame _______ _______ 
RM1 Reinforced masonry with flexible floor and roof diaphragms _______ _______ 
RM2 Reinforced masonry with rigid diaphragms _______ _______ 
URM Unreinforced masonry bearing-wall buildings _______ _______ 
*Not applicable in regions of low seismicity 


2. Anchorage of Heavy Cladding 
Year in which seismic anchorage requirements were adopted: _______ 


 


chief building official, plan checkers, and other 
design professionals experienced in seismic design 
to identify the years in which the affected 
jurisdiction initially adopted and enforced seismic 
codes (if ever) for the building lateral-force-
resisting structural systems considered by the RVS 
procedure.  Since municipal codes are generally 
adopted by the city council, another source for this 
information, in many municipalities, is the city 
clerk’s office.  In addition to determining the year 
in which seismic codes were initially adopted and 
enforced, the RVS authority should also determine 
(1) the benchmark years in which substantially 
improved seismic codes were adopted and 
enforced for the various lateral-load-resisting 
systems and (2) the year in which anchorage 
requirements for cladding were adopted and 
enforced.  These dates should be inserted on the 
Quick Reference Guide (Appendix B) that has 
been created to facilitate the use of the Data 
Collection Form (see Figure 2-3). 


During the Data Collection Form review 
process, it is critically important that the Basic 
Structural Hazard Scores and Score Modifiers, 
which are described in detail in Chapter 3, not be 
changed without input from professional engineers 
familiar with earthquake-resistant design and 


construction practices of the local community. A 
checklist of issues to be considered when 
reviewing the Data Collection Form is provided in 
Table 2-3. 


Table 2-3 Checklist of Issues to be Considered 
During Pre-Field Work Review of the 
Data Collection Form 


 Evaluate completeness of occupancy categories 
and appropriateness of occupancy loads 


 Determine year in which seismic codes were 
initially adopted in the jurisdiction 


 Determine “benchmark” years in which the 
jurisdiction adopted and enforced significantly 
improved seismic codes for the various building 
types considered by the RVS procedure 


 Determine year in which the jurisdiction 
adopted and enforced anchorage requirements 
for heavy cladding 


2.4.3 Determination of Cut-Off Score 


Use of the RVS on a community-wide basis 
enables the RVS authority to divide screened 
buildings into two categories:  those that are 
expected to have acceptable seismic performance, 
and those that may be seismically hazardous and 


Figure 2-3   Sections 1 and 2 of Quick Reference Guide (for use with Data Collection Form). 
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should be studied further.  This requires that the 
RVS authority determine, preferably as part of the 
pre-planning process, an appropriate “cut-off” 
score.   


An S score of 2 is suggested as a “cut-off”, 
based on present seismic design criteria.  Using 
this cut-off level, buildings having an S score of 2 
or less should be investigated by a design 
professional experienced in seismic design (see 
Section 3.9, 4.1 and 4.2 for additional information 
on this issue). 


2.5 Qualifications and Training for 
Screeners 


It is anticipated that a training program will be 
required to ensure a consistent, high quality of the 
data and uniformity of decisions among screeners.  
Training should include discussions of lateral-
force-resisting systems and how they behave when 
subjected to seismic loads, hw to use the Data 
Collection Form, what to look for in the field, and 
how to account for uncertainty.  In conjunction 
with a professional engineer experienced in 
seismic design, screeners should simultaneously 
consider and score buildings of several different 
types and compare results.  This will serve as a 
“calibration” for the screeners.   


This process can easily be accomplished in a 
classroom setting with photographs of actual 
buildings to use as examples.  Prospective 
screeners review the photographs and perform the 
RVS procedure as though they were on the 
sidewalk.  Upon completion, the class discusses 
the results and students can compare how they did 
in relation to the rest of the class.  


2.6 Acquisition and Review of Pre-
Field Data 


Information on the structural system, age or 
occupancy (that is, use) may be available from 
supplemental sources.  These data, from assessor 
and building department files, insurance (Sanborn) 
maps, and previous studies, should be reviewed 
and collated for a given area before commencing 
the field survey for that area.  It is recommended 
that this supplemental information either be 
written directly on the Data Collection Forms as it 
is retrieved or be entered into a computerized 
database.  The advantage of a database is that 
selected information can be printed in a report 
format that can be taken into the field, or printed 
onto peel-off labels that can be affixed to the Data 
Collection Form (see Figure 2-4).  In addition, 
screening data can be added to the databases and 


used to generate maps and reports.  Some sources 
of supplemental information are described in 
Sections 2.6.1 through 2.6.5. 


2.6.1 Assessor’s Files 


Although assessor’s files may contain information 
about the age of the building, the floor area and 
the number of stories, most information relates to 
ownership and assessed value of the land and 
improvements, and thus is of relatively little value 
for RVS purposes.  The construction type 
indicated is often incorrect and in most cases 
should not be used. In addition, the age of a 
building retrieved from assessor’s files may not, 
and most likely is not, the year that the structure 
was built.  Usually assessor’s files contain the year 
that the building was first eligible for taxation.  
Because the criteria for this may vary, the date 
may be several years after the building was 
designed or constructed. If no other source of 
information is available this will give a good 
estimate of the period during which the building 


Figure 2-4 Building identification portion of RVS
Data Collection Form. 
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was constructed.  However, this date should not be 
used to establish conclusively the code under 
which the a building was designed.  Assessor’s 
offices may have parcel or lot maps, which may be 
useful for locating sites or may be used as a 
template for sketching building adjacencies on a 
particular city block. 
2.6.2 Building Department Files 


The extent and completeness of information in 
building department files will vary from 
jurisdiction to jurisdiction.  For example, in some 
locations all old files have been removed or 
destroyed, so there is no information on older 
buildings.  In general, files (or microfilm) may 
contain permits, plans and structural calculations 
required by the city. 
Sometimes there is 
occupancy and use 
information, but little 
information about 
structural type will be 
found except from the 
review of plans or 
calculations. 


2.6.3 Sanborn Maps 


These maps, published 
primarily for the 
insurance industry since 
the late 1800s, exist for 
about 22,000 
communities in the 
United States.  The 
Sanborn Map Company 
stopped routinely 
updating these maps in 
the early 1960s, and many 
communities have not 
kept these maps up-to-
date.  Thus they may not 
be useful for newer 
construction. However, 
the maps may contain 
useful data for older 
construction.  They can be 
found at the library or in 
some cases in building 
department offices. Figure 
2-5 provides an example 
of an up-to-date Sanborn 
map  Figure 2-6 shows a 
key to identifiers on 
Sanborn maps.  


Information found on a Sanborn map includes: 
• height of building, 
• number of stories, 
• year built, 
• thickness of walls, 
• building size (square feet), 
• type of roof (tile, shingle, composite), 
• building use (dwelling, store, apartment), 
• presence of garage under structure, and 
• structural type (wood frame, fireproof 


construction, adobe, stone, concrete). 


Figure 2-5 Example Sanborn map  showing building information for a city block. 
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Parcel maps are also available and contain lot 
dimensions.  If building size information cannot be 
obtained from another source such as the 
assessor’s file, the parcel maps are particularly 
helpful for determining building dimensions in 
urban areas where buildings cover the entire lot. 


However, even if the building does not cover the 
entire lot, it will be easier to estimate building 
dimensions if the lot dimensions are known. 


Figures 2-7 and 2-8 show a Sanborn map and 
photographs of a city block.  Building descriptions 
obtained from the Sanborn maps are also included.  


 


Figure 2-6 Key to Sanborn map symbols.  Also, see the Internet, www.sanbornmap.com. 
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1. 10 story commercial office 
2. 3 story commercial, built 1913 
3. 2 story commercial 
4. 3 story commercial, reinforced concrete frame, built 1906 
5. 7 story commercial office, reinforced concrete frame, built 1923 
6. 2 story commercial, reinforced concrete 
7. 5 story commercial office, reinforced concrete 
8. 20 story commercial office, steel frame with reinforced concrete, built 1914 
9. 4 story commercial, built 1966 
10. 40 story commercial office, built 1965-66, concrete and glass exterior 
 
 
Figure 2-7 Sanborn map and corresponding aerial photograph of a city block. 
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Although the information on 
Sanborn maps may be useful, 
it is the responsibility of the 
screener to verify it in the 
field. 


2.6.4 Municipal 
Databases 


With the widespread use of 
the internet, many 
jurisdictions are creating “on-
line” electronic databases for 
use by the general public.  
These databases provide 
general information on the 
various building sites within 
the jurisdiction.  These 
databases are not detailed 
enough at this point in time to 
provide specific information 
about the buildings; they do, 
however, provide some good 
demographic information that 
could be of use.  As the 
municipalities develop more 
comprehensive information, 
these databases will become 
more useful to the RVS 
screening. Figure 2-9 shows 
examples of the databases 
from two municipalities in the 
United States. 


2.6.5 Previous Studies 


In a few cases, previous 
building inventories or studies 
of hazardous buildings or 
hazardous non- 
structural elements (e.g., 
parapets) may have been 
performed. These studies may be limited to a 
particular structural or occupancy class, but they 
may contain useful maps or other relevant 
structural information and should be reviewed. 
Other important studies might address related 
seismic hazard issues such as liquefaction or 
landslide potential.  Local historical societies may 
have published books or reports about older 
buildings in the community.  Fire departments are 
often aware of the overall condition and 
composition of building interiors. 


2.6.6 Soils Information 


Soil type has a major influence on amplitude and 
duration of shaking, and thus structural damage. 
Generally speaking, the deeper the soils at a site, the 
more damaging the earthquake motion will be. The 
six soil types considered in the RVS procedure are 
the same as those specified in the FEMA 302 report, 
NEHRP Recommended Provisions for the Seismic 
Design of New Buildings and Other Structures 
(BSSC, 1997):  hard rock (type A); average rock 
(type B); dense soil (type C), stiff soil (type D); soft 
soil (type E), and poor soil (type F). Additional 
information on these soil types and how to identify  


Figure 2-8 Photographs of elevation views of buildings shown in Figure 2-7. 
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City of Oakland, California 
 


 
 


Mecklenburg County, North Carolina 
 
 


Figure 2-9 Examples of in-house screen displays of municipal databases. 
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them are provided in the side bar.  Buildings on 
soil type F cannot be screened effectively by the 
RVS procedure, other than to recommend that 
buildings on this soil type be further evaluated by 
a geotechnical engineer and design professional 
experienced in seismic design. 


Since soil conditions cannot be readily 
identified by visual methods in the field, geologic 
and geotechnical maps and other information 
should be collected during the planning stage and 
put into a readily usable map format for use during 
RVS.  During the screening, or the planning stage, 
this soil type should also be documented on the 
Data Collection Form by circling the correct soil 
type, as designated by the letters A through F, (see 
Figure 2-10). If sufficient guidance or data are not 
available during the planning stage to classify the 
soil type as A through E, a soil type E should be 
assumed.  However, for one-story or two-story 
buildings with a roof height equal to or less than 
25 feet, a class D soil type may be assumed when 
site conditions are not known.  (See the note in 
preceding paragraph regarding soil type F.) 


2.7 Review of Construction 
Documents 


Whenever possible, design and construction 
documents should be reviewed prior to the 


conduct of field work to help the screener identify 
the type of lateral-force- resisting system for each 
building.  The review of construction documents 
to identify the building type substantially improves 
the confidence in this determination.  As described 
in Section 3.7, the RVS procedure requires that 
each building be identified as one of 15 model 
building types2.  Guidance for reviewing design 
and construction drawings is provided in 
Appendix C. 


                                                           
2The 15 model building types used in FEMA 154 are an 
abbreviated list of the 22 types now considered standard 
by FEMA; excluded from the FEMA 154 list are sub-
classifications of certain framing types that specify that 
the roof and floor diaphragms are either rigid or 
flexible. 


Soil Type Definitions and Related Parameters 
The six soil types, with measurable parameters that  


define each type, are: 
Type A (hard rock):  measured shear wave velocity, vs 
> 5000 ft/sec. 
Type B (rock):  vs between 2500 and 5000 ft/sec. 
Type C (soft rock and very dense soil):  vs between 
1200 and 2500 ft/sec, or standard blow count N > 50, or 
undrained shear strength su  > 2000 psf.  
Type D (stiff soil):  vs between 600 and 1200 ft/sec, or 
standard blow count N between 15 and 50, or undrained 
shear strength, su between 1000 and 2000 psf.  
Type E (soft soil):  More than 100 feet of soft soil with 
plasticity index PI > 20, water content w > 40%, and  
su < 500 psf; or a soil with vs ≤ 600 ft/sec.  
Type F (poor soil):  Soils requiring site-specific 
evaluations: 
• Soils vulnerable to potential failure or collapse 


under seismic loading, such as liquefiable soils, 
quick and highly-sensitive clays, collapsible 
weakly-cemented soils.  


• Peats or highly organic clays (H > 10 feet of peat 
or highly organic clay, where H = thickness of 
soil.). 


• Very high plasticity clays (H > 25 feet with  
PI > 75). 


• More than 120 ft of soft or medium stiff clays.  
The parameters vs, N, and su are, respectively, the 
average values (often shown with a bar above) of shear 
wave velocity, Standard Penetration Test (SPT) blow 
count and undrained shear strength of the upper 100 
feet of soils at the site.  


Figure 2-10 Location on Data Collection Form 
where soil type information is 
recorded. 
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2.8 Field Screening of Buildings 


RVS screening of buildings in the field should be 
carried out by teams consisting of two individuals.  
Teams of two are recommended to provide an 
opportunity to discuss issues requiring judgment 
and to facilitate the data collection process.  If at 
all possible, one of the team members should be a 
design professional who can identify lateral-force-
resisting systems.  


Relatively few tools or equipment are needed.  
Table 2-4 contains a checklist of items that may be 
needed in performing an RVS as described in this 
Handbook. 


2.9 Checking the Quality and Filing 
the Field Data in the Record-
Keeping System 


The last step in the implementation of rapid visual 
screening is checking the quality and filing the 
RVS data in the record-keeping system established 
for this purpose.  If the data are to be stored in file 
folders or envelopes containing data for each 
building that was screened, or on microfilm, the 
process is straightforward, and requires careful 
organization.  If the data are to be stored in digital 
form, it is important that the data input and 
verification process include either double entry of 


all data, or systematic in-depth review of print outs 
(item by item review) of all entered data.   


It is also recommended that the quality review 
be performed under the oversight of a design 
professional with significant experience in seismic 
design. 


Table 2-4 Checklist of Field Equipment 
Needed for Rapid Visual Screening 


 Binoculars, if high-rise buildings are to be 
evaluated 


 Camera, preferably instant or digital 


 Clipboard for holding Data Collection Forms 


 Copy of the FEMA 154 Handbook 


 Laminated version of the Quick Reference Guide 
defining terms used on the Data Collection Form 
(see Appendix B) 


 Pen or pencil 


 Straight edge (optional for drawing sketches) 


 Tape or stapler, for affixing photo if instant 
camera is used 
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Chapter 3 


Completing the  
Data Collection Form 


3.1 Introduction 


This chapter provides instructions on how to 
complete the Data Collection Form (Figure  
3-1).  It is assumed that the Data Collection 
Form has already been selected, based on the 
seismicity level of the area to be screened (as 
per Chapter 2).  The Data Collection Form is 
completed for each building screened through 
execution of the following steps: 
1. Verifying and updating the building 


identification information; 
2. Walking around the building to identify its 


size and shape, and sketching a plan and 
elevation view on the Data Collection 
Form; 


3. Determining and documenting occupancy; 
4. Determining soil type, if not identified 


during the pre-planning process; 
5. Identifying potential nonstructural falling 


hazards, if any, and indicating their 
existence on the Data Collection Form; 


6. Identifying the seismic lateral-load 
resisting system (entering the building, if 
possible, to facilitate this process) and 
circling the related Basic Structural Hazard 
Score on the Data Collection Form; 


7. Identifying and circling the appropriate 
seismic performance attribute Score 
Modifiers (e.g., number of stories, design 
date, and soil type) on the Data Collection 
Form; 


8. Determining the Final Score, S (by adjusting 
the Basic Structural Hazard Score with the 
Score Modifiers identified in Step 7), and 
deciding if a detailed evaluation is required; 
and 


9. Photographing the building and attaching the 
photo to the form (if an instant camera is 


used), or indicating a photo reference number 
on the form (if a digital camera is used). 
Full-sized copies of the Data Collection Forms 


(one for each seismicity region) are provided in 
Appendix B, along with a Quick Reference Guide 
defining terms used on the Data Collection Form.  
The form has been designed to be filled out in a 
progressive manner, with a minimum of writing 
(most items simply can be circled).   


Following are detailed instructions and 
guidance for each of the nine steps above. 


Figure 3-1 Example RVS Data Collection Form (high seismicity). 
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3.2 Verifying and Updating the 
Building Identification 
Information 


Space is provided in the upper right-hand portion 
of the Data Collection Form (see Figure 3-2) to 
document building identification information (i.e., 
address, name, number of stories, year built, and 
other data).  As indicated in Chapter 2, it is 
desirable to develop and document this 
information during the pre-planning stage, if at all 
possible. This information may be entered 
manually, or be printed on a peel-off label.  


Proper identification and location of the 
building is critically important for subsequent use 
in hazard assessment and mitigation by the RVS 
authority.  As described in Chapter 2, the authority 
may prefer to identify and file structures by street 
address, parcel number,  building owner, or some 
other scheme.  However, it is recommended that as 
a minimum the street address and zip code be 
recorded on the form.  Zip code is important 
because it is universal to all municipalities, is an 
especially useful item for later collation and 
summary analyses.  Assessor parcel number or lot 
number is also useful for jurisdictional record-
keeping purposes. 


Assuming the identification information is 
provided on a peel-off label, which is then affixed 
to the form, or preprinted directly on the form, 
such information should be verified in the field.  If 
the building identification data are not developed 
during the pre-planning stage, it must be 
completed in the field. Documentation of the 
building address information and name, if it exists, 
is straightforward.  Following is guidance and 
discussion pertaining to number of stories, year 
built, identification of the screener, and estimation 
of total floor area. 


3.2.1 Number of Stories 


The height of a structure is sometimes related to 
the amount of damage it may sustain.  On soft 
soils, a tall building may experience considerably 
stronger and longer duration shaking than a shorter 
building of the same type.  The number of stories 
is a good indicator of the height of a building 
(approximately 9-to-10 feet per story for 
residential, 12 feet per story for commercial or 
office). 


Counting the number of stories may not be a 
straightforward issue if the building is constructed 
on a hill or if it has several different roof levels. 
As a general rule, use the largest number (that is, 


count floors from the downhill side to the roof).  
In addition, the number of stories may not be 
unique.  A building may be stepped or have a 
tower.  Use the comment section and the sketch to 
indicate variations in the number of stories. 


3.2.2 Year Built 


This information is one of the key elements of the 
RVS procedure.  Building age is tied directly to 
design and construction practices.  Therefore, age 
can be a factor in determining building type and 
thus can affect the final scores.  This information 
is not typically available at the site and thus should 
be included in pre-field data collection. 


There may be no single “year built.”  Certain 
portions of the structure may have been designed 
and constructed before others.  If this should be 
the case, the construction dates for each portion 
can be indicated in the comment section or on the 
sketch (see Section 3.3). Caution should also be 
used when interpreting design practices from date 
of construction.  The building may have been 
designed several years before it was constructed 
and thus designed to an earlier code with different 
requirements for seismic detailing.  


If information on “year built” is not available 
during the RVS pre-field data acquisition stage 
(see Section 2.6), a rough estimate of age will be 
made on the basis of architectural style and 
building use.  This is discussed in more detail in 
Appendix D, which provides additional guidance 
on determining building attributes from streetside.  
If the year built is only an approximation, an 
asterisk is used to indicate the entry is estimated. 


3.2.3 Screener Identification 


The screener should be identified, by name, 
initials, or some other type of code.  At some later 
time it may be important to know who the screener 
was for a particular building, so this information 
should not be omitted. 


Figure 3-2 Portion of Data Collection Form for 
documenting  building 
identification. 
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3.2.4 Total Floor Area 


The total floor area, in some cases available from 
building department or assessor files (see Section 
2.6), will most likely be estimated by multiplying 
the estimated area of one story by the total number 
of stories in the building. The length and width of 
the building can be paced off or estimated (during 
the planning stage) from Sanborn or other parcel 
maps.  Total floor area is useful for estimating 
occupancy load (see Section 3.5.2) and may be 
useful at a later time for estimating the value of the 
building.  Indicate with an asterisk when total 
floor area is estimated. 


3.3 Sketching the Plan and 
Elevation Views 


As a minimum, a sketch of the plan of the building 
should be drawn on the Data Collection Form (see 
Figure 3-3).  An elevation may also be useful in 
indicating significant features. The sketches are 
especially important, as they reveal many of the 
building’s attributes to the screener as the sketch is 


made.  In other words, it forces the screener to 
systematically view all aspects of the building.  
The plan sketch should include the location of the 
building on the site and distance to adjacent 
buildings.  One suggestion is to make the plan 
sketch from a Sanborn map as part of pre-field 
work (see Chapter 2), and then verify it in the 
field.  This is especially valuable when access 
between buildings is not available.  If all sides of 
the building are different, an elevation should be 
sketched for each side.  Otherwise indicate that the 
sketch is typical of all sides.  The sketch should 
note and emphasize special features such as 
existing significant cracks or configuration 
problems. 


Dimensions should be included.  As indicated 
in the previous section, the length and width of the 
building can be paced off or estimated (during the 
planning stage) from Sanborn or other parcel 
maps.   


3.4 Determining Soil Type 


As indicated in Section 2.6.6, soil type should be 
identified and documented on the Data Collection 
Form (see Figure 3-4) during the pre-field soils 
data acquisition and review phase.  If soil type has 
not been determined as part of that process, it 
needs to be identified by the screener during the Figure 3-3 Sample Data Collection Form 


showing location for sketches of 
building plan and elevation views. 


SKETCHES 


Figure 3-4 Location on Data Collection Form 
where soil type information is 
documented (circled). 







22 3: Completing the Data Collection Form FEMA 154 


 


building site visit.  If there is no basis for 
classifying the soil type, a soil type E should be 
assumed.  However, for one-story or two-story 
buildings with a roof height equal to or less than 
25 feet, a class D soil type may be assumed when 
site conditions are not known.   


3.5 Determining and Documenting 
Occupancy 


Two sets of information are needed relative to 
occupancy:  (1) building use, and (2) estimated 
number of persons occupying the building.  


3.5.1 Occupancy 


Occupancy-related information is indicated by 
circling the appropriate information in the left-
center portion of the form (see Figure 3-5).  The 
occupancy of a building refers to its use, whereas 
the occupancy load is the number of people in the 
building (see Section 3.5.2).  Although usually not 
bearing directly on the structural hazard or 
probability of sustaining major damage, the 
occupancy of a building is of interest and use 
when determining priorities for mitigation.  


Nine general occupancy classes that are easy 
to recognize have been defined.  They are listed on 
the form as Assembly, Commercial, Emergency 
Services (Emer. Services), Government (Govt), 
Historic, Industrial, Office, Residential, School 
buildings.  These are the same classes used in the 
first edition of FEMA 154.  They have been 
retained in this edition for consistency, they are 
easily identifiable from the street, they generally 
represent the broad spectrum of building uses in 
the United States, and they are similar to the 
occupancy categories in the Uniform Building 
Code (ICBO, 1997).   


The occupancy class that best describes the 
building being evaluated should be circled on the 
form.  If there are several types of uses in the 
building, such as commercial and residential, both 
should be circled. The actual use of the building 
may be written in the upper right hand portion of 
the form.   For example, one might indicate that 
the building is a post office or a library on the line 
titled “use” in the upper right of the form (see 
Figure 3-2).  In both of these cases, one would also 
circle “Govt”.  If none of the defined classes seem 
to fit the building, indicate the use in the upper 
right portion of the form (the building 
identification area) or include an explanation in 
the comments section.  The nine occupancy 
classes are described below (with general 
indications of occupancy load): 


• Assembly.  Places of public assembly are those 
where 300 or more people might be gathered 
in one room at the same time. Examples are 
theaters, auditoriums, community centers, 
performance halls, and churches.  (Occupancy 
load varies greatly and can be as much as 1 
person per 10 sq. ft. of floor area, depending 
primarily on the condition of the seating—
fixed versus moveable). 


• Commercial.  The commercial occupancy 
class refers to retail and wholesale businesses, 
financial institutions, restaurants, parking 
structures and light warehouses.  (Occupancy 
load varies; use 1 person per 50 to 200 sq. ft.). 


• Emergency Services.  The emergency services 
class is defined as any facility that would 
likely be needed in a major catastrophe. These 
include police and fire stations, hospitals, and 
communications centers. (Occupancy load is 
typically 1 person per 100 sq. ft.). 


• Government.  This class includes local, state 
and federal non-emergency related buildings 
(Occupancy load varies; use 1 person per 100 
to 200 sq. ft.). 


• Historic. This class will vary from community 
to community. It is included because historic 
buildings may be subjected to specific 
ordinances and codes. 
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• Industrial.  Included in the industrial 
occupancy class are factories, assembly plants, 
large warehouses and heavy manufacturing 
facilities.  (Typically, use 1 person per 200 sq. 
ft. except warehouses, which are perhaps 1 
person per 500 sq. ft.). 


• Office.  Typical office buildings house clerical 
and management occupancies (use 1 person 
per 100 to 200 sq. ft.). 


• Residential.  This occupancy class refers to 
residential buildings such as houses, 
townhouses, dormitories, motels, hotels, 
apartments and condominiums, and residences 
for the aged or disabled.  (The number of 
persons for residential occupancies varies 
from about 1 person per 300 sq. ft. of floor 
area in dwellings, to perhaps 1 person per 200 
sq. ft. in hotels and apartments, to 1 per 100 
sq. ft. in dormitories). 


• School.  This occupancy class includes all 
public and private educational facilities from 
nursery school to university level.  
(Occupancy load varies; use 1 person per 50 to 
100 sq. ft.). 


When occupancy is used by a community as a 
basis for setting priorities for hazard mitigation 
purposes, the upgrade of emergency services 
buildings is often of highest priority.  Some 
communities may have special design criteria 
governing buildings for emergency services.  This 
information may be used to add a special Score 
Modifier to increase the score for specially 
designed emergency buildings. 


3.5.2 Occupancy Load   


Like the occupancy class or use of the building, 
the occupancy load may be used by an RVS 
authority in setting priorities for hazard mitigation 
plans.  The community may wish to upgrade 
buildings with more occupants first.  As can be 
seen from the form (Figure 3-5), the occupancy 
load is defined in ranges such as 1-10, 11-100, 
101-1000, and 1000+ occupants.  The range that 
best describes the average occupancy of the 
building is circled.  For example, if an office 
building appears to have a daytime occupancy of 
200 persons, and an occupancy of only one or two 
persons otherwise, the maximum occupancy load 
is 101-1000 persons.  If the occupancy load is 
estimated from building size and use, an inserted 
asterisk will automatically indicate that these are 
approximate data. 


3.6 Identifying Potential 
Nonstructural Falling Hazards 


Nonstructural falling hazards such as chimneys, 
parapets, cornices, veneers, overhangs and heavy 
cladding can pose life-safety hazards if not 
adequately anchored to the building.  Although 
these hazards may be present, the basic lateral-
load system for the building may be adequate and 
require no further review.  A series of four boxes 
have been included to indicate the presence of 
nonstructural falling hazards (see Figure 3-6).  The 
falling hazards of major concern are: 
• Unreinforced Chimneys. Unreinforced 


masonry chimneys are common in older 
masonry and wood-frame dwellings.  They are 
often inadequately tied to the house and fall 
when strongly shaken.  If in doubt as to 
whether a chimney is reinforced or 
unreinforced, assume it is unreinforced. 


• Parapets.  Unbraced parapets are difficult to 
identify from the street as it is sometimes 
difficult to tell if a facade projects above the 
roofline.  Parapets often exist on three sides of 
the building, and their height may be visible 
from the back of the structure. 


• Heavy Cladding.  Large heavy cladding 
elements, usually precast concrete or cut 


Figure 3-6 Portion of Data Collection Form for 
documenting nonstructural falling 
hazards. 
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stone, may fall off the building during an 
earthquake if improperly anchored.  The loss 
of panels may also create major changes to the 
building stiffness (the elements are considered 
nonstructural but often contribute substantial 
stiffness to a building), thus setting up plan 
irregularities or torsion when only some fall.  
(Glass curtain walls are not considered as 
heavy cladding in the RVS procedure.)  The 
existence of heavy cladding is of concern if 
the connections were designed and installed 
before the jurisdiction adopted seismic 
anchorage requirements (normally twice that 
for gravity loads).  The date of such code 
adoption will vary with jurisdiction and should 
be established by an experienced design 
professional in the planning stages of the RVS 
process (see Section 2.4.2). 
If any of the above nonstructural falling 


hazards exist, the appropriate box should be 
checked.  If there are any other falling hazards, the 
“Other” box should be checked, and the type of 
hazard indicated on the line beneath this box.  Use 
the comments section if additional space is 
required. 


The RVS authority may later use this 
information as a basis for notifying the owner of 
potential problems. 


3.7 Identifying the Lateral-Load-
Resisting System and 
Documenting the Related Basic 
Structural Score  


The RVS procedure is based on the premise that 
the screener will be able to determine the 
building’s lateral-load-resisting system from the 
street, or to eliminate all those that it cannot 
possibly be. It is further assumed that the lateral-
load-resisting system is one of fifteen types that 
have been observed to be prevalent, based on 
studies of building stock in the United States.  The 
fifteen types are consistent with the model 
building types identified in the FEMA 310 Report 
and the predecessor documents that have 
addressed seismic evaluation of buildings (e.g., 
ATC, 1987; BSSC, 1992)).  The fifteen model 
building types used in this document, however, are 
an abbreviated subset of the 22 types now 
considered standard by FEMA; excluded from the 
FEMA 154 list are sub-classifications of certain 
framing types that specify that the roof and floor 
diaphragms are either rigid or flexible. 


3.7.1 Fifteen Building Types Considered 
by the RVS Procedure and Related 
Basic Structural Scores 


Following are the fifteen building types used in the 
RVS procedure.  Alpha-numeric reference codes 
used on the Data Collection Form are shown in 
parentheses. 
1. Light wood-frame residential and commercial 


buildings smaller than or equal to 5,000 square 
feet (W1) 


2. Light wood-frame buildings larger than 5,000 
square feet (W2) 


3. Steel moment-resisting frame buildings (S1) 
4. Braced steel frame buildings (S2) 
5. Light metal buildings (S3) 
6. Steel frame buildings with cast-in-place 


concrete shear walls (S4) 
7. Steel frame buildings with unreinforced 


masonry infill walls (S5) 
8. Concrete moment-resisting frame buildings 


(C1) 
9. Concrete shear-wall buildings (C2) 
10. Concrete frame buildings with unreinforced 


masonry infill walls (C3) 
11. Tilt-up buildings (PC1) 
12. Precast concrete frame buildings (PC2) 
13. Reinforced masonry buildings with flexible 


floor and roof diaphragms (RM1) 
14. Reinforced masonry buildings with rigid floor 


and roof diaphragms (RM2) 
15. Unreinforced masonry bearing-wall buildings 


(URM) 
For each of these fifteen model building types, 


a Basic Structural Hazard Score has been 
computed that reflects the estimated likelihood 
that building collapse will occur if the building is 
subjected to the maximum considered earthquake 
ground motions for the region. The Basic 
Structural Hazard Scores are based on the damage 
and loss estimation functions provided in the 
FEMA-funded HAZUS damage and loss 
estimation methodology (NIBS, 1999). For more 
information about the development of the Basic 
Structural Hazard Scores, see the companion 
FEMA 155 report (ATC, 2002).  


The Basic Structural Scores are provided on 
each Data Collection Form in the first row of the  
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structural scoring matrix in the lower portion of 
the Data Collection Form (see Figure 3-7). In high 
and moderate seismicity regions, these scores 
apply to buildings built after the initial adoption 
and enforcement of seismic codes, but before the 
relatively recent significant improvement of codes 
(that is, before the applicable benchmark year, as 
defined in Table 2-2).  In low seismicity regions, 
they apply to all buildings except those designed 
and constructed after the applicable benchmark 
year, as defined in Table 2-2.   


A key issue to be addressed in the planning 
stage (as recommended in Section 2.4.2) is the 
identification of those years in which seismic 
codes were initially adopted and later significantly 
improved.  If the RVS authority in high and 
moderate seismicity regions is unsure of the 
year(s) in which codes were initially adopted, the 
default year for all but PC1 (tiltup) buildings is 
1941, (the default year specified in the HAZUS 
criteria, NIBS, 1999).  For PC1 (tiltup) buildings, 
the initial year in which effective seismic codes 
were specified is 1973 (ICBO, 1973). As 
described in Sections 3.8.5 and 3.8.6, the Data 
Collection Form includes Score Modifiers that 
provide a means for modifying the Basic 
Structural Hazard Score as a function of design 
and construction date. 


Brief summaries of the physical characteristics 
and expected earthquake performance of each of 


the fifteen model building types, along with a 
photograph of a sample exterior view, and the 
Basic Structural Scores for regions of low (L), 
moderate (M), and high (H) seismicity are 
provided in Table 3-1. 


Additional background information on the 
physical characteristics and earthquake 
performance of these building types, not essential 
to the RVS procedure, is provided in Appendix E. 


3.7.2 Identifying the Lateral-Force-
Resisting System 


At the heart of the RVS procedure is the task of 
identifying the lateral-force-resisting system from 
the street.  Once the lateral-force-resisting system 
is identified, the screener finds the appropriate 
alpha-numeric code on the Data Collection Form 
and circles the Basic Structural Hazard Score 
immediately beneath it (see Figure 3-7). 


Ideally, the lateral-force-resisting system for 
each building to be screened would be identified 
prior to field work through the review and 
interpretation of construction documents for each 
building (i.e., during the planning stage, as 
discussed in Section 2.7). 


If prior determination of the lateral-force-
resisting system is not possible through the review 
of building plans, which is the most likely 
scenario, this determination must be made in the 
field.  In this case, the screener reviews spacing 
and size of windows, and the apparent 
construction materials to determine the lateral-
force resisting system.  If the screener cannot 
identify with complete assuredness the lateral-
force-resisting system from the street, the screener 
should enter the building interior to verify the 
building type selected (see Section 3.7.3 for 
additional information on this issue.) 


If the screener cannot determine the lateral-
force-resisting system, and access to the interior is 
not possible, the screener should eliminate those 
lateral-force-resisting systems that are not possible 
and assume that any of the others are possible.  In 
this case the Basic Structural Hazard Scores for all 
possible lateral-force-resisting systems would be 
circled on the Data Collection Form. More 
guidance and options pertaining to this issue are 
provided in Section 3.9. 


Figure 3-7. Portion of Data Collection 
Form containing Basic 
Structural Hazard Scores. 
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Table 3-1 Build Type Descriptions, Basic Structural Hazard Scores, and Performance in Past Earthquakes


Building 
Identifier Photograph


Basic Structural 
Hazard Score Characteristics and Performance


W1
Light wood 
frame resi-
dential and 
commercial 
buildings 
equal to or 
smaller than 
5,000 square 
feet


H = 2.8
M = 5.2
L = 7.4


● Wood stud walls are typically 
constructed of 2-inch by 4-
inch vertical wood members 
set about 16 inches apart (2-
inch by 6-inch for multiple 
stories).


● Most common exterior finish 
materials are wood siding, 
metal siding, or stucco.


● Buildings of this type per-
formed very well in past earth-
quakes due to inherent 
qualities of the structural sys-
tem and because they are 
lightweight and low rise.  


● Earthquake-induced cracks in 
the plaster and stucco (if any) 
may appear, but are classified 
as non-structural damage. 


● The most common type of 
structural damage in older 
buildings results from a lack of 
connection between the 
superstructure and the foun-
dation, and inadequate chim-
ney support.


W2
Light wood 
frame build-
ings greater 
than 5,000 
square feet


H = 3.8
M =4.8
L = 6.0


● These are large apartment 
buildings, commercial build-
ings or industrial structures 
usually of one to three stories, 
and, rarely, as tall as six sto-
ries.
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S1
Steel 
moment- 
resisting 
frame


H = 2.8
M = 3.6
L = 4.6


● Typical steel moment-resist-
ing frame structures usually 
have similar bay widths in 
both the transverse and longi-
tudinal directions, around 
20-30 ft.  


● The floor diaphragms are usu-
ally concrete, sometimes over 
steel decking. This structural 
type is used for commercial, 
institutional and public build-
ings. 


● The 1994 Northridge and 
1995 Kobe earthquakes 
showed that the welds in steel 
moment- frame buildings 
were vulnerable to severe 
damage. The damage took the 
form of broken connections 
between the beams and col-
umns.


S2
Braced steel 
frame


  Zoom-in of upper photo


H = 3.0
M = 3.6
L = 4.8


● These buildings are braced 
with diagonal members, 
which usually cannot be 
detected from the building 
exterior.


● Braced frames are sometimes 
used for long and narrow 
buildings because of their stiff-
ness. 


● From the building exterior, it is  
difficult to tell the difference 
between steel moment 
frames, steel braced frames, 
and steel frames with interior 
concrete shear walls.


● In recent earthquakes, braced 
frames were found to have 
damage to brace connec-
tions, especially at the lower 
levels.  


Table 3-1 Build Type Descriptions, Basic Structural Hazard Scores, and Performance in Past Earthquakes
 (Continued)


Building 
Identifier Photograph


Basic Structural 
Hazard Score Characteristics and Performance
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S3
Light metal 
building


H = 3.2
M = 3.8
L = 4.6


● The structural system usually 
consists of moment frames in 
the transverse direction and 
braced frames in the longitu-
dinal direction, with corru-
gated sheet-metal siding.  In 
some regions, light metal 
buildings may have partial-
height masonry walls.


● The interiors of most of these 
buildings do not have interior 
finishes and their structural 
skeleton can be seen 
easily.


● Insufficient capacity of tension 
braces can lead to their elon-
gation and consequent build-
ing damage during 
earthquakes.


● Inadequate connection to a 
slab foundation can allow the 
building columns to slide on 
the slab.


● Loss of the cladding can 
occur.


S4
Steel frames 
with cast-in-
place con-
crete shear 
walls


H = 2.8
M = 3.6
L = 4.8


● Lateral loads are resisted by 
shear walls, which usually sur-
round elevator cores and stair-
wells, and are covered by 
finish materials.


● An interior investigation will 
permit a  wall thickness check.  
More than six inches in thick-
ness usually indicates a con-
crete wall.


● Shear cracking and distress 
can occur around openings in 
concrete shear walls during 
earthquakes.


● Wall construction joints can 
be weak planes, resulting in 
wall shear failure below 
expected capacity.


Table 3-1 Build Type Descriptions, Basic Structural Hazard Scores, and Performance in Past Earthquakes
 (Continued)


Building 
Identifier Photograph


Basic Structural 
Hazard Score Characteristics and Performance
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S5
Steel frames 
with unrein-
forced 
masonry infill 
walls


H = 2.0
M = 3.6
L = 5.0


● Steel columns are relatively 
thin and may be hidden in 
walls. 


● Usually masonry is exposed 
on exterior with narrow piers 
(less than 4 ft wide) between 
windows.


● Portions of solid walls will 
align vertically.


● Infill walls are usually two to 
three wythes thick. 


● Veneer masonry around col-
umns or beams is usually 
poorly anchored and detaches 
easily.


C1
Concrete 
moment- 
resisting 
frames


H = 2.5
M = 3.0
L = 4.4


● All exposed concrete frames 
are reinforced concrete (not 
steel frames encased in con-
crete).


● A fundamental factor govern-
ing the performance of con-
crete moment-resisting frames 
is the level of ductile detailing. 


● Large spacing of ties in col-
umns can lead to a lack of 
concrete confinement and 
shear failure.


● Lack of continuous beam rein-
forcement can result in hinge 
formation during load rever-
sal.


● The relatively low stiffness of 
the frame can lead to substan-
tial nonstructural damage.


● Column damage due to 
pounding with adjacent build-
ings can occur.


Table 3-1 Build Type Descriptions, Basic Structural Hazard Scores, and Performance in Past Earthquakes
 (Continued)


Building 
Identifier Photograph


Basic Structural 
Hazard Score Characteristics and Performance
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C2
Concrete 
shear wall 
buildings


H = 2.8
M = 3.6
L = 4.8


● Concrete shear-wall buildings 
are usually cast in place, and 
show typical signs of cast-in-
place concrete.


● Shear-wall thickness ranges 
from 6 to 10 inches.


● These buildings generally per-
form better than concrete 
frame buildings.


● They are heavier than steel-
frame buildings but more rigid 
due to the shear walls.  


● Damage commonly observed 
in taller buildings is caused by 
vertical discontinuities, 
pounding, and irregular con-
figuration.


C3
Concrete 
frames with 
unreinforced 
masonry infill 
walls


H =1.6
M = 3.2
L = 4.4


● Concrete columns and beams 
may be full wall thickness and 
may be exposed for viewing 
on the sides and rear of the 
building. 


● Usually masonry is exposed 
on the exterior with narrow 
piers (less than 4 ft wide) 
between windows.


● Portions of solid walls will 
align vertically.


● This type of construction was 
generally built before 1940 in 
high-seismicity regions but 
continues to be built in other 
regions. 


● Infill walls tend to buckle and 
fall out-of-plane when sub-
jected to strong lateral out-of-
plane forces.  


● Veneer masonry around col-
umns or beams is usually 
poorly anchored and detaches 
easily.


Table 3-1 Build Type Descriptions, Basic Structural Hazard Scores, and Performance in Past Earthquakes
 (Continued)


Building 
Identifier Photograph


Basic Structural 
Hazard Score Characteristics and Performance
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PC1
Tilt-up build-
ings


Partial roof collapse due to failed dia-
phragm-to-wall connection


H = 2.6
M = 3.2
L = 4.4


● Tilt-ups are typically one or 
two stories high and are basi-
cally rectangular in plan. 


● Exterior walls were tradition-
ally formed and cast on the 
ground adjacent to their final 
position, and then “tilted-up” 
and attached to the floor slab. 


● The roof can be a plywood 
diaphragm carried on wood 
purlins and glulam beams or a 
light steel deck and joist sys-
tem, supported in the interior 
of the building on steel pipe 
columns. 


● Weak diaphragm-to-wall 
anchorage results in the wall 
panels falling and the collapse 
of the supported diaphragm 
(or roof).  


Table 3-1 Build Type Descriptions, Basic Structural Hazard Scores, and Performance in Past Earthquakes
 (Continued)


Building 
Identifier Photograph


Basic Structural 
Hazard Score Characteristics and Performance
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PC2
Precast con-
crete frame 
buildings


Building under construction


Detail of the precast components


Building nearing completion


H = 2.4
M = 3.2
L = 4.6


● Precast concrete frames are, 
in essence, post and beam 
construction in concrete. 


● Structures often employ con-
crete or reinforced masonry 
(brick or block) shear walls.


● The performance varies 
widely and is sometimes poor.  


● They experience the same 
types of damage as shear wall 
buildings (C2).


● Poorly designed connections 
between prefabricated ele-
ments can fail.


● Loss of vertical support can 
occur due to inadequate bear-
ing area and insufficient con-
nection between floor 
elements and columns.


● Corrosion of metal connectors 
between prefabricated ele-
ments can occur.


Table 3-1 Build Type Descriptions, Basic Structural Hazard Scores, and Performance in Past Earthquakes
 (Continued)


Building 
Identifier Photograph


Basic Structural 
Hazard Score Characteristics and Performance
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RM1
Reinforced 
masonry 
buildings with 
flexible dia-
phragms


Truss-joists support plywood and light-
weight concrete slab


Detail showing reinforced masonry


H = 2.8
M = 3.6
L = 4.8


● Walls are either brick or con-
crete block.


● Wall thickness is usually 8 
inches to 12 inches.


● Interior inspection is required 
to determine if diaphragms 
are flexible or rigid.


● The most common floor and 
roof systems are wood, light 
steel, or precast concrete.


● These buildings can perform 
well in moderate earthquakes 
if they are adequately rein-
forced and grouted, with suffi-
cient diaphragm anchorage.


● Poor construction practice can 
result in ungrouted and unre-
inforced walls, which will fail 
easily. 


Table 3-1 Build Type Descriptions, Basic Structural Hazard Scores, and Performance in Past Earthquakes
 (Continued)


Building 
Identifier Photograph


Basic Structural 
Hazard Score Characteristics and Performance
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RM2
Reinforced 
masonry 


buildings with 
rigid dia-
phrams


H = 2.8
M = 3.4
L = 4.6


● Walls are either brick or con-
crete block.


● Wall thickness is usually 8 
inches to 12 inches.


● Interior inspection is required 
to determine if diaphragms 
are flexible or rigid.


● The most common floor and 
roof systems are wood, light 
steel, or precast concrete.


● These buildings can perform 
well in moderate earthquakes 
if they are adequately rein-
forced and grouted, with suffi-
cient diaphragm anchorage.


● Poor construction practice can 
result in ungrouted and unre-
inforced walls, which will fail 
easily. 


URM
Unreinforced 
masonry 
buildings


H = 1.8
M = 3.4
L = 4.6


● These buildings often used 
weak lime mortar to bond the 
masonry units together. 


● Arches are often an architec-
tural characteristic of older 
brick bearing wall buildings.


● Other methods of spanning 
are also used, including steel 
and stone lintels. 


● Unreinforced masonry usu-
ally shows header bricks in the 
wall surface.


● The performance of this type 
of construction is poor due to 
lack of anchorage of walls to 
floors and roof, soft mortar, 
and narrow piers between 
window openings.


Table 3-1 Build Type Descriptions, Basic Structural Hazard Scores, and Performance in Past Earthquakes
 (Continued)


Building 
Identifier Photograph


Basic Structural 
Hazard Score Characteristics and Performance
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Determining the lateral-force-resisting 
system in the field is often difficult.  A useful 
first step is to determine if the building structure 
is a frame or a bearing wall. Examples of frame 
structures and bearing wall structures are shown 
in Figure 3-8, 3-9, and 3-10.  


Information to assist the screener in 
distinguishing if the building is a bearing wall 
or frame structure is provided in the side bar. 
Once this determination has been made and the 


Distinguishing Between Frame and Bearing Wall Building 
Systems. 
A frame structure (for example, S1, S2, S3, S4, C1, PC2) is made 
up of beams and columns throughout the entire structure, resisting
both vertical and lateral loads. A bearing wall structure (for 
example, PC1 and URM) uses vertical-load-bearing walls, which 
are more or less solid, to resist the vertical and lateral loads.   


When a building has large openings on all sides, it is 
probably a frame structure as opposed to a bearing wall structure.  
A common characteristic of a frame structure is the rectangular 
grid patterns of the facade, indicating the location of the columns 
and girders behind the finish material.  This is particularly 
revealing when windows occupy the entire opening in the frame, 
and no infill wall is used.  A newer multistory commercial 
building should be assumed to be a frame structure, even though 
there may exist interior shear walls carrying the lateral loads (this 
would be a frame structure with shear walls). 


Bearing wall systems carry vertical and lateral loads with 
walls rather than solely with columns.  Structural floor members 
such as slabs, joists, and beams, are supported by load-bearing 
walls.  A bearing wall system is thus characterized by more or less 
solid walls and, as a rule of thumb, a load-bearing wall will have 
more solid areas than openings.  It also will have no wide 
openings, unless a structural lintel is used. 


Some bearing-wall structures incorporate structural columns, 
or are partly frame structures. This is especially popular in 
multistory commercial buildings in urban lots where girders and 
columns are used in the ground floor of a bearing wall structure to 
provide larger openings for retail spaces.  Another example is 
where the loads are carried by both interior columns and a 
perimeter wall.  Both of these examples should be considered as 
bearing wall structures, because lateral loads are resisted by the 
bearing walls.  Bearing wall structures sometimes utilize only two 
walls for load bearing.  The other walls are non-load-bearing and 
thus may have large openings.  Therefore, the openness of the 
front elevation should not be used to determine the structure type.  
The screener should also look at the side and rear facades.  If at 
least two of the four exterior walls appear to be solid then it is 
likely that it is a bearing wall structure. 


Window openings in older frame structures can sometimes be 
misleading.  Since wide windows were excessively costly and 
fragile until relatively recently, several narrow windows separated 
by thin mullions are often seen in older buildings.  These thin 
mullions are usually not load bearing.  When the narrow windows 
are close together, they constitute a large opening typical of a 
frame structure, or a window in a bearing wall structure with steel 
lintels. 


Whereas open facades on all sides clearly indicate a frame 
structure, solid walls may be indicative of a bearing wall structure 
or a frame structure with solid infill walls.  Bearing walls are 
usually much thicker than infill walls, and increase in thickness in 
the lower stories of multi-story buildings.  This increase in wall 
thickness can be detected by comparing the wall thickness at 
windows on different floors.  Thus, solid walls can be identified 
as bearing or non-bearing walls according to their thickness, if the 
structural material is known. 


A bearing wall system is sometimes called a box system. 


Figure 3-9 Typical bearing wall structure.  
Features include small window 
span, at least two mostly solid walls, 
and thick load-bearing walls. 


Figure 3-8 Typical frame structure.  Features
include:  large window spans, 
window openings on many 
sides, and clearly visible column-
beam grid pattern. 
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principal structural material is identified, the 
essential information for determining the lateral-
force-resisting system has been established. It is 
then useful to know that: 


• unreinforced masonry and tilt-up buildings are 
usually bearing-wall type, 


• steel buildings and pre-cast concrete buildings 
are usually frame type, and  


• concrete and reinforced masonry buildings 
may be either type.  
A careful review of Table 3-1 and the 


information provided in Appendices D and E, 
along with training by knowledgeable building 
design professionals, should assist the screener in 
the determination of lateral-force-resisting 
systems.  There will be some buildings for which 
the lateral-force-resisting system cannot be 
identified because of their facade treatment.  In 
this case, the screener should eliminate those 


lateral-force-resisting systems that are not possible 
and assume that any of the others are possible. 


3.7.3 Interior Inspections 


Ideally, whenever possible, the screener should 
seek access to the interior of the building to 
identify, or verify, the lateral-force-resisting 
system for the building.  In the case of reinforced 
masonry buildings, entry is particularly important 
so that the screener can distinguish between RM1 
buildings, which have flexible floor and roof 
diaphragms, and RM2 buildings, which have rigid 
floor and roof diaphragms.  


As with the exterior inspection, the interior 
process should be performed in a logical manner, 
either from the basement to the roof, or roof to 
basement.  The screener should look at each floor 
thoroughly.   


The RVS procedure does not require the 
removal of finish materials that are otherwise 
permanently affixed to the structure.  There are a 
number of places within a building where it is 
possible to see the exposed structure.  The 
following are some ways to determine the 
structure type. 
1. If the building has a basement that is not 


occupied, the first-floor framing may be 
exposed.  The framing will usually be 
representative of the floor framing throughout 
the building.   


2. If the structural system is a steel or concrete 
frame, the columns and beams will often be 
exposed in the basement.  The basement walls 
will likely be concrete, but this does not mean 
that they are concrete all the way to the roof. 


3. High and mid-rise structures usually have one 
or more levels of parking below the building.  
When fireproofed steel columns and girders 
are seen, the screener can be fairly certain that 
the structure is a steel building (S1, S2, or S4 
see Figure 3-11). 


4. If the columns and beams are constructed of 
concrete, the structure type is most likely a 
concrete moment-frame building (C1, see 
Figure 3-12).  However, this is not guaranteed 
as some buildings will use steel framing above 
the ground floor.  To ascertain the building 
type, the screener will need to look at the 
columns above the first floor. 


5. If there is no basement, the mechanical 
equipment rooms may show what the framing 
is for the floor above. 


Example of a Frame Building 


Example of a Bearing Wall Structure 
 


Figure 3-10  Frame and bearing wall structures 
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6. If suspended ceilings are used, one of the 
ceiling tiles can be lifted and simply pushed 
back.  In many cases, the floor framing will 
then be exposed.  Caution should be used in 
identifying the framing materials, because 
prior to about 1960, steel beams were encased 
in concrete to provide fireproofing.  If steel 
framing is seen with what appears to be 
concrete beams, most likely these are steel 
beams encased in concrete. 


7. If plastered ceilings are observed above 
suspended ceilings, the screener  will not be 
able to identify the framing materials; 


however, post-1960 buildings can be 
eliminated as a possibility because these 
buildings do not use plaster for ceilings. 


8. At the exterior walls, if the structural system is 
a frame system, there will be regularly spaced 
furred out places.  These are the building 
columns.  If the exterior walls between the 
columns are constructed of brick masonry and 
the thickness of the wall is 9 inches or more, 
the structure type is either steel frame with 
unreinforced masonry infill (S5) or concrete 
frame with unreinforced masonry infill (C3). 


9. Pre-1930 brick masonry buildings that are six 
stories or less in height and that have wood-
floor framing supported on masonry ledges in 
pockets formed in the wall are unreinforced 
masonry bearing-wall buildings (URM). 


3.7.4 Screening Buildings with More Than 
One Lateral-Force-Resisting System  


In some cases, the screener may observe buildings 
having more than one lateral-force-resisting 
system.  Examples might include a wood-frame 
building atop a precast concrete parking garage, or 
a building with reinforced concrete shear walls in 
one direction and a reinforced moment-resisting 
frame in the other.   


Buildings that incorporate more than one 
lateral-force-resisting system should be evaluated 
for all observed types of structural systems, and 
the lowest Final Structural Score, S, should 
govern. 


Figure 3-11 Interior view showing fire-
proofed columns and beams, 
which indicate a steel 
building (S1, S2, or S4). 


 Figure 3-12 Interior view showing concrete columns and girders, which indicate a concrete moment frame (C1). 
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3.8 Identifying Seismic Performance 


Attributes and Recording Score 
Modifiers  


This section discusses major factors that 
significantly impact structural performance during 
earthquakes, and the assignment of Score 
Modifiers related to each of these factors 
(attributes). The severity of the impact on 
structural performance varies with the type of 
lateral-force-resisting system; thus the assigned 
Score Modifiers depend on building type.  Score 
Modifiers associated with each performance 
attribute are indicated in the scoring matrix on the 
Data Collection Form (see Figure 3-13).  Score 
Modifiers for the building being screened are 


circled in the appropriate column (i.e., under the 
reference code for the identified lateral-force-
resisting system for that building). 


Following are descriptions of each 
performance attribute, along with guidance on 
how to recognize each from the street.  If a 
performance attribute does not apply to a given 
building type, the Score Modifier is indicated with 
“N/A”, which indicates “not applicable.” 


3.8.1 Mid-Rise Buildings 


If the building has 4 to 7 stories, it is considered a 
mid-rise building, and the score modifier 
associated with this attribute should be circled.  


3.8.2 High-Rise Buildings 


If the building has 8 or more stories, it is 
considered a high-rise building, and the score 
modifier associated with this attribute should be 
circled. 


3.8.3 Vertical Irregularity 


This performance attribute applies to all building 
types.  Examples of vertical irregularity include 
buildings with setbacks, hillside buildings, and 
buildings with soft stories (see illustrations of 
example vertical irregularities in Figure 3-14).   


If the building is irregularly shaped in 
elevation, or if some walls are not vertical, then 
apply the modifier (see example in Figure 3-15).    


If the building is on a steep hill so that over 
the up-slope dimension of the building the hill 
rises at least one story height, a problem may exist 
because the horizontal stiffness along the lower 
side may be different from the uphill side.  In 
addition, in the up-slope direction, the stiff short 
columns attract the seismic shear forces and may 
fail.  In this case the performance modifier is 
applicable.  See Figure 3-14 for an example. 


Score Modifier


Figure 3-13. Portion of Data Collection Form 
containing attributes that modify 
performance and associated score 
modifiers. 
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Figure 3-15    Example of setbacks (see Figure 3-14) and a soft first story. 


Setback


Soft Story


A soft story exists if the stiffness of one story 
is dramatically less than that of most of the others 
(see Figure 3-15).  Examples are shear walls or 
infill walls not continuous to the foundation.  Soft 
stories are difficult to verify without knowledge of 
how the building was designed and how the lateral 
forces are to be transferred from story to story.  In 
other words, there may be shear walls in the 
building that are not visible from the street.  
However, if there is doubt, it is best to be 
conservative and indicate the existence of a soft 
story by circling the vertical irregularity Score 
Modifier.  Use an asterisk and the comment 
section to explain the source of uncertainty. In 
many commercial buildings, the first story is soft 
due to large window openings for display 


purposes.  If one story is particularly tall or has 
windows on all sides, and if the stories above have 
fewer windows, then it is probably a soft story. 


A building may be adequate in one direction 
but be “soft” in the perpendicular direction.  For 
example, the front and back walls may be open but 
the side walls may be solid.  Another common 
example of soft story is “tuck under” parking 
commonly found in apartment buildings (see 
Figure 3-16).  Several past earthquakes in 
California have shown the vulnerability of this 
type of construction.  


Vertical irregularity is a difficult characteristic 
to define, and considerable judgment and 
experience are required for identification purposes. 


 


Hillside Soft Story Setbacks 
Figure 3-14     Elevation views showing vertical irregularities, with arrows indicating locations of particular concern.
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3.8.4 Plan Irregularity 


If a building has a vertical or plan irregularity, as 
described below, this modifier applies. Plan 
irregularity can affect all building types.  
Examples of plan  irregularity include buildings 
with re-entrant corners, where damage is likely to 
occur; buildings with good lateral-load resistance 
in one direction but not in the other; and buildings 
with major stiffness eccentricities in the lateral-
force-resisting system, which may cause twisting 
(torsion) around a vertical axis.   


Buildings with re-entrant corners include those 
with long wings that are E, L, T, U, or + shaped 
(see Figures 3-17 and 3-18).  See SEAOC (1996) 
for further discussion of this issue.) 


Plan irregularities causing torsion are 
especially prevalent among corner buildings, in 
which the two adjacent street sides of the building 
are largely windowed and open, whereas the other  
two sides are generally solid.  Wedge-shaped 
buildings, triangular in plan, on corners of streets 
not meeting at 90°, are similarly susceptible (see 
Figure 3-19). 


Although plan irregularity can occur in all 
building types, primary concern lies with wood, 
tilt-up, pre-cast frame, reinforced masonry and 
unreinforced masonry construction.  Damage at 
connections may significantly reduce the capacity 
of a vertical-load-carrying element, leading to 
partial or total collapse. 


3.8.5 Pre-Code 


This Score Modifier applies for buildings in high 
and moderate seismicity regions and is applicable 
if the building being screened was designed and 
constructed prior to the initial adoption and 
enforcement of seismic codes applicable for that 
building type (e.g., steel moment frame, S1).  The 
year(s) in which seismic codes were initially 
adopted and enforced for the various model 
building types should have been identified as part 


Figure 3-16    Example of soft story conditions, 
where parking requirements result 
in large weak openings. 


Figure 3-17 Plan views of various building configurations showing plan irregularities; arrows indicate possible 
areas of damage. 


 


L-Shaped T-Shaped U-Shaped 


Large Opening 
Weak Link Between Larger 


Building Plan Areas 







FEMA 154 3: Completing the Data Collection Form 41 


of the Data Collection Form review process during 
the pre-planning stage (as recommended in 
Section 2.4.2).  If this determination was not made 
during the planning stage, the default year is 1941, 
for all building types except PC1, in which case it 
is 1973.  Because of the method used to calculate 
the Basic Structural Hazard Scores, this modifier 
does not apply to buildings in the low seismicity 
region. 


3.8.6 Post-Benchmark 


This Score Modifier is applicable if the building 
being screened was designed and constructed after 
significantly improved seismic codes applicable 
for that building type (e.g., concrete moment 
frame, C1) were adopted and enforced by the local 
jurisdiction.  The year in which such 
improvements were adopted is termed the 
“benchmark” year.  Benchmark year(s) for the 
various model building types should have been 
identified as part of the Data Collection Form 
review process during the pre-planning stage (as 
recommended in Section 2.4.2).  Benchmark years 
for the various building types (designed in 
accordance with various model codes) are 
provided in Table 2-2. 


3.8.7 Soil Type C, D, or E 


Score Modifiers are provided for Soil Type C, 
Type D, and Type E.  The appropriate modifier 
should be circled if one of these soil types exists at 
the site (see Section 3.4 for additional discussion 
regarding the determination of soil type). If 
sufficient guidance or data are not available during 
the planning stage to classify the soil type as A 


through E, a soil type E should be assumed.  
However, for one- or two-story buildings with a 
roof height equal to or less than 25 feet, a class D 
soil type may be assumed if the actual site 
conditions are not known. 


There is no Score Modifier for Type F soil 
because buildings on soil type F cannot be 
screened effectively by the RVS procedure.  A 
geotechnical engineer is required to confirm the 
soil type F and an experienced professional 
engineer is required for building evaluation. 


3.9 Determining the Final Score 


The Final Structural Score, S, is determined for a 
given building by adding (or subtracting) the 
Score Modifiers for that building to the Basic 
Structural Hazard Score for the building.   The 
result is documented in the section of the form 
entitled Final Score (see Figure 3-20).  Based on 
this information, and the “cut-off” score selected 
during the pre-planning process (see Section 
2.4.3), the screener then decides if a detailed 
evaluation is required for the building and circles 
“YES” or “NO” in the lower right-hand box (see 
Figure 3-20).  Additional guidance on this issue is 
provided in Sections 4.1, and 4.2. 


When the screener is uncertain of the building 
type, an attempt should be made to eliminate all 
unlikely building types.  If the screener is still left 
with several choices, computation of the Final 
Structural Score S may be treated several ways: 
1. The screener may calculate S for all the 


remaining options and choose the lowest 


Figure 3-19 Example of a building, triangular in 
plan, subject to torsion. 


Figure 3-18 Example of a building, with a plan 
irregularity, with two wings meeting at 
right angles.   
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Figure 3-20 Location on Data Collection Form 
where the final score, comments, and 
an indication if the building needs 
detailed evaluation are documented. 


score.  This is a conservative approach, and 
has the disadvantage that it may be too 
conservative and the assigned score may 
indicate that the building presents a greater 
risk than it actually does.  This conservative 
approach will not pose problems in cases 
where all the possible remaining building 
types result in scores below the cut-off value.  
In all these cases the building has 
characteristics that justify further review 
anyway by a design professional experienced 
in seismic design. 


2. If the screener has little or no confidence 
about any choice for the structural system, the 
screener should write DNK below the word 
“Building Type” (see Figure 3-7), which 
indicates the screener does not know.  In this 
case there should be an automatic default to 
the need for a detailed review of the building 
by an experienced design professional. A more 


detailed field inspection would include 
entering the building, and examining the 
basement, roof, and all structural elements. 
Which of these two options the RVS authority 


wishes to adopt should be decided in the RVS 
planning phase (see Section 2.3). 


3.10 Photographing the Building 


At least one photograph of the building should be 
taken for identification purposes.  The screener is 
not limited to one photograph.  A photograph 
contains much more information, although perhaps 
less emphasized, than the elevation sketch.  Large 
buildings are difficult to photograph from the 
street and the camera lens introduces distortion for 
high-rise buildings.  If possible, the photograph 
should be taken from a sufficient distance to 
include the whole building, and such that adjacent 
faces are included. A wide angle or a zoom lens 
may be helpful. Strong sunlit facades should be 
avoided, as harsh contrasts between shadows and 
sunlit portions of the facade will be introduced.  
Lastly, if possible, the front of the building should 
not be obscured by trees, vehicles or other objects, 
as they obscure the lower (and often the most 
important) stories. 


3.11 Comments Section 


This last section of the form (see Figure 3-20) is 
for recording any comments the screener may 
wish to make regarding the building, occupancy, 
condition, quality of the data or unusual 
circumstances of any type.  For example, if not all 
significant details can be effectively photographed 
or drawn, the screener could describe additional 
important information in the comments area.  
Comments may be made on the strength of mortar 
used in a masonry wall, or building features that 
can be seen at or through window openings.  Other 
examples where comments are helpful are 
described throughout Chapter 3.
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Chapter 4 


Using the RVS Procedure Results 


The rapid visual screening procedure presented in 
this Handbook is meant to be the preliminary 
screening phase of a multi-phase procedure for 
identifying earthquake-hazardous buildings.  
Buildings identified by this procedure as 
potentially hazardous must be analyzed in more 
detail by an experienced seismic design 
professional.  Because rapid visual screening is 
designed to be performed from the street, with 
interior inspection not always possible, hazardous 
details will not always be visible, and seismically 
hazardous buildings may not be identified as such.  
Conversely, buildings identified as potentially 
hazardous may prove to be adequate. 


Since the original publication of FEMA 154 in 
1988, the RVS procedure has been widely used by 
local communities and government agencies.  A 
critical issue in the implementation of FEMA 154 
has been the interpretation of the Final Structural 
Score, S, and the selection of a “cut-off” score, 
below which a detailed seismic evaluation of the 
building by a design professional in seismic design 
is required.   


Following are discussions on:  (1) interpre-
tation and selection of the “cut-off” score; (2) prior 
uses of the FEMA 154 RVS procedure, including 
decisions regarding the “cut-off” score; and (3) 
other possible uses of the FEMA 154 RVS 
procedure, including resources needed for the 
various possible uses.  These discussions are 
intended to illuminate both the limitations and 
potential applications of the RVS procedure. 


4.1 Interpretation of RVS Score 


Having employed the RVS procedure and 
determined the building’s Final Structural Score, 
S, which is based on the Basic Structural Hazard 
Score and Score Modifiers associated with the 
various performance attributes, the RVS authority 
is naturally faced with the question of what these S 
scores mean.  Fundamentally, the final S score is 
an estimate of the probability (or chance) that the 
building will collapse if ground motions occur that 
equal or exceed the maximum considered 
earthquake (MCE) ground motions (the current 
FEMA 310 ground motion specification for 


detailed seismic evaluation of buildings).  These 
estimates of the score are based on limited 
observed and analytical data, and the probability 
of collapse is therefore approximate.  For example, 
a final score of S = 3 implies there is a chance of 1 
in 103, or 1 in 1000, that the building will collapse 
if such ground motions occur.  A final score of S = 
2 implies there is a chance of 1 in 102, or 1 in 100, 
that the building will collapse if such ground 
motions occur.  (Additional information about the 
basis for the RVS scoring system is provided in 
the second edition of the companion FEMA 155 
Report, Rapid Visual Screening of Buildings for 
Potential Seismic Hazards:  Supporting 
Documentation.)  An understanding and 
appreciation of the physical essence of the scoring 
system, as described above, will facilitate the 
interpretation of results from implementation of 
the RVS procedure. 


4.2 Selection of RVS “Cut-Off” Score  


One of the most difficult issues pertaining to rapid 
visual screening is answering the question, “What 
is an acceptable S?”  This is a question for the 
community that involves the costs of safety versus 
the benefits.  The costs of safety include:  
• the costs of reviewing and investigating in 


detail hundreds or thousands of buildings in 
order to identify some fraction of those that 
would actually sustain major damage in an 
earthquake; and 


• the costs associated with rehabilitating those 
buildings finally determined to be 
unacceptably weak.  


The most compelling benefit is the saving of lives 
and prevention of injuries due to reduced damage 
in those buildings that are rehabilitated. This 
reduced damage includes not only less material 
damage, but fewer major disruptions to daily lives 
and businesses.  The identification of hazardous 
buildings and the mitigation of their hazards are 
critical because there are thousands of existing 
buildings in all parts of the United States that may 
suffer severe damage or possible collapse in the 
event of strong ground shaking.  Such damage or 
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collapse can be accompanied by loss of life and 
serious injury.  In a great earthquake deaths could 
number in the thousands. 


Each community needs to engage in some 
consideration of these costs and benefits of 
seismic safety, and decide what value of S is an 
appropriate “cut-off’ for their situation. The final 
decision involves many non-technical factors, and 
is not straightforward. Perhaps the best 
quantification of the risk inherent in modern 
building codes was a study regarding design 
practice by the National Bureau of Standards 
(NBS, 1980), which observed: 


In selecting the target reliability it was 
decided, after carefully examining the 
resulting reliability indices for the many 
design situations, that a β0 =3 is a 
representative average value for many 
frequently used structural elements when they 
are subjected to gravity loading, while β0  
=2.5 and β0  = 1.75 are representative values 
for loads that include wind and earthquake, 
respectively3. 
In other words, present design practice is such 


that a value of S of about 3 is appropriate for day-
to-day loadings, and a value of about 2, or 
somewhat less, is appropriate for infrequent, but 
possible, earthquake loadings. 


More recently, recommendations for seismic 
design criteria for new steel moment-frame 
buildings (SAC, 2000) concluded that: 


…it is believed that…structures designed in 
accordance with [these recommendations] 
provide in excess of 90% confidence of being 
able to withstand [shaking that has a 2% 
probability of exceedance in 50 years] without 
global collapse…. 


This statement can be shown to be equivalent to 
the findings in the NBS (1980) study.  


Unless a community itself considers the cost 
and benefit aspects of seismic safety, an S value of 
about 2.0 is a reasonable preliminary value to use 
within the context of RVS to differentiate 
adequate buildings from those potentially 
inadequate and thus requiring detailed review. Use 
of a higher cut-off S value implies greater desired 
safety but increased community-wide costs for 
evaluations and rehabilitation; use of a lower value 
of S equates to increased seismic risk and lower 


                                                           
3 β0  as used in the National Bureau of Standards study 
is approximately equivalent to S as used herein. 


short-term community-wide costs for evaluations 
and rehabilitation (prior to an earthquake). 


Further guidance on cost and other societal 
implications of seismic rehabilitation of hazardous 
buildings is available in other publications of the 
FEMA report series on existing buildings (see 
FEMA-156 and FEMA-157, Typical Costs for 
Seismic Rehabilitation of Buildings, 2nd Edition, 
Volumes 1 and 2, and FEMA-255 and FEMA-256, 
Seismic Rehabilitation of Federal Buildings – A 
Benefit/Cost Model, Volumes 1 and 2 (VSP, 
1994). 


4.3 Prior Uses of the RVS Procedure 


During the decade following publication of the 
first edition of the FEMA 154 Handbook, the rapid 
visual screening procedure was used by private-
sector organizations and government agencies to 
evaluate more than 70,000 buildings nationwide 
(ATC, 2002).  As reported at the FEMA 154 Users 
Workshop in San Francisco in September 2000 
(see second edition of FEMA 155 report for 
additional information), these applications 
included surveys of (1) commercial buildings in 
Beverly Hills, California, (2) National Park 
Service facilities, (3) pubic buildings and 
designated shelters in southern Illinois; (4) U. S. 
Army facilities, (5) facilities of the U. S. 
Department of the Interior and (6) buildings in 
other local communities and for other government 
agencies.  The results from some of these efforts 
are described below. 


In its screening of 11,500 buildings using the 
FEMA 154 RVS procedure, the U. S. Army Corps 
of Engineers Civil Engineering Research 
Laboratory (CERL) used a cut-off score of 2.5, 
rather than 2.0 (S. Sweeney, oral communication, 
September 2000), with the specific intent of using 
a more conservative approach.  As a result of the 
FEMA 154 screening, approximately 5,000 
buildings had final S scores less than 2.5.  These 
buildings, along with a subset of buildings that had 
FEMA 154 scores higher than 2.5, but were of 
concern for other reasons, were further evaluated 
in detail using the FEMA 178 NEHRP Handbook 
for the Seismic Evaluation of Existing Buildings 
[BSSC, 1992]).  Results from the subsequent 
FEMA 178 evaluations indicated that some 
buildings that failed the FEMA 154 RVS 
procedure (that is, had scores less than 2.5) did not 
fail the FEMA 178 evaluations and that some that 
passed the FEMA 154 RVS procedure (with 
scores higher than 2.5) did not pass the FEMA 178 
evaluation (that is, were found to have inadequate 
seismic resistance). This finding emphasizes the 
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concern identified at the beginning of this chapter 
that the use of FEMA 154 may not identify 
potentially earthquake hazardous buildings as 
such, and that buildings identified as potentially 
hazardous may prove to be adequate. 


Other conclusions and recommendations 
pertaining to the use of the FEMA 154 RVS 
procedure that emanated from these applications 
included the following: 
• Involve design professionals in RVS 


implementation whenever possible to ensure 
that the lateral-force-resisting structural 
systems are correctly identified (such 
identification is particularly difficult in 
buildings that have been remodeled and added 
to over the years); 


• Conduct intensive training for screeners so 
that they fully understand how to implement 
the methodology, in all of its aspects; 


• Inspect both the exterior and, if at all possible, 
the interior of the building; 


• Review construction drawings as part of the 
screening process; 


• Review soils information prior to 
implementation of the methodology in the 
field; and 


• Interpret the results from FEMA 154 
screenings in a manner consistent with the 
level of resources available for the screening 
(for example, cut-off scores may be dictated 
by budget constraints). 


Most of these recommendations were incorporated 
in the updated RVS procedure described in this 
Handbook. 


4.4 Other Possible Uses of the RVS 
Procedure 


In addition to identifying potentially 
seismically hazardous buildings needing further 
evaluation, results from RVS surveys can also be 
used for other purposes, including:  (1) designing 
seismic hazard mitigation programs for a 
community (or agency); (2) ranking a 
community’s (or agency’s) seismic rehabilitation 
needs; (3) developing inventories of buildings for 
use in regional earthquake damage and loss impact 
assessments; (4) developing inventories of 
buildings for use in planning postearthquake 
building safety evaluation efforts; and (5) 
developing building-specific seismic vulnerability 
information for purposes such as insurance rating, 


decision making during building ownership 
transfers, and possible triggering of remodeling 
requirements during the permitting process.  


Following are descriptions of how RVS results 
could be used for several of these purposes. 
4.4.1 Using RVS Scores as a Basis for 


Hazardous Building Mitigation 
Programs 


Communities need to develop hazard mitigation 
plans to establish a solid foundation for the 
detailed seismic evaluation and rehabilitation of 
buildings.  In developing any hazardous buildings 
mitigation program, the cost effectiveness of the 
seismic evaluation and rehabilitation work must be 
determined.  The costs should be evaluated against 
the direct benefits of the seismic rehabilitation 
program (that is, reduced physical damage, 
reduced injuries and loss of life).  Additionally, 
secondary benefits to the community should be 
considered with the direct benefits.  These 
secondary benefits are difficult to quantify in 
dollars, but must be considered.  Secondary 
benefits are those that apply to the community as a 
whole.  Examples include: 
• reduced interruption to business; 
• reduced potential for secondary damage (for 


example, fires) that could impact otherwise 
undamaged structures; 


• reduced potential for traffic flow problems 
around areas of significant damage; and 


• other reduced economic impacts. 
The process of selecting buildings to be 


rehabilitated begins with the determination of the 
cut-off Structural Score, S, below which detailed 
building seismic evaluation is required (e.g., by 
use of the FEMA 310 procedures).  Such a 
determination allows estimates to be made on the 
costs of additional seismic evaluation and 
rehabilitation work.  From this the benefits are 
determined.  The most cost-effective solution will 
be the one where the least amount is spent in direct 
costs to gain the greatest direct and secondary 
benefits. 


After the RVS authority establishes the 
appropriate cut-off score and completes the 
screening process, it needs to determine the best 
way to notify building owners of the need for 
more review of buildings that score less than the 
cut-off (if the authority is not the owner of the 
buildings being screened).  At the same time the 
community needs to develop the appropriate 
standards (for example, adoption of FEMA 356, 
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Prestandard and Commentary on the Seismic 
Rehabilitation of Buildings [ASCE, 2000]) to 
accomplish the goal of the mitigation program.  
Ultimately, the mitigation program needs to 
address those buildings that represent the largest 
potential threat to life safety and the community.  
Timelines for compliance with the new standards 
and the mitigation program should be developed 
on a priority basis, such that the first priority 
actions relate to those buildings posing the most 
significant risk, after which those posing a lesser 
risk are addressed. 


4.4.2 Using RVS Data in Community 
Building Inventory Development 


RVS data can be used to establish building 
inventories that characterize a community’s 
seismic risk.  For example, RVS data could be 
used to improve the HAZUS (NIBS, 1999) 
characterization of the local inventory, which has a 
default level based on population, economic 
factors, and regional trends. Similarly, RVS could 
be incorporated directly into a community’s 
Geographic Information System (GIS), allowing 
the community to generate electronic and paper 
maps that reflect the building stock of the 
community.  Electronic color coding of the various 
types of buildings under the RVS authority, based 
on their ultimate vulnerability, allows the 
community to see at a glance where the vulnerable 
areas of the community are found. 


4.4.3 Using RVS Data to Plan Post-
earthquake Building-Safety-
Evaluation Efforts 


In a postearthquake environment one of the initial 
response priorities is to determine rapidly the 
safety of buildings for continued occupancy.  The 
procedure most often used is that represented in 
the ATC-20 Report, Procedures for 
Postearthquake Safety Evaluation of Buildings 
(ATC, 1989, 1995).  This procedure is similar in 
nature to that of the RVS procedure in that initial 
rapid evaluations are performed to find those 
buildings that are obviously unsafe (Red placard) 
and those that have no damage or damage that 
does not pose a threat to continued occupancy 
(Green placard).  All other buildings fall into a 
condition where occupancy will need to be 
restricted in some form (Yellow placard). 


The database developed following the 
completion of the RVS process in a given 
community will be valuable in setting the 
priorities of where safety evaluation will be 
performed first, after a damaging earthquake.  For 
example, a community could use HAZUS 
software, in combination with RVS-based 
inventory information, to determine areas where 
significant damage may exist for various 
earthquake scenarios.  Similarly, a community 
could use an existing GIS containing RVS 
inventory data and computer-generated maps of 
strong ground shaking, such as the ShakeMaps 
developed by the USGS (ATC, in progress), to 
estimate the location and distribution of damaged 
buildings. With such information, community 
officials would be able to determine those areas 
where building safety evaluations should be 
conducted.  


Later, the data collected during the 
postearthquake building safety evaluations could 
be added to the RVS authority’s RVS-based 
building inventory database.  Using GIS, maps can 
then be prepared showing the damage distribution 
within the community based on actual building 
damage.  Building locations could be 
electronically color-coded in accordance with the 
color of the safety-evaluation placard that is 
placed on the building:  Green, Yellow, or Red.   


4.4.4 Resources Needed for the Various 
Uses of the RVS Procedure 


For most applications of the RVS procedure, 
the resources needed to implement the process are 
similar, consisting principally of an RVS manager 
(the RVS authority), technical specialists to train 
screeners, a team of screeners, materials to be 
taken into the field (e.g., the Handbook and other 
items listed in Section 2.8), and building 
construction drawings.  Most applications are 
assisted by the development and maintenance of a 
computerized database for recordkeeping and the 
use of geographic information systems (GIS).  A 
matrix showing recommended resources for 
various FEMA 154 RVS applications is provided 
in Table 4-1. 







FEMA 154 4: Using the RVS Procedure Results 47 


Table 4-1 Matrix of Recommended Personnel and Material Resources for Various FEMA 154 RVS 
Applications* 


Resources 


 Application 
RVS 


Manager 
RVS 


Trainer Screeners 


Screening 
Equipment 


and 
Supplies 


Building 
Drawings 


Computerized 
Record 
Keeping 
System GIS 


1. Ranking 
seismic 
rehabilitation 
needs 


X X X X X X X 


2. Designing 
seismic hazard 
mitigation 
programs 


X X X X X X X 


3. Developing 
inventories for 
regional 
earthquake 
damage and 
loss studies 


X X X X X X X 


4. Planning 
postearthquake 
building safety 
evaluation 
efforts 


X X X X X X X 


5. Developing 
building 
specific 
vulnerability 
information 


X X X X X   


                                                           
 


*It is recommended that rapid visual screening projects be carried out under the oversight of a design professional 
with significant experience in seismic design. 
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Chapter 5 


Example Application  
of Rapid Visual Screening 


Presented in this chapter is an illustrative 
application of the rapid visual screening procedure 
in the hypothetical community of Anyplace USA.  
The RVS implementation process (as depicted in 
Figure 2-1) is described, from budget development 
to selection of the appropriate Data Collection 
Form, to the screening of individual buildings in 
the field.  Prior to implementation of the RVS 
procedure, the RVS authority (the Building and 
Planning Department of Anyplace) has reviewed 
the Handbook and established the purpose for the 
RVS. 


5.1 Step 1:  Budget and Cost 
Estimation 


 
 
 
 


The RVS authority has been instructed by the city 
council to conduct the RVS process to identify all 
buildings in the city, excluding detached single-
family and two-family dwellings, that are 
potentially earthquake hazardous and that should 
be further evaluated by a design professional 
experienced in seismic design (the principal 
purpose of the RVS procedure).  It is understood 
that, depending on the results of the RVS, the city 
council may adopt future ordinances that establish 
policy on when, how and by whom low-scoring 
buildings should be evaluated and on future 
seismic rehabilitation requirements.  It is also 
desired that the results from the RVS be 
incorporated in the geographic information system 
that the city recently installed to map and describe 
facilities throughout the city, including all 
buildings and utility systems within the city limits.   


The RVS authority has determined there are 
approximately 1,000 buildings in the city that are 
not detached single-family or two-family 
dwellings and that some of the buildings are at 
least 100 years old.  The RVS authority plans  
(1) to conduct a pre-field data collection and 
evaluation process to examine and assess 
information in its existing files and to document 
building location, size, use, and other information 


on the Data Collection Forms prior to field 
screening; (2) to review available building plans 
prior to field screening; (3) to inspect the interiors 
of buildings whenever possible; (4) to establish an 
electronic RVS record-keeping system that is 
compatible with its GIS; and (5) to train screeners 
prior to sending them into the field.  


Costs to conduct these activities have been 
estimated, assuming an average of $40 per hour 
(salary plus benefits) for personnel who perform 
data evaluation, screening, and record 
management.  Costs are in 2001 dollars.  It is 
assumed that three persons will carry out the pre-
field data collection and evaluation process, that 
four two-person teams of design professionals will 
conduct the review of building plans and the field 
screening, that two persons will file all screening 
data, and that the entire RVS process will take 
approximately six months.  Based on these rates 
and assumed times to conduct the various 
activities, the following RVS budget has been 
established: 
1. Pre-field data collection, evaluation, 


and processing (1,000 buildings ×  
0.4 hr/building × $40/hr) $16,000 


2. Training, including trainer time  
(24 hours), screener time (8 hours  
per screener), and materials 4,000 


3. Review of available building plans 
(500 plan sets × 0.75 hr/plan set  
 × $40/hr) 15,000 


4. Field screening (1,000 buildings 
× 0.75 hr/building × $40/hr) 30,000 


5. Record-keeping system  
development 5,000 


6. Electronic filing of Data Collection  
Forms, including verification of  
data input (1,000 forms ×  
0.75 hour/form × $40/hour) 30,000 


7. Subtotal $100,000 
8. Management (10% of item 7) 10,000 
9. Total $110,000 
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5.2 Step 2:  Pre-Field Planning 


 
 
 
 
 


During the pre-field planning process the RVS 
authority confirmed that the existing geographic 
information system was capable of being 
expanded to include RVS-related information and 
results.  In addition, the RVS authority decided 
that sufficient soil information was available from 
the State Geologist to develop an overlay for their 
GIS containing soils information for the entire 
city.  While not required as part of the RVS 
process, it was also determined that the city 
included an area that had isolated pockets of low 
liquefaction potential, and that there was no area 
with landslide potential.  Consequently the RVS 
authority concluded that GIS overlays for liquefac-
tion and landslide potential were not warranted.   


The RVS authority also verified that the 
existing GIS had reference tables containing 
address information for most of the properties in 
the city (developed earlier from the tax assessor’s 
files) and that these tables could be extracted and 
included in a new GIS-compatible electronic 
relational database containing the RVS results.  It 
was also determined that other building and 
planning department’s files contained reliable 
information on building name, use, size (height 
and area), structural system, and age for buildings 
built or remodeled within the last 30 years, and 
that Sanborn maps, which contain size, age, and 
other building attribute information (see Section 
2.6.3) were available (at the local library) for most 
of the downtown sector.   


Based on this information, the RVS authority 
confirmed its prior preliminary decision under 
Step 1 to develop an electronic RVS record 
keeping system (relational database) that could be 
imported into the existing GIS.  The RVS 
authority also decided to focus on the downtown 
sector of Anyplace during the initial phase of the 
RVS field work, and to expand to the outlying 
areas later. 


5.3 Step 3:  Selection and Review of 
the Data Collection Form 


 
 
 
 
 
 
To choose the correct Data Collection Form, the 
RVS authority elected to establish the seismicity 
for Anyplace USA by using Method 2 (see Section 
2.4.1), rather than by selecting the seismicity 
region from the maps in Appendix A.  Method 2, 
using the zip-code option, provides more precision 
than the Appendix A maps which use county 
boundaries.  Method 2 was executed by accessing 
the USGS seismic hazard web site 
(http://geohazards.cr.usgs.gov/eq/), selecting 
Hazard by Zip Code, entering the zip code, 91234, 
and obtaining spectral acceleration (SA) values for 
0.2 second and 1.0 second for ground motions 
having a 2% probability of being exceeded in 50 
years (see Figure 5-1).  The values of 2.10 g and 
0.88 g for 0.2 second and 1.0 second, respectively, 
were multiplied by 2/3 to obtain the reduced 
values of 1.40 g and 0.59 g, respectively, for 0.2  


 
The input zip-code is 91234. 
   ZIP CODE                        91234 
   LOCATION                        33.7754 Lat. -118.1860 Long. 
   DISTANCE TO NEAREST GRID POINT  3.0229 kms 
   NEAREST GRID POINT              33.8 Lat. -118.2 Long. 
   Probabilistic ground motion values, in %g, at the Nearest Grid  
   point are: 
               10%PE in 50 yr   5%PE in 50 yr   2%PE in 50 yr 
      PGA       51.809940        70.680931       96.476959 
   0.2 sec SA  118.997299       157.833496      210.003403 
   0.3 sec SA  114.200897       148.213104      194.634995 
   1.0 sec SA   42.566330        60.786320       88.084427 


Figure 5-1  Screen capture  of USGS web page showing SA values for 0.2 sec and 1.0 sec for ground 
motions having 2% probability of being exceeded in 50 years (values shown in boxes). 
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second and 1.0 second. These reduced values were 
compared to the criteria in Table 2-1 to determine 
that the reduced (using the 2/3 factor) USGS 
assigned motions met the “high seismicity” criteria 
for both short-period and long-period motions 
(that is, 1.40 g is greater than 0.5 g for the 0.2 
second [short-period] motions, and 0.59 g is 
greater than 0.2 g for the 1.0 second [long-period] 
motions). All other zip codes in Anyplace were 
similarly input to the USGS web site, and the 
results indicated high seismicity in all cases.  On 
this basis the RVS authority selected the Data 
Collection Form for high seismicity (Figure 5-2). 


Using the checklist of Table 2-3, the RVS 
authority reviewed the Data Collection Form to 
determine if the occupancy categories and 
occupancy loads were useful for their purposes 
and evaluated other parameters on the form, 
deciding that no changes were needed.  The RVS 
authority also conferred with the chief building 
official, the department’s plan checkers, and local 
design professionals to establish key seismic code 
adoption dates for the various building lateral-
load-resisting systems considered by the RVS and 
for anchorage of heavy cladding.  It was 
determined that Anyplace adopted seismic codes 
for W1, W2, S1, S5, C1, C3, RM1, and RM2 
building types in 1933, and that seismic codes 
were never adopted for URM buildings (after 1933 
they were no longer permitted to be built).  For S2, 
S3, S4 and PC2 buildings, it was assumed for 
purposes of the RVS procedure that seismic codes 
were adopted in 1941, using the default year 
recommended in Section 2.4.2.  For PC1 
buildings, it was assumed that seismic codes were 
first adopted in 1973 (per the guidance provided in 
Section 2.4.2).  It was also determined that 
seismically rehabilitated URM buildings should be 
treated as buildings designed in accordance with a 
seismic code (that is, treated as if they were 
designed in 1933 or thereafter). Because Anyplace 
has been consistently adopting the Uniform 
Building Code since the early 1960s, benchmark 
years for all building types, except URM, were 
taken from the “UBC” column in Table 2-2.  The 
year in which seismic anchorage requirements for 
heavy cladding was determined to be 1967.  These 
findings were indicated on the Quick Reference 
Guide (See Figure 5-3). 


 
5.4 Step 4:  Qualifications and 


Training for Screeners 


 
 
 
 
 
Anyplace USA selected RVS screeners from two 
sources:  the staff of the Department of Building 
and Planning, and junior-level engineers from 
local engineering offices, who were hired on a 
temporary consulting basis.  Training was carried 
out by one of the department’s most experienced 
plan checkers, who spent approximately 24 hours 
reading the FEMA 154 Handbook and preparing 
training materials.   


As recommended in this Handbook, the 
training was conducted in a classroom setting and 
consisted of:  (1) discussions of lateral-force-
resisting systems and how they behave when 
subjected to seismic loads; (2) how to use the Data 
Collection Form and the Quick Reference Guide; 
(3) a review of the Basic Structural Hazard Scores 
and Score Modifiers; (4) what to look for in the 
field; (5) how to account for uncertainty; and (6) 
an exercise in which screeners were shown interior 
and exterior photographs of buildings and asked to 
identify the lateral-load-resisting system and 
vertical and plan irregularities.  The training class 
also included focused group interaction sessions, 
principally in relation to the identification of 
structural systems and irregularities using exterior 
and interior photographs.  Screeners were also 
instructed on items to take into the field. 


5.5 Step 5:  Acquisition and Review 
of Pre-Field Data 


 
 
 
 
As described in the Pre-Field Planning process 
(Step 2 above), the RVS authority of Anyplace 
USA already had electronic GIS reference tables 
containing street addresses and parcel numbers for 
most of the buildings in the city.  These data 
(addresses and parcel numbers) were extracted 
from the electronic GIS system (see screen capture 
of GIS display showing parcel number and other 
available information for an example site, Figure  
5-4) and imported into a standard off-the-shelf 
electronic database as a table.  To facilitate later  
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Figure 5-2 High seismicity Data Collection Form selected for Anyplace, USA. 







FEMA 154 5: Example Application of Rapid Visual Screening 53 


 
  Figure 5-3  Quick Reference Guide for Anyplace USA showing entries for years in which seismic codes were first 


adopted and enforced and benchmark years. 
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Figure 5-4  Property information at example site in city’s geographic information system. 


use in the GIS, the street addresses were 
subdivided into the following fields:  the numeric 
part of the address; the street prefix (for example, 
“North”); the street name; and the street suffix (for 
example, “Drive”).  A zip code field was added, 
zip codes for each street address were obtained 
using zip code lists available from the US Postal 
Service, and these data were also added to the 
database. This process yielded 950 street 
addresses, with parcel number and zip code, 
andestablished the initial information in 
Anyplace’s electronic “Building RVS Database”. 


Permitting files, which contained data on 
buildings constructed or remodeled within the last 
30 years (including parcel number), were then 
reviewed to obtain information on building name 
(if available), use, building height (height in feet 
and number of stories), total floor area, age (year 
built), and structural system.  This process yielded 
information (from paper file folders) on 
approximately 500 buildings.  Fields were added 
to the Building RVS Database for each of these 
attributes and data were added to the appropriate 
records (searching on parcel number) in the 
database; in the case of structure type, the entry 
included an asterisk to denote uncertainty.  If an 
address was missing in the database, a new record 
containing that address and related data was 
added.  On average, 30 minutes per building were 
required to extract the correct information from 


the permitting files and insert it into the electronic 
database. 


The city’s librarian provided copies of 
available Sanborn maps, which were reviewed to 
identify information on number of stories, year 
built, building size (square footage), building use, 
and limited information on structural type for 
approximately 200 buildings built prior to 1960.  
These data were added to the appropriate record 
(searching on address) in the Building RVS 
Database; in the case of structure type, the entry 
included an asterisk to denote uncertainty.  If an 
address was missing in the database, a new record 
containing that address and related data was 
added.  For this effort, 45 minutes per building, on 
average, were required to extract the correct 
information from the Sanborn maps and insert it 
into the electronic database.During the pre-field 
data collection and review process the RVS 
authority also obtained an electronic file of soils 
data (characterized in terms of the soil types 
described in Section 2.6.6) from the State 
Geologist and created an overlay of this 
information in the city’s GIS system.  Points 
defined by the addresses in the GIS reference 
tables (including newly identified addresses added 
to the references tables as a result of the above-
cited efforts) were combined with the soils type 
overlay, and soil type was then assigned to each 
point (address) by a standard GIS operating 
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procedure.  The soils type information for each 
address was then transferred back to the Building 
RVS Database table into a new field for each 
building’s soil type.  


Based on the above efforts, Anyplace’s 
Building RVS Database was expanded to include 
approximately 1,000 records with address, parcel 
number, zip code, and soils information, and 
approximately 700 of these records also contained 
information on building name (if any), use, 
number of stories, total floor area, year built, and 
structure type.   


5.6 Step 6:  Review of Construction 
Documents 


 
 
 
 
Fortuitously, the city had retained microfilm 
copies of building construction documents 
submitted with each permit filing during the last 
30 years, and copies of these documents were 
available for 500 buildings (the same subset 
described in Step 5 above).  Teams consisting of 
one building department staff member and one 
consulting engineer reviewed these documents to 
verify, or identify, the lateral-force-resisting 
system for each building.  Any new or revised 
information on structure type derived as part of 
this process was then inserted in the Building RVS 
Database, in which case, previously existing 
information in this field, along with the associated 
asterisk denoting uncertainty, was removed. On 
average, this effort required approximately 30 
minutes per plan set, including database 
corrections. 


5.7 Step 7:  Field Screening of 
Buildings 


 
 
 
 
Immediately prior to field screening (that is, at the 
conclusion of Step 6 above), the RVS authority 
acquired an electronic template of the Data 
Collection Form from the web site of the Applied 
Technology Council (www.atcouncil.org) and 
used this template to create individual Data 
Collection Forms for each record in the Building 
RVS Database.  Each form contained unique 
information in the building identification portion 
of the form, with “Parcel Number” shown as 


“Other Identifiers” information (see Figure 5-2).  
In those instances where structure type 
information was included in the database, this 
information was also added as “Other Identifiers” 
information, with an asterisk if still uncertain.  Soil 
type information was indicated on each form by 
circling the appropriate letter (and brief 
description) in the “Soil Type” section of the form 
(see Figure 5-2). 


The Data Collection Forms, including blank 
forms for use with buildings not yet in the 
Building RVS Database, were distributed to the 
RVS screeners along with their RVS assignments 
(on a block-by-block basis).  Screeners were 
advised that some of the database information 
printed on the form (e.g., number of stories, 
structure type denoted with an *) would need to be 
verified in the field, that approximately 700 of the 
1,000 Data Collection Forms had substantially 
complete, but not necessarily verified, information 
in the location portion of the form, and that all 
1,000 forms had street, address, parcel number, zip 
code, and soil type information.   


Prior to field work, each screener was 
reminded to complete the Data Collection Form at 
each site before moving on to the next site, 
including adding his or her name as the screener 
and the screening date (in the building 
identification section of the form). 


Following are several examples illustrating 
rapid visual screening in the field and completion 
of the Data Collection Form.  Some examples use 
forms containing relatively complete building 
identification information, including structure 
type, obtained during the pre-field data acquisition 
and review process (Step 5); others use forms 
containing less complete building identification 
information; and still others use blank forms 
completely filled in at the site. 


Example 1:  3703 Roxbury Street 


Upon arriving at the site the screeners 
observed the building as a whole (Figure 5-5) and 
began the process of verifying the information in 
the building identification portion of the form 
(upper right corner), starting with the street 
address.  The building’s lateral-force-resisting 
system (S2, steel braced frame) was verified by 
looking at the building with binoculars (see Figure 
5-6).  The number of stories (10), use (office), and 
year built (1986) were also confirmed by 
inspection.  The base dimensions of the building 
were estimated by pacing off the distance along 
each face, assuming 3 feet per stride, resulting in 
the determination that it was 75 ft x 100 ft in plan.  
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On this basis, the listed square footage of 76,000 
square feet was verified as correct (see Figure  
5-7).  The screeners also added their names and 
the date of the field screening to the building 
identification portion of the form. 


A sketch of the plan and elevation views of the 
building were drawn in the “Sketch” portion of the 
form.   


The building use was circled  in the 
“Occupancy” portion, and from Section 3 of the 
Quick Reference Guide, the occupancy load was 
estimated at 75,000/150 = 500.  Hence, the 
occupancy range of 101-1000 was circled.  


No falling hazards were observed, as glass 
cladding is not considered as heavy cladding. 


The next step in the process was to circle the 
appropriate Basic Structural Hazard Score and the 
appropriate Score Modifiers.  Having verified the 
lateral-force-resisting system as S2, this code was 
circled along with the Basic Structural Score 
beneath it (see Figure 5-8).  Because the building 
is high rise (8 stories or more) this modifier was 
circled.  Noting that the soil is type D, as already 
determined during the pre-field data acquisition 
phase and indicated in the Soil Type portion of the 
form, the modifier for Soil Type D was circled.  
By adding the column of circled numbers, a Final 
Score of 3.2 was determined.  Because this score 
was greater than the cut-off score of 2.0, the 
building did not require a detailed evaluation by an 
experienced seismic design professional.  Lastly, 
an instant camera photo of the building was 
attached to the form. 


Figure 5-5  Exterior view of 3703 Roxbury Street.


Figure 5-6  Close-up view of 3703 Roxbury Street 
exterior showing perimeter braced steel
framing. 


Figure 5-7  Building identification portion of Data Collection Form for Example 1, 3703 Roxbury Street.
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    Figure 5-8  Completed Data Collection Form for Example 1, 3703 Roxbury Street. 
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Example 2:  3711 Roxbury Street 


Upon arrival at the site, the screeners observed the 
building as a whole (Figure 5-9).  Unlike Example 
1, there was little information in the building 
identification portion of the form (only street 
address, zip code, and parcel number were 
provided).  The screeners determined the number 
of stories to be 12 and the building use to be 
commercial and office.  They paced off the 
building plan dimensions to estimate the plan size 
to be 58 feet x 50 feet.  Based on this information, 
the total square footage was estimated to be 
34,800 square feet (12 x 50 x 58), and the number 
of stories, use, and square footage were written on 
the form.  Based on a review of information in 
Appendix D of this Handbook, the year of 
construction was estimated to be 1944 and this 
date was written on the form. 


A sketch of the plan and elevation views of the 
building were drawn in the “Sketch” portion of the 
form.   


The building use was circled  in the 
“Occupancy” portion, and from Section 3 of the 
Quick Reference Guide, the occupancy load was 
estimated at 34,800/135♦ = 258.  Hence, the 
occupancy range of 101-1000 was circled.  


The cornices at roof level were observed, and 
entered on the form. 


Noting that the estimated construction date 
was 1944 and that it was a 12-story building , a 
review of the material in Table D-6 (Appendix D), 
indicated that the likely options for building type 
were S1, S2, S5, C1, C2, or C3.  On more careful 
examination of the building exterior with the use 
of binoculars (see Figure 5-10), it was determined 
the building was type C3, and this alpha-numeric 
code, and accompanying Basic Structural Score, 
were circled on the Data Collection Form.   


Because the building was high-rise (more than 
7 stories), this modifier was circled, and because 
the four individual towers extending above the 
base represented a vertical irregularity, this 
modifier was circled.  Noting that the soil is type 
D, as already determined during the pre-field data 
acquisition phase and indicated in the Soil Type 
portion of the form, the modifier for Soil Type D 
was circled.   


By adding the column of circled numbers, a 
Final Score of 0.5 was determined.  Because this 
score was less than the cut-off score of 2.0, the 
building required a detailed evaluation by an 
experienced seismic design professional.  Lastly, 
                                                 
♦ The “135” value is the approximate average of the 
mid-range occupancy load for commercial buildings 
(125 sq. ft. per person) and the mid-range occupancy 
load for office buildings (150 sq. ft. per person). 


an instant camera photo of the building was 
attached to the Data Collection Form (a completed 
version of the form is provided in Figure 5-11). 


Figure 5-9  Exterior view of 3711 Roxbury. 


Figure 5-10  Close-up view of 3711 Roxbury 
Street building exterior showing 
infill frame construction. 
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    Figure 5-11  Completed Data Collection Form for Example 2, 3711 Roxbury Street.
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Example 3:  5020 Ebony Drive 


Example 3 was a high-rise residential building 
(Figure 5-12) in a new part of the city in which 
new development had begun within the last few 
years. The building was not included in the 
electronic Building RVS Database, and 
consequently there was not a partially prepared 
Data Collection Form for this building.  Based on 
visual inspection, the screeners determined that the 
building had 22 stories, including a tall-story 
penthouse, estimated that it was designed in 1996, 
and concluded that its use was both commercial 
(in the first story) and residential in the upper 
stories. The screeners paced off the building plan 
dimensions to estimate the plan size to be 
approximately 270 feet x 180 feet.  Based on this 
information and considering the symmetric but 
non-rectangular floor plan, the total square footage 
was estimated to be 712,800 square feet.  These 
data were written on the form, along with the 
names of the screeners and the date of the 
screening.  The screeners also drew a sketch of a 
portion of the plan view of the building in the 
space on the form allocated for a “Sketch”. 


The building use (commercial and residential) 
was circled in the “Occupancy” portion, and from 
Section 3 of the Quick Reference Guide, the 
occupancy load was estimated at 712,800/200 = 
3,564.  Based on this information, the occupancy 
range of 1000+ was circled.  


While the screeners reasonably could have 
assumed a type D soil, which was the condition at 
the adjacent site approximately ½ mile away, they 
concluded they had no basis for assigning a soil 
type.  Hence they followed the instructions in the 
Handbook (Section 3.4), which specifies that if 
there is no basis for assigning a soil type, soil type 
E should be assumed.  Accordingly, this soil type 
was circled on the form. 


Given the design date of 1996, the anchorage 
for the heavy cladding on the exterior of the 
building was assumed to have been designed to 
meet the anchorage requirements initially adopted 
in 1967 (per the information on the Quick 
Reference Guide).  No other falling hazards were 
observed.   


The window spacing in the upper stories and 
the column spacing at the first floor level indicated 
the building was either a steel moment-frame 
building, or a concrete moment-frame building.  
The screeners attempted to view the interior but 
were not provided with permission to do so.  They 
elected to indicate that the building was either an 
S1 or C1 type on the Data Collection Form and 


circled both types, along with their Basic 
Structural Scores.  In addition, the screeners 
circled the modifiers for high rise (8 stories or 
more) and post-benchmark year, given that the 
estimated design date (1996) occurred after the 
benchmark years for both S1 and C1 building 
types (per the information on the Quick Reference 
Guide).  They also circled the modifier for soil 
type E (in both the S1 and C1 columns).  


By adding the circled numbers in both the S1 
and C1 columns, Final Scores of 3.6 and 3.3 
respectively were determined for the two building 
types.  Because both scores were greater than the 
cut-off score of 2.0, a detailed evaluation of the 
building by an experienced seismic design 
professional was not required.  Before leaving the 
site, the screeners photographed the building and 
attached the photo to the Data Collection Form.  A 
completed version of the Data Collection Form is 
provided in Figure 5-13. 


Figure 5-12  Exterior view of 5020 Ebony Drive.
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Figure 5-13  Completed Data Collection Form for Example 3, 5020 Ebony Drive. 
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Figure 5-15  Building identification portion of Data Collection Form for Example 4, 1450 Addison Avenue.


Example 4:  1450 Addison Avenue 


The building at 1450 Addison Avenue (see Figure 
5-14) was a 1-story commercial building designed 
in 1990, per the information provided in the 
building identification portion of the Data 
Collection Form.  By inspection the screeners 
confirmed the address, number of stories, use 
(commercial), and year built (Figure 5-15). The 
screeners paced off the building plan dimensions 
to estimate the plan size (estimated to be 10,125 
square feet), confirming the square footage shown 
on the identification portion of the form.  The L-
shaped building was drawn on the form, along 
with the dimensions of the various legs. 


The building’s commercial use was circled in 
the “Occupancy” portion, and from Section 3 of 
the Quick Reference Guide, the occupancy load 
was estimated at 10,200/125 = 80.  Hence, the 


occupancy range of 11-100 was circled. No falling 
hazards were observed. 


The building type (W2) was circled on the 
form along with its Basic Structural Score.  
Because the building was L-shaped in plan the 
modifier for plan irregularity was circled.  Because 
soil type C had been circled in the Soil Type box 
(based on the information in the Building RVS 
Database) the modifier for soil type C was circled.   


By adding the column of circled numbers, a 
Final Score of 5.3 was determined.  Because this 
score was greater than the cut-off score of 2.0, the 
building did not require a detailed evaluation by an 
experienced seismic design professional.  Lastly, 
an instant camera photo of the building was 
attached to the Data Collection Form.  A 
completed version of the form is provided in 
Figure 5-16. 


Figure 5-14 Exterior view of 1450 Addison Avenue.
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Figure 5-16  Completed Data Collection Form for Example 4, 1450 Addison Avenue. 
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5.8 Step 8:  Transferring the RVS 
Field Data to the Electronic 
Building RVS Database 


 
 
 
 
 
The last step in the implementation of rapid visual 
screening for Anyplace USA was transferring the 
information on the RVS Data Collection Forms 
into the relational electronic Building RVS 
Database.  This required that all photos and 
sketches on the forms be scanned and numbered 
(for reference purposes), and that additional fields 
(and tables) be added to the database for those 
attributes not originally included in the database.   


For quality control purposes, data were 
entered separately into two different versions of 
the electronic database, except photographs and 


sketches, which were scanned only once.  A 
double-entry data verification process was then 
used, whereby the data from one database were 
compared to the same entries in the second 
database to identify those entries that were not 
exactly the same.  Non-identical entries were 
examined and corrected as necessary.  The entire 
process, including scanning of sketches and 
photographs, required approximately 45 minutes 
per Data Collection Form.   


After the electronic Building RVS Database 
was verified, it was imported into the city’s GIS, 
thereby providing Anyplace with a state-of-the-art 
capability to identify and plot building groups 
based on any set of criteria desired by the city’s 
policy makers.  Photographs and sketches of 
individual buildings could also be shown in the 
GIS simply by clicking on the dot or symbol used 
to represent each building and selecting the 
desired image. 
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Appendix A


Maps Showing
Seismicity Regions







66 A: Maps Showing Seismicity Regions FEMA 154


Figure A-1  Seismicity Regions of the Conterminous United States.
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Figure A-2 Seismicity Regions in California, Idaho, Nevada, Oregon, and Washington.
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Figure A-3 Seismicity Regions in Arizona, Montana, Utah, and Wyoming.
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Figure A-4 Seismicity Regions in Colorado, Kansas, New Mexico, Oklahoma,
and Texas.
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Figure A-5 Seismicity Regions in Iowa, Michigan, Minnesota, Nebraska, North Dakota, South Dakota, 
and Wisconsin.
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Figure A-6 Seismicity Regions in Illinois, Indiana, Kentucky, Missouri, and Ohio.
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Figure A-7 Seismicity Regions in Alabama, Arkansas, Louisiana,  Mississippi, 
and Tennessee.
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Figure A-8 Seismicity Regions in Connecticut, Maine, Massachusetts, 
New Hampshire, New York, Rhode Island, and Vermont.
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Figure A-9 Seismicity Regions in Delaware, Maryland, New Jersey, 
Pennsylvania, Virginia, and West Virginia.
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Figure A-10 Seismicity Regions in Florida, Georgia, North Carolina, and 
South Carolina.
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Figure A-11 Seismicity Regions in Alaska and Hawaii.
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Appendix B


Data Collection Forms and
Quick Reference Guide
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Appendix C


Review of Design and
Construction Drawings


Drawing styles vary among engineering offices, but 
the conventions used are very consistent.  The fol-
lowing are some of the common designations:
1. Around the perimeter of the building, the exterior 


walls will be shown as a double line, if the space 
between the lines is empty, this will usually be a 
wood stud wall.


2. Concrete walls will be shaded.
3. Masonry walls will be cross hatched.
4. Horizontal beams and girders will be shown with 


a solid line for steel and wood, and a double solid 
or dotted line for concrete.


● Steel framing will have a notation of shape, 
depth, and weight of the member.  The desig-
nations will include W, S, I, B and several 
others followed by the depth in inches, an 
“x,” and the weight in pounds per lineal foot.  
An example would be W8x10 (wide flange 
shape, 8” deep, 10 lbs/ft).


● Wood framing will have the width and depth 
of the member.  An example would be 4x10 
(4” wide and 10” deep).  Floor joists and roof 
rafters will be shown with the same call-out 
except not all members will be shown.  A 
few at each end of the area being framed will 
show and there will be an arrow showing the 
extent and the call-out of the size members.


● Concrete framing will have the width and 
depth.  Where steel and wood are shown as 


single line, concrete will be shown as a dou-
ble line.  An example of the call out would 
be 12x24 (12” wide and 24” deep).  Addi-
tionally, or in lieu of the number call-out, the 
member might be given a letter and number 
(B-1 or G-1) with a reference to a schedule 
for the size and reinforcing.  “B” stands for 
beam and “G” stands for girder.  Usually, 
beams are smaller than girders and span 
between girders while girders will be larger 
and frame between columns.


5. Columns will show on the floor plans as their 
shape with a shading designation where appro-
priate:
● Steel column will be shown as an “H” 


rotated to the correct orientation for the loca-
tion on the plan.


● Wood column will be an open square.
● Concrete column will be either a square or a 


circle depending on the column configura-
tion.  The square or circle will be 
shaded.


6. Steel moment frames will show the columns with 
a heavy line between the columns representing 
the beam or girder.  At each end of the beam or 
girder at the column will be a small triangle 
shaded.  This indicates that the connection 
between the beam or girder and the column is 
fully restrained.
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Appendix D


Exterior Screening for Seismic
System and Age


D.1 Introduction


A successful evaluation of a building is dependent on 
the screener’s ability to identify accurately the con-
struction materials, lateral-force-resisting system, 
age, and other attributes that would modify its earth-
quake performance (e.g., vertical or plan irregulari-
ties). This appendix includes discussions of 
inspection techniques that can be used while viewing 
from the street.


D.2 What to Look for and How to Find It


It may be difficult to identify positively the structural 
type from the street as building veneers often mask 
the structural skeleton. For example, a steel frame 
and a concrete frame may look similar from the out-
side. Features typical of a specific type of structure 
may give clues for successful identification. In some 
cases there may be more than one type of frame 
present in the structure. Should this be the case, the 
predominant frame type should be indicated on the 
form.


Following are attributes that should be consid-
ered when trying to determine a building lateral-
force-resisting system from the street:
1. Age: The approximate age of a building can indi-


cate the possible structure type, as well as indi-
cating the seismic design code used during the 
building design process. Age is difficult to deter-
mine visually, but an approximation, accurate 
within perhaps a decade, can be estimated by 
looking at the architectural style and detail treat-
ment of the building exterior, if the facade has 
not been renovated. If a building has been reno-
vated, the apparent age is misleading. See Sec-
tion D.3 for additional guidance.


2. Facade Pattern: The type of structure can some-
times be deduced by the openness of the facade, 
or the size and pattern of window openings. The 
facade material often can give hints to the struc-
ture beneath.  Newer facade materials likely indi-
cate that modern construction types were used in 
the design and may indicate that certain building 
types can be eliminated.


3. Height: The number of stories will indicate the 
possible type of construction. This is particularly 
useful for taller buildings, when combined with 
knowledge of local building practice. See Sec-
tion D.4 for additional guidance.


4. Original Use: The original use can, at times, give 
hints as to the structural type. The original use 
can be inferred from the building character, if the 
building has not been renovated. The present use 
may be different from the original use. This is 
especially true in neighborhoods that have 
changed in character. A typical example of this is 
where a city’s central business district has grown 
rapidly, and engulfed what were once industrial 
districts. The buildings’ use has changed and 
they are now either mixed office, commercial or 
residential (for office workers).


D.3 Identification of Building Age


The ability to identify the age of a building by con-
sidering its architectural style and construction mate-
rials requires an extensive knowledge of architectural 
history and past construction practice. It is beyond 
the scope of this Handbook to discuss the various 
styles and construction practices. Persons involved in 
or interested in buildings often have a general knowl-
edge of architectural history relevant to their region. 
Interested readers should refer to in-depth texts for 
more specific information.


Photographs, architectural character, and age of  
(1) residential, (2) commercial, and (3) mixed use 
and miscellaneous buildings, are illustrated in 
Tables D-1 through D-3, respectively.   Photographs 
of several example steel frame and concrete frame 
buildings under construction are provided in 
Figure D-1. The screener should study these photo-
graphs and characteristics closely to assist in differ-
entiating architectural styles and facade treatment of 
various periods. Facade renovation (see photos b and 
c in Figure D-1) can clearly alter the original appear-
ance. When estimating building age, the screener 
should look at the building from all sides as facade 
renovation often occurs only at the building front. A 
new building will seldom look like an old one. That 
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Table D-1 Photographs, Architectural Characteristics, and Age of Residential Buildings


Examples Characteristics


a. 1965-1980


c. 1965-1980


e. Pre-1933 URM (rehabilitated)


b. 1965-1980


d. 1960-1975 reinforced concrete 
shear wall


Low-Rise Buildings
(1-3 stories):


● Typically wood or 
masonry


● May have ground 
floor or basement 
parking, a soft story


● Older buildings typ-
ically have more 
architectural detail, 
ornamentation


● 1950s and later are 
more ‘modern’ − 
lacking ornamenta-
tion, typically with 
more horizontal 
lines


Common structural 
types: W2, RM1, RM2, 
URM


Mid-Rise (4-7 sto-
ries) and High-Rise 
Buildings (8 stories 
and higher):


● Typically, rein-
forced concrete 
(older, URM)


● May have commer-
cial ground floor, a 
soft story


● Older buildings typ-
ically have more 
cornices, architec-
tural detail, orna-
mentation


● 1950s and later are  
lacking ornamenta-
tion, typically with 
stronger vertical or 
horizontal lines


Common structural 
types: W2, RM1, RM2, 
URM
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Table D-2 Illustrations, Architectural Characteristics, and Age of Commercial Structures


Examples Characteristics


a. Pre-1930


c. 1920-1930


b. 1910-1920
(Steel frame with unreinforced masonry 


infill that has been seismically 
rehabilitated)


d. 1920-1930


e. 1890-1900


Pre-1950


● Building has flat roof with 
cornices, or several set-
backs.


● Ornate decorative work in 
concrete, terra cotta, cast 
stone or iron.


● Large bell tower or clock 
tower is common.


● Simple pattern of win-
dows on all sides.


● Floors are concrete slabs 
on steel or concrete 
beams.


● Exterior is stone, terra 
cotta or concrete.


Common Structure Types:
S2, S5, C2, C3
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f. 44 story, 1960s, L-shape on the left;
20 story, 1914, with setback on 


the right


h. 1940-1950


g. 1950-1975


i. 1950-1975


j. 1950-1975


1950-1975


● Flat roof, typically with no 
cornice.


● Building is square or rect-
angular full height, fewer 
setbacks.


● First story and top story 
can be taller than other 
stories.  In some cases the 
top story could be shorter 
than others.


● Exterior finishes metal or 
glass, pre-cast stone or 
concrete.


● Floors are concrete slab 
over steel or concrete 
beams.


Common Structure Types:
S1, S2, S4, C1, C2


Table D-2 Illustrations, Architectural Characteristics, and Age of Commercial Structures (Continued)


Examples Characteristics
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is, a building is usually at least as old as it looks. 
Even when designed to look old, telltale signs of 
modern techniques can usually be seen in the type of 
windows, fixtures, and material used.
D.4 Identification of Structural Type
The most common inspection that will be utilized 
with the RVS procedure will be the exterior or “side-
walk” or “streetside” survey. First, the evaluation 
should be as thorough as possible and performed in a 


logical manner. The street-facing front of the build-
ing is the starting point and the evaluation begins at 
the ground and progressively moves up the exterior 
wall to the roof or parapet line. For taller buildings, a 
pair of binoculars is useful. When a thorough inspec-
tion of the street-front elevation has been completed, 
the procedure is repeated on the next accessible wall. 
From the exterior, the screener should be able to 
determine the approximate age of the building, its 
original occupancy, and count the number of stories.  


k. Post-1975


m. Post-1975


l. Post-1975


n. Post-1975


Post-1975


● Flat roof, typically with no 
cornice.


● Building is square or rect-
angular for its full height, 
fewer setbacks.


● First story and top story 
can be taller than other 
stories.  (In some cases, 
though, the top story 
could be shorter than oth-
ers.)


● Exterior finishes: metal or 
glass, pre-cast stone or 
concrete, with little orna-
mentation


● Floors are concrete slabs 
over steel or concrete 
beams.


Common Structure Types:
S1, S2, S4, C1, C2


o. Post-1975


Table D-2 Illustrations, Architectural Characteristics, and Age of Commercial Structures (Continued)


Examples Characteristics
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Table D-3 Photographs, Architectural Characteristics, and Age of Miscellaneous Structures


Examples Characteristics


a. 1920-1930


c. 1990-2000


d. 1990-2000; airport terminal


b. 1920-1950


   e. 1920-1930; windows create 
coupled shear walls.


Mixed use (residential with a 
commercial first floor), places 
of assembly, theatres, triangular 
buildings, halls, parking struc-
tures:


● Long spans
● Tall first story (for commer-


cial use) − soft or weak story
● Atria or irregular floor-to-


floor layout


f. Pre-1930


g. 1950 − 1965 parking 
structure


     h. 1920-1930; theater and shops complex, reinforced concrete
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With this information, Tables D-4 through D-7 pro-
vide the most likely structural system type, based on 
original occupancy and number of stories.  (These 
tables are based on expert judgment and would bene-
fit from verification by design professionals and 


building regulatory personnel familiar with local 
design and construction practices.)    


In  addition to using information on occupancy 
and number of stories, as provided in Tables D-4 
through D-7, the following are some locations that 


a. Building above is a high-rise steel dual system − 
moment frame (heavy columns and beams on upper 
facade) with bracing around elevator core.  Fireproof-
ing is being applied to steel at mid-height (inside the 
shroud) and precast facade elements are being 
attached to frame in lower stories.


b. Reinforced concrete frame under renovation − dem-
olition of older facade units.


 c. New precast facade units being applied to rein-
forced concrete frame buildings.


Figure D-1 Photos showing basic construction, in steel-frame buildings and reinforced concrete-frame 
buildings.
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Table D-4 Most Likely Structural Types for Pre-1930 Buildings
Number of Stories


Original Occupancy 1-2 3 4-6 7-15 15-30 30+
  Residential W W S5 S5


URM URM C3 C3
URM


  Commercial W W S1 S1 S1
S4 S4 S2 S2 S2
S5 S5 S4 S4 S4
C1 C1 S5 S5 S5
C2 C2 C1 C1 C1
C3 C3 C2 C2 C2


URM URM C3 C3 C3
URM


  Industrial W W
S1 S1
S2 S2
S3 S5
S5 C1
C1 C2
C2 C3
C3 URM


URM
Note:  If it is not possible to identify immediately the structural type for a pre-1930 building, the original occupancy 


and number of stories will provide some guidance. The building will need further inspection for precise iden-
tification.


Table D-5 Most Likely Structural Types for 1930-1945 Buildings
Number of Stories


Original Occupancy 1-2 3 4-6 7-15 15-30 30+
  Residential W W S1 S1


URM URM S2 S2
S5 S5


URM


  Commercial W W S1 S1 S1 S2
S1 S1 S2 S2 S2 S5
S2 S2 S5 S5 S5
S5 S5 C1 C1 C1
C1 C1 C2 C2 C2
C2 C2 C3 C3 C3
C3 C3 RM1


RM1 RM1 RM2
RM2 RM2 URM
URM URM


 Industrial S3 S3 C1
S5 S5 C2
C1 C1 C3
C2 C2
C3 C3


RM1 RM1
RM2 RM2
URM URM


Note:  If it is not possible to identify immediately the structural type for a 1930-1945 building, the original occu-
pancy and number of stories will provide some guidance. The building will need further inspection for precise 
identification.
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Table D-6 Most Likely Structural Types for 1945-1960 Buildings
Number of Stories


Original Occupancy 1-2 3 4-6 7-15 15-30 30+
 Residential W W S1 S1 S1 S1


RM RM S2 S2 S2 S2
URM* URM* C1 C1 C1 C1


C2 C2 C2 C2
RM1,2
URM*


 Commercial W W S1 S1 S1 S1
S1 S1 S2 S2 S2 S2
S2 S2 C1 C1 C1 C1
C1 C1 C2 C2 C2 C2
C2 C2 RM1


RM1,2 RM1,2 RM2
URM* URM* URM*


 Industrial C1 S1 S1
C2 S2 S2


PC1 C1 C1
RM1 C2 C2
RM2 RM1,2 RM1,2


URM* URM* URM*
Notes: If it is not possible to identify immediately the structural type for a 1945-1960 building, the original occu-


pancy and number of stories will provide some guidance. The building will need further inspection for pre-
cise identification.
*By this period, URM was generally not permitted in California or other high-seismicity locations, so that 
only in the central or eastern U.S. would buildings of this age be URM.


Table D-7 Most Likely Structural Types for Post-1960 Buildings
Number of Stories


Original Occupancy 1-2 3 4-6 7-15 15-30 30+
 Residential W W W S1


S1 S1 S1 S2
S2 S2 S2 C1
C1 C1 C1 C2
C2 C2 C2 PC2


PC2 PC2 PC2 RM1
RM1,2 RM1,2 RM1,2 RM2


 Commercial W W W S1 S1 S1
S1 S1 S1 S2 S2 S2
S2 S2 S2 C1 C1 C1
C1 C1 C1 C2 C2 C2
C2 C2 C2 PC2 PC2


PC1 PC1 PC2 RM1
PC2 PC2 RM1 RM2


RM1,2 RM1,2 RM2


 Industrial S1 S1 S1 S1 C1
S2 S2 S2 S2 C2
S3 C1 C1 C1 PC2
C1 C2 C2 C2
C2 PC1 PC2 PC2


PC1 PC2 RM1
PC2 RM1 RM2


RM1,2 RM2
Note:  If it is not possible to identify immediately the structural type for a post-1960 building, the original occupancy 


and number of stories will provide some guidance. The building will need further inspection for precise iden-
tification.
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the screener can look, without performing destructive 
investigations, to gain insight into the structure type: 
1. In newer frame construction the columns are 


often exposed on the exterior in the first story.   If 
the columns are covered with a facade material,  
they are most likely steel columns, indicating a 
steel frame. If the frames are concrete, they are 
usually exposed and not covered with a facade. 
See Figures D-2 and D-3.


2. Some structures use a combination of shear walls 
in the transverse direction and frames in the lon-
gitudinal direction. This can be seen from the 
exterior as the shear walls usually extend through 
the exterior longitudinal wall and are exposed 
there. This is most common in hotels and other 
residential structures where balconies are 
included. See Figure D-4.


3. An inspection of doorways and window framing 
can determine wall thickness. When the thick-
ness exceeds approximately 12 inches, the wall is 
most likely unreinforced masonry (URM).        


4. If there are vertical joints in the wall, regularly 
spaced and extending to the full height, the wall 
is constructed of concrete, and if three or less sto-
ries in height, the structure type is most likely a 
tilt-up (PC1). See Figure D-5.


5. If the building is constructed of brick masonry 
without header courses (horizontal rows of visi-
ble brick ends), and the wall thickness is approx-


imately 8 inches, the structural type is most 
likely reinforced masonry (RM1 or RM2). See 
Figure D-6.


6. If the exterior wall shows large concrete block 
units (approximately 8 to 12 inches high and 12 
to 16 inches in length), either smooth or rough 
faced, the structure type may be reinforced con-
crete block masonry. See Figure D-7.


Because many buildings have been renovated, the 
screener should know where to look for clues to the 
original construction. Most renovations are done for 
commercial retail spaces, as businesses like to have 
an up-to-date image. Most exterior renovations are 
only to the front of the building or to walls that 
attract attention. Therefore, the original construction 


Figure D-2 Building with exterior columns covered 
with a facade material.


Figure D-3 Detail of the column facade of Figure D-2.


Figure D-4 Building with both shear walls (in the 
short direction) and frames (in the long 
direction).
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can often be seen at the sides, or the rear, where peo-
ple generally do not look. If the original material is 
covered in these areas, it is often just painted or 
lightly plastered. In this case, the pattern of the older 
material can often still be seen.


Clues helping identify the original material are 
apparent if one is looking for them. Two examples 
are included here:
● Figure D-8 shows a building with a 1970s pol-


ished stone and glass facade. The side of the 
building indicates that it is a pre-1930 URM 
bearing-wall structure. 


● Figure D-9 shows a building facade with typical 
1960s material. The side was painted. Showing 
through the paint, the horizontal board patterns in 
the poured-in-place concrete wall of pre-1940 
construction could still be seen.


D.5 Characteristics of Exposed Con-
struction Materials


Accurate identification of the structural type often 
depends on the ability to recognize the exposed con-
struction material. The screener should be familiar 


Figure D-5 Regular, full-height joints in a building’s 
wall indicate a concrete tilt-up.


Figure D-6 Reinforced masonry wall showing no 
course of header bricks (a row of visible 
brick ends).


Figure D-7 Reinforced masonry building with 
exterior wall of concrete masonry units, or 
concrete blocks.


Figure D-8 A 1970s renovated facade hides a URM 
bearing-wall structure.
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with how different materials look on existing build-
ings as well as how they have been installed. Brief 
descriptions of some common materials are included 
here:
● Unreinforced Masonry—Unreinforced masonry 


walls, when they are not veneers, are typically 
several wythes thick (a wythe is a term denoting 
the width of one brick). Therefore, header bricks 
will be apparent in the exposed surface. Headers 
are bricks laid with the butt end on the exterior 
face, and function to tie wythes of bricks 
together. Header courses typically occur every 
six or seven courses. (See Figures D-10 and 
D-11.) Sometimes, URM infill walls will not 
have header bricks, and the wythes of brick are 
held together only by mortar. Needless to say, 
URM will look old, and most of the time show 
wear and weathering. URM may also have a soft 
sand-lime mortar which may be detected by 
scratching with a knife, unless the masonry has 
been repointed.


● Reinforced Masonry—Most reinforced brick 
walls are constructed using the hollow grout 
method. Two wythes of bricks are laid with a 
hollow space in between. This space contains the 
reinforcement steel and is grouted afterward (see 
Figure D-12). This method of construction usu-
ally does not include header bricks in the wall 
surface. 


● Masonry Veneer—Masonry veneers can be of 
several types, including prefabricated panels, 
thin brick texture tiles, and a single wythe of 
brick applied onto the structural backing. 
Figures D-13 shows brick veneer panels. Note 
the discontinuity of the brick pattern interrupted 
by the vertica1 gaps. This indicates that the sur-
face is probably a veneer panel. The scupper 
opening at the top of the wall, probably to let the 
rainwater on the roof to drain, also indicates that 
this is a thin veneer rather than a solid masonry     


Figure D-9 A concrete shear-wall structure with a 
1960s renovated facade.


Figure D-10 URM wall showing header courses 
(identified by arrows) and two washer 
plates indicating wall anchors.


Figure D-11 Drawing of two types of masonry pattern showing header bricks (shown with stipples).
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wall. Good places to look for the evidence of 
veneer tile are at door or window openings where 
the edge of the tile will usually show.  


● Hollow Clay Tile—The exposed area of a hollow 
clay tile masonry unit is approximately 6 inches 
by 10 inches and often has strip indentations run-
ning the length of the tile. They are fragile, unre-
inforced, and without structural value, and 
usually are used for non-load-bearing walls. 


Figure D-14 shows a typical wall panel which 
has been punctured.


● False Masonry—Masonry pattern sidings can be 
made from sheet metal, plastic, or asphalt mate-
rial (see Figures D-15 and D-16). These sidings 
come in sheets and are attached to a structural 
backing, usually a wood frame. These sidings 
can be detected by looking at the edges and by 
their sound when tapped.


● Cast-in-Place Concrete—Cast-in-place concrete,  
before the 1940s, will likely show horizontal pat-
terns from the wooden formwork. The formwork 
was constructed with wood planks, and therefore 
the concrete also will often show the wood grain 
pattern. Since the plank edges were not smooth, 


Figure D-12 Diagram of common reinforced masonry 
construction.  Bricks are left out of the 
bottom course at intervals to create 
cleanout holes, then inserted before 
grouting.


Figure D-13 Brick veneer panels.


Figure D-14 Hollow clay tile wall with punctured tile.


Figure D-15 Sheet metal siding with masonry pattern.
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the surface will have horizontal lines approxi-
mately 4, 6, 8, 10, or 12 inches apart (see 
Figure D-17). Newer cast-in-place concrete 
comes in various finishes. The most economic 
finish is that in which the concrete is cast against 
plywood formwork, which will reflect the wood 
grain appearance of plywood, or against metal or 
plastic-covered wood forms, which normally do 
not show a distinctive pattern. 


Figure D-16 Asphalt siding with brick pattern.


Figure D-17 Pre-1940 cast-in-place concrete with 
formwork pattern.
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Appendix E


Characteristics and Earthquake
Performance of RVS Building Types


E.1 Introduction


For the purpose of the RVS, building structural fram-
ing types have been categorized into fifteen types 
listed in Section 3.7.1 and shown in Table 3-1. This 
appendix provides additional information about each 
of these structural types, including detailed descrip-
tions of their characteristics, common types of earth-
quake damage, and common seismic rehabilitation 
techniques.


E.2 Wood Frame (W1, W2)


E.2.1 Characteristics


Wood frame structures are usually detached residen-
tial dwellings, small apartments, commercial build-
ings or one-story industrial structures. They are 
rarely more than three stories tall, although older 
buildings may be as high as six stories, in rare 
instances. (See Figures E-1 and E-2)


Wood stud walls are typically constructed of 2-
inch by 4-inch wood members vertically set about 16 
inches apart. (See Figures E-3 and E-4). These walls 
are braced by plywood or equivalent material, or by 
diagonals made of wood or steel. Many detached sin-
gle family and low-rise multiple family residences in 
the United States are of stud wall wood frame con-
struction.


Post and beam construction, which consists of 
larger rectangular (6 inch by 6 inch and larger) or 
sometimes round wood columns framed together 
with large wood beams or trusses, is not common and 
is found mostly in older buildings. These buildings 
usually are not residential, but are larger buildings 
such as warehouses, churches and theaters.


Timber pole buildings (Figures E-5 and E-6) are 
a less common form of construction found mostly in 
suburban and rural areas. Generally adequate seismi-
cally when first built, they are more often subject to 
wood deterioration due to the exposure of the col-
umns, particularly near the ground surface. Together 
with an often-found “soft story” in this building type, 
this deterioration may contribute to unsatisfactory 
seismic performance.


In the western United States, it can be assumed 
that all single detached residential houses (i.e., 
houses with rear and sides separate from adjacent 
structures) are wood stud frame structures unless 
visual or supplemental information indicates other-
wise (in the Southwestern U.S., for example, some 
residential homes are constructed of adobe, rammed 
earth, and other non-wood materials). Many houses 
that appear to have brick exterior facades are actually 
wood frame with nonstructural brick veneer or brick-
patterned synthetic siding.


In the central and eastern United States, brick 
walls are usually not veneer. For these houses the 


Figure E-1 Single family residence (an example of 
the W1 identifier, light wood-frame 
residential and commercial buildings less 
than 5000 square feet).


Figure E-2 Larger wood-framed structure, typically 
with room-width spans (W2, light, wood-
frame buildings greater than 5000 square 
feet).
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brick-work must be examined closely to verify that it 
is real brick. Second, the thickness of the exterior 
wall is estimated by looking at a window or door 
opening. If the wall is more than 9 inches from the 
interior finish to exterior surface, then it may be a 
brick wall. Third, if header bricks exist in the brick 
pattern, then it may be a brick wall. If these features 
all point to a brick wall, the house can be assumed to 
be a masonry building, and not a wood frame.


In wetter, humid climates it is common to find 
homes raised four feet or more above the outside 
grade with this space totally exposed (no foundation 
walls). This allows air flow under the house, to mini-


mize decay and rot problems associated with high 
humidity and enclosed spaces. These houses are sup-
ported on wood post and small precast concrete pads 
or piers. A common name for this construction is 
post and pier construction.


E.2.2 Typical Earthquake Damage


Stud wall buildings have performed well in past 
earthquakes due to inherent qualities of the structural 
system and because they are lightweight and low-
rise. Cracks in any plaster or stucco may appear, but 
these seldom degrade the strength of the building and 
are classified as nonstructural damage. In fact, this 


Figure E-3 Drawing of wood stud frame construction.
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type of damage helps dissipate the earthquake-
induced energy of the shaking house. The most com-
mon type of structural damage in older buildings 
results from a lack of adequate connection between 
the house and the foundation. Houses can slide off 
their foundations if they are not properly bolted to 
the foundations. This movement (see Figure E-7) 
results in major damage to the building as well as to 
plumbing and electrical connections. Overturning of 


the entire structure is usually not a problem because 
of the low-rise geometry. In many municipalities, 
modern codes require wood structures to be ade-
quately bolted to their foundations. However, the 
year that this practice was adopted will differ from 
community to community and should be checked.


Many of the older wood stud frame buildings 
have no foundations or have weak foundations of 
unreinforced masonry or poorly reinforced concrete. 
These foundations have poor shear resistance to hori-
zontal seismic forces and can fail.


Another problem in older buildings is the stabil-
ity of cripple walls. Cripple walls are short stud walls 
between the foundation and the first floor level. 
Often these have no bracing neither in-plane nor out-
of-plane and thus may collapse when subjected to 
horizontal earthquake loading. If the cripple walls 
collapse, the house will sustain considerable damage 
and may collapse. In some older homes, plywood 
sheathing nailed to the cripple studs may have been 
used to rehabilitate the cripple walls. However, if the 
sheathing is not nailed adequately to the studs and 


Figure E-4 Stud wall, wood-framed house.


Figure E-5 Drawing of timber pole framed house.


Figure E-6 Timber pole framed house.


Figure E-7 House off its foundation, 1983 Coalinga 
earthquake.
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foundation sill plate, the cripple walls will still col-
lapse (see Figure E-8).


Homes with post and pier perimeter foundations, 
which are constructed to provide adequate air flow 
under the structure to minimize the potential for 
decay, have little resistance to earthquake forces. 
When these buildings are subjected to strong earth-
quake ground motions, the posts may rotate or slip of 
the piers and the home will settle to the ground. As 
with collapsed cripple walls, this can be very expen-
sive damage to repair and will result in the home 
building “red-tagged” per the ATC-20 post-earth-
quake safety evaluation procedures (ATC, 1989, 
1995). See Figure E-9.


Garages often have a large door opening in the 
front wall with little or no bracing in the remainder of 
the wall. This wall has almost no resistance to lateral 
forces, which is a problem if a heavy load such as a 
second story is built on top of the garage. Homes 


built over garages have sustained damage in past 
earthquakes, with many collapses. Therefore the 
house-over-garage configuration, which is found 
commonly in low-rise apartment complexes and 
some newer suburban detached dwellings, should be 
examined more carefully and perhaps rehabilitated.


Unreinforced masonry chimneys present a life-
safety problem. They are often inadequately tied to 
the house, and therefore fall when strongly shaken. 
On the other hand, chimneys of reinforced masonry 
generally perform well.


Some wood-frame structures, especially older 
buildings in the eastern United States, have masonry 
veneers that may represent another hazard. The 
veneer usually consists of one wythe of brick (a 
wythe is a term denoting the width of one brick) 
attached to the stud wall. In older buildings, the 
veneer is either insufficiently attached or has poor 
quality mortar, which often results in peeling of the 
veneer during moderate and large earthquakes.


Post and beam buildings (not buildings with post 
and pier foundations) tend to perform well in earth-
quakes, if adequately braced. However, walls often 
do not have sufficient bracing to resist horizontal 
motion and thus they may deform excessively.


E.2.3 Common Rehabilitation Techniques


In recent years, especially as a result of the 
Northridge earthquake, emphasis has been placed on 
addressing the common problems associated with 
light-wood framing. This work has concentrated 
mainly in the western United States with single-fam-
ily residences.


The rehabilitation techniques focus on houses 
with continuous perimeter foundations and cripple 
walls. The rehabilitation work consists of bolting the 
house to the foundation and providing plywood or 
other wood sheathing materials to the cripple walls to 
strengthen them (see Figure E-10). This is the most 
cost-effective rehabilitation work that can be done on 
a single-family residence.


Little work has been done in rehabilitating tim-
ber pole buildings or post and pier construction. In 
timber pole buildings rehabilitation techniques are 
focused on providing resistance to lateral forces by 
bracing (applying sheathing) to interior walls, creat-
ing a continuous load path to the ground. For homes 
with post and pier perimeter foundations, the work 
has focused on providing partial foundations and 
bracing to carry the earthquake loads. 


Figure E-8 Failed cripple stud wall, 1992 Big Bear 
earthquake.


Figure E-9 Failure of post and pier foundation, 
Humboldt County.
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E.3 Steel Frames (S1, S2)


E.3.1 Characteristics


Steel frame buildings generally may be classified as 
either moment-resisting frames or braced frames, 


based on their lateral-force-resisting systems. 
Moment-resisting frames resist lateral loads and 
deformations by the bending stiffness of the beams 
and columns (there is no diagonal bracing). In con-
centric braced frames the diagonal braces are con-
nected, at each end, to the joints where beams and 
columns meet. The lateral forces or loads are resisted 
by the tensile and compressive strength of the brac-
ing.  In eccentric braced frames, the bracing is 
slightly offset from the main beam-to-column con-
nections, and the short section of beam is expected to 
deform significantly in bending under major seismic 
forces, thereby dissipating a considerable portion of 
the energy of the vibrating building.   Each type of 
steel frame is discussed below.


Moment-Resisting Steel Frame
Typical steel moment-resisting frame structures usu-
ally have similar bay widths in both the transverse 
and longitudinal direction, around 20-30 ft 
(Figure E-11). The load-bearing frame consists of 
beams and columns distributed throughout the build-
ing. The floor diaphragms are usually concrete, 


Figure E-10 Seismic strengthening of a cripple wall, 
with plywood sheathing.


Figure E-11 Drawing of steel moment-resisting frame building.
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sometimes over steel decking. Moment-resisting 
frame structures built since 1950 often incorporate 
prefabricated panels hung onto the structural frame 
as the exterior finish. These panels may be precast 
concrete, stone or masonry veneer, metal, glass or 
plastic. 


This structural type is used for commercial, insti-
tutional and other public buildings. It is seldom used 
for low-rise residential buildings.


Steel frame structures built before 1945 are usu-
ally clad or infilled with unreinforced masonry such 
as bricks, hollow clay tiles and terra cotta tiles and 
therefore should be classified as S5 structures (see 
Section E.6 for a detailed discussion). Other frame 
buildings of this period are encased in concrete. 
Wood or concrete floor diaphragms are common for 
these older buildings.


Braced Steel Frame 
Braced steel frame structures (Figures E-12 and 
E-13) have been built since the late 1800s with simi-
lar usage and exterior finish as the steel moment-
frame buildings. Braced frames are sometimes used 
for long and narrow buildings because of their stiff-
ness. Although these buildings are braced with diag-
onal members, the bracing members usually cannot 
be detected from the building exterior.  


From the building exterior, it is usually difficult 
to tell the difference between steel moment frames, 
braced frames, and frames with shear walls. In most 
modern buildings, the bracing or shear walls are 
located in the interior or covered by cladding mate-
rial. Figure E-14 shows heavy diagonal bracing for a 
high rise building, located at the side walls, which 


will be subsequently covered by finish materials and 
will not be apparent. In fact, it is difficult to differen-
tiate steel frame structures and concrete frame struc-
tures from the exterior. Most of the time, the 
structural members are clad in finish material. In 
older buildings, steel members can also be encased in 
concrete. There are no positive ways of distinguish-
ing these various frame types except in the two cases 
listed below:
1. If a building can be determined to be a braced 


frame, it is probably a steel structure.


Figure E-12 Braced frame configurations.


Figure E-13 Braced steel frame, with chevron and 
diagonal braces. The braces and steel 
frames are usually covered by finish 
material after the steel is erected.


Figure E-14 Chevron bracing in steel building under 
construction. 
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2. If exposed steel beams and columns can be seen, 
then the steel frame structure is apparent. (Espe-
cially in older structures, a structural frame 
which appears to be concrete may actually be a 
steel frame encased in concrete.)


E.3.2 Typical Earthquake Damage


Steel frame buildings tend to be generally satisfac-
tory in their earthquake resistance, because of their 
strength, flexibility and lightness. Collapse in earth-
quakes has been very rare, although steel frame 
buildings did collapse, for example, in the 1985 Mex-
ico City earthquake. In the United States, these build-
ings have performed well, and probably will not 
collapse unless subjected to sufficiently severe 
ground shaking. The 1994 Northridge and 1995 
Kobe earthquakes showed that steel frame buildings 
(in particular S1 moment-frame) were vulnerable to 
severe earthquake damage. Though none of the dam-
aged buildings collapsed, they were rendered unsafe 
until repaired. The damage took the form of broken 
welded connections between the beams and columns. 
Cracks in the welds began inside the welds where the 
beam flanges were welded to the column flanges. 
These cracks, in some cases, broke the welds or prop-
agated into the column flange, “tearing” the flange. 
The damage was found in those buildings that experi-
enced ground accelerations of approximately 20% of 
gravity (20%g) or greater. Since 1994 Northridge, 
many cities that experienced large earthquakes in the 
recent past have instituted an inspection program to 
determine if any steel frames were damaged. Since 
steel frames are usually covered with a finish mate-
rial, it is difficult to find damage to the joints. The 
process requires removal of the finishes and removal 
of fireproofing just to see the joint.


Possible damage includes the following.
1. Nonstructural damage resulting from excessive 


deflections in frame structures can occur to ele-
ments such as interior partitions, equipment, and 
exterior cladding. Damage to nonstructural ele-
ments was the reason for the discovery of dam-
age to moment frames as a result of the 1994 
Northridge earthquake. 


2. Cladding and exterior finish material can fall if 
insufficiently or incorrectly connected.


3. Plastic deformation of structural members can 
cause permanent displacements.


4. Pounding with adjacent structures can occur.


E.3.3 Common Rehabilitation Techniques


As a result of the 1994 Northridge earthquake many 
steel frame buildings, primarily steel moment frames, 
have been rehabilitated to address the problems dis-
covered. The process is essentially to redo the con-
nections, ensuring that cracks do not occur in the 
welds. There is careful inspection of the welding pro-
cess and the electrodes during construction. Where 
possible, existing full penetration welds of the beams 
to the columns is changed so more fillet welding is 


used. This means that less heat is used in the welding 
process and consequently there is less potential for 
damage. Other methods include reducing welding to 
an absolute minimum by developing bolted connec-
tions or ensuring that the connection plates will yield 
(stretch permanently) before the welds will break. 
One other possibility for rehabilitating moment 
frames is to convert them to braced frames. 


The kind of damage discovered was not limited 
to moment frames, although they were the most 
affected. Some braced frames were found to have 
damage to the brace connections, especially at lower 
levels. 


Structural types other than steel frames are some-
times rehabilitated using steel frames, as shown for 
the concrete structure in Figure E-15. Probably the 
most common use of steel frames for rehabilitation is 
in unreinforced masonry bearing-wall buildings 
(URM). Steel frames are typically used at the store-
front windows as there is no available horizontal 
resistance provided by the windows in their plane. 
Frames can be used throughout the first floor perime-
ter when the floor area needs to be open, as in a res-
taurant. See Figure E-16.


Figure E-15 Rehabilitation of a concrete parking 
structure using exterior X-braced steel 
frames.
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When a building is encountered with this type of 
rehabilitation scheme, the building should be consid-
ered a frame type building S1 or S2. 


E.4 Light Metal (S3)


E.4.1 Characteristics


Most light metal buildings existing today were built 
after 1950 (Figure E-17).They are used for agricul-
tural structures, industrial factories, and warehouses. 
They are typically one story in height, sometimes 
without interior columns, and often enclose a large 
floor area. Construction is typically of steel frames 
spanning the short dimension of the building, resist-
ing lateral forces as moment frames. Forces in the 
long direction are usually resisted by diagonal steel 
rod bracing. These buildings are usually clad with 
lightweight metal or asbestos-reinforced concrete 
siding, often corrugated.


To identify this construction type, the screener 
should look for the following characteristics: Figure E-16 Use of a braced frame to rehabilitate an 


unreinforced masonry building.


Figure E-17 Drawing of light metal construction.
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1. Light metal buildings are typically characterized 
by industrial corrugated sheet metal or asbestos-
reinforced cement siding. The term, “metal 
building panels” should not be confused with 
“corrugated sheet metal siding.” The former are 
prefabricated cladding units usually used for 
large office buildings. Corrugated sheet metal 
siding is thin sheet material usually fastened to 
purlins, which in turn span between columns. If 
this sheet cladding is present, the screener should 
examine closely the fasteners used. If the heads 
of sheet metal screws can be seen in horizontal 
rows, the building is most likely a light metal 
structure (Figure E-18).


2. Because the typical structural system consists of 
moment frames in the transverse direction and 
frames braced with diagonal steel rods in the lon-
gitudinal direction, light metal buildings often 
have low-pitched roofs without parapets or over-
hangs (Figure E-19). Most of these buildings are 
prefabricated, so the buildings tend to be rectan-
gular in plan, without many corners. 


3. These buildings generally have only a few win-
dows, as it is difficult to detail a window in the 
sheet metal system.


4. The screener should look for signs of a metal 
building, and should knock on the siding to see if 
it sounds hollow. Door openings should be 
inspected for exposed steel members. If a gap, or 
light, can be seen where the siding meets the 
ground, it is certainly light metal or wood frame. 
For the best indication, an interior inspection will 
confirm the structural skeleton, because most of 
these buildings do not have interior finishes.


E.4.2 Typical Earthquake Damage


Because these building are low-rise, lightweight, and 
constructed of steel members, they usually perform 
relatively well in earthquakes. Collapses do not usu-
ally occur. Some typical problems are listed below:
1. Insufficient capacity of tension braces can lead to 


their elongation or failure, and, in turn, building 
damage.


2. Inadequate connection to the foundation can 
allow the building columns to slide.


3. Loss of the cladding can occur.


E.5 Steel Frame with Concrete Shear 
Wall (S4)


E.5.1 Characteristics


The construction of this structural type (Figure E-20) 
is similar to that of the steel moment-resisting frame 
in that a matrix of steel columns and girders is dis-
tributed throughout the structure. The joints, how-
ever, are not designed for moment resistance, and the 
lateral forces are resisted by concrete shear walls.


It is often difficult to differentiate visually 
between a steel frame with concrete shear walls and 
one without, because interior shear walls will often 
be covered by interior finishes and will look like 
interior nonstructural partitions. For the purposes of   
an RVS, unless the shear wall is identifiable from the 
exterior (i.e., a raw concrete finish was part of the 
architectural aesthetic of the building, and was left 
exposed), this building cannot be identified accu-
rately.  Figure E-21shows a structure with such an 
exposed shear wall. Figure E-22 is a close-up of 
shear wall damage. 


Figure E-18 Connection of metal siding to light metal 
frame with rows of screws (encircled).


Figure E-19 Prefabricated metal building (S3, light 
metal building).
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E.5.2 Typical Earthquake Damage


The shear walls can be part of the elevator and ser-
vice core, or part of the exterior or interior walls. 
This type of structure performs as well in earth-
quakes as other steel buildings. Some typical types of 
damage, other than nonstructural damage and pound-
ing, are:
1. Shear cracking and distress can occur around 


openings in concrete shear walls.


2. Wall construction joints can be weak planes, 
resulting in wall shear failure at stresses below 
expected capacity.


3. Insufficient chord steel lap lengths can lead to 
wall bending failures.


E.6 Steel Frame with Unreinforced 
Masonry Infill (S5)


E.6.1 Characteristics


This construction type (Figures E-23 and E-24) con-
sists of a steel structural frame and walls “infilled” 
with unreinforced masonry (URM). In older build-
ings, the floor diaphragms are often wood. Later 
buildings have reinforced concrete floors. Because of 
the masonry infill, the structure tends to be stiff. 
Because the steel frame in an older building is cov-
ered by unreinforced masonry for fire protection, it is  
easy to confuse this type of building with URM bear-
ing-wall structures. Further, because the steel col-
umns are relatively thin, they may be hidden in walls.    
An apparently solid masonry wall may enclose a 
series of steel columns and girders. These infill walls 
are usually two or three wythes thick. Therefore, 
header bricks will sometimes be present and thus 
mislead the screener into thinking the building is a 
URM bearing-wall structure, rather than infill. Often 
in these structures the infill and veneer masonry is 
exposed. Otherwise, masonry may be obscured by 
cladding in buildings, especially those that have 
undergone renovation.


When a masonry building is encountered, the 
screener should first attempt to determine if the 
masonry is reinforced, by checking the date of con-
struction, although this is only a rough guide. A 


Figure E-20 Drawing of steel frame with interior 
concrete shear-walls.


Figure E-21 Concrete shear wall on building exterior.


Figure E-22 Close-up of exterior shear wall damage 
during a major earthquake.
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clearer indication of a steel frame structure with 
URM infill is when the building exhibits the charac-
teristics of a frame structure of type S1 or S2. One 
can assume all frame buildings clad in brick and con-
structed prior to about 1940 are of this type.


Older frame buildings may be of several types—
steel frame encased with URM, steel frame encased 
with concrete, and concrete frame. Sometimes older 
buildings have decorative cladding such as terra cotta 
or stone veneer. Veneers may obscure all evidence of 
URM. In that case, the structural type cannot be 
determined. However, if there is evidence that a large 
amount of concrete is used in the building (for exam-
ple, a rear wall constructed of concrete), then it is 
unlikely that the building has URM infill.


When the screener cannot be sure if the building 
is a frame or has bearing walls, two clues may help—
the thickness of the walls and the height. Because 
infill walls are constructed of two or three wythes of 


bricks, they should be approximately 9 inches thick 
(2 wythes). Furthermore, the thickness of the wall 
will not increase in the lower stories, because the 
structural frame is carrying the load. For buildings 
over six stories tall, URM is infill or veneer, because 
URM bearing-wall structures are seldom this tall 
and, if so, they will have extremely thick walls in the 
lower stories.


E.6.2 Typical Earthquake Damage


In major earthquakes, the infill walls may suffer sub-
stantial cracking and deterioration from in-plane or 
out-of-plane deformation, thus reducing the in-plane 
wall stiffness. This in turn puts additional demand on 
the frame. Some of the walls may fail while others 
remain intact, which may result in torsion or soft 
story problems. 


The hazard from falling masonry is significant as 
these buildings can be taller than 20 stories. As 


Figure E-23 Drawing of steel frame with URM infill.
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described below, typical damage results from a vari-
ety of factors.
1. Infill walls tend to buckle and fall out-of-plane 


when subjected to strong lateral forces. Because 
infill walls are non-load-bearing, they tend to be 
thin (around 9") and cannot rely on the additional 
shear strength that accompanies vertical com-
pressive loads. 


2. Veneer masonry around columns or beams is 
usually poorly anchored to the structural mem-
bers and can disengage and fall.


3. Interior infill partitions and other nonstructural 
elements can be severely damaged and collapse.


4. If stories above the first are infilled, but the first 
is not (a soft story), the difference in stiffness 
creates a large demand at the ground floor col-
umns, causing structural damage.


5. When the earthquake forces are sufficiently high, 
the steel frame itself can fail locally. Connections 
between members are usually not designed for 
high lateral loads (except in tall buildings) and 
this can lead to damage of these connections. 
Complete collapse has seldom occurred, but can-
not be ruled out.


E.6.3 Common Rehabilitation Techniques


Rehabilitation techniques for this structural type have 
focused on the expected damage. By far the most sig-
nificant problem, and that which is addressed in most 
rehabilitation schemes, is failure of the infill wall out 
of its plane. This failure presents a significant life 
safety hazard to individuals on the exterior of the 
building, especially those who manage to exit the 
building during the earthquake. To remedy this prob-
lem, anchorage connections are developed to tie the 
masonry infill to the floors and roof of the structure.


Another significant problem is the inherent lack 
of shear strength throughout the building. Some of 
the rehabilitation techniques employed include the 
following.
1. Gunite (with pneumatically placed concrete) the 


interior faces of the masonry wall, creating rein-
forced concrete shear elements.


2. Rehabilitate the steel frames by providing cross 
bracing or by fully strengthening the connections 
to create moment frames. In this latter case, the 
frames are still not sufficient to resist all the lat-
eral forces, and reliance on the infill walls is nec-
essary to provide adequate strength.


For concrete moment frames the rehabilitation tech-
niques have been to provide ductile detailing. This is 
usually done by removing the outside cover of con-
crete (a couple of inches) exposing the reinforcing 
ties. Additional ties are added with their ends embed-
ded into the core of the column. The exterior con-
crete is then replaced. This process results in a detail 
that provides a reasonable amount of ductility but not 
as much as there would have been had the ductility 
been provided in the original design.


E.7 Concrete Moment-Resisting Frame 
(C1)


E.7.1 Characteristics


Concrete moment-resisting frame construction con-
sists of concrete beams and columns that resist both 
lateral and vertical loads (see Figure E-25). A funda-
mental factor in the seismic performance of concrete 
moment-resisting frames is the presence or absence 
of ductile detailing. Hence, several construction sub-
types fall under this category: 
a. non-ductile reinforced-concrete frames with 


unreinforced infill walls,
b. non-ductile reinforced-concrete frames with 


reinforced infill walls,
c. non-ductile reinforced-concrete frames, and


Figure E-24 Example of steel frame with URM infill 
walls (S5).
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d. ductile reinforced-concrete frames.
Ductile detailing refers to the presence of special 
steel reinforcing within concrete beams and columns. 
The special reinforcement provides confinement of 
the concrete, permitting good performance in the 
members beyond the elastic capacity, primarily in 
bending. Due to this confinement, disintegration of 
the concrete is delayed, and the concrete retains its 
strength for more cycles of loading (i.e., the ductility 
is increased). See Figure E-26 for a dramatic exam-
ple of ductility in concrete.


Ductile detailing (Figure E-27) has been prac-
ticed in high-seismicity areas since 1967, when duc-
tility requirements were first introduced into the 
Uniform Building Code (the adoption and enforce-
ment of ductility requirements in a given jurisdiction 


Figure E-25 Drawing of concrete moment-resisting frame building.


Figure E-26 Extreme example of ductility in concrete, 
1994 Northridge earthquake.
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may be later, however). Prior to that time, nonductile 
or ordinary concrete moment-resisting frames were 
the norm (and still are, for moderate seismic areas). 
In high-seismicity areas additional tie reinforcing 
was required following the 1971 San Fernando earth-
quake and appeared in the Uniform Building Code in 
1976. 


In many low-seismicity areas of the United 
States, non-ductile concrete frames of type (a), (b), 
and (c) continue to be built. This group includes large 
multistory commercial, institutional, and residential 
buildings constructed using flat slab frames, waffle 
slab frames, and the standard beam-and-column 
frames. These structures generally are more massive 
than steel-frame buildings, are under-reinforced (i.e., 
have insufficient reinforcing steel embedded in the 
concrete) and display low ductility.


This building type is difficult to differentiate 
from steel moment-resisting frames unless the struc-
tural concrete has been left relatively exposed (see 
Figure E-28). Although a steel frame may be encased 
in concrete and appear to be a concrete frame, this is 
seldom the case for modern buildings (post 1940s). 
For the purpose of the RVS procedures, it can be 
assumed that all exposed concrete frames are con-
crete and not steel frames.


E.7.2 Typical Earthquake Damage


Under high amplitude cyclic loading, lack of con-
finement will result in rapid disintegration of non-
ductile concrete members, with ensuing brittle failure 
and possible building collapse (see Figure E-29).


Causes and types of damage include:
1. Excessive tie spacing in columns can lead to a 


lack of concrete confinement and shear failure.
2. Placement of inadequate rebar splices all at the 


same location in a column can lead to column 
failure.


3. Insufficient shear strength in columns can lead to 
shear failure prior to the full development of 
moment hinge capacity.


4. Insufficient shear tie anchorage can prevent the 
column from developing its full shear capacity.


5. Lack of continuous beam reinforcement can 
result in unexpected hinge formation during load 
reversal.


Figure E-27 Example of ductile reinforced concrete 
column, 1994 Northridge earthquake; 
horizontal ties would need to be closer 
for greater demands. Figure E-28 Concrete moment-resisting frame 


building (C1) with exposed concrete, 
deep beams, wide columns (and with 
architectural window framing).
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6. Inadequate reinforcing of beam-column joints or 
the positioning of beam bar splices at columns 
can lead to failures.


7. The relatively low stiffness of the frame can lead 
to substantial nonstructural damage.


8. Pounding damage with adjacent buildings can 
occur.


E.7.3 Common Rehabilitation Techniques


Rehabilitation techniques for reinforced concrete 
frame buildings depend on the extent to which the 
frame meets ductility requirements.  The costs asso-
ciated with the upgrading an existing, conventional 
beam-column framing system to meet the minimum 
standards for ductility are high and this approach is 
usually not cost-effective.  The most practical and 
cost-effective solution is to add a system of shear 
walls or braced frames to provide the required seis-
mic resistance (ATC, 1992).   


E.8 Concrete Shear Wall (C2)


E.8.1 Characteristics


This category consists of buildings with a perim-
eter concrete bearing-wall structural system or frame 


structures with shear walls (Figure E-30). The struc-
ture, including the usual concrete floor diaphragms, 
is typically cast in place. Before the 1940s, bearing-
wall systems were used in schools, churches, and 
industrial buildings. Concrete shear-wall buildings 
constructed since the early 1950s are institutional, 
commercial, and residential buildings, ranging from 
one to more than thirty stories. Frame buildings with 
shear walls tend to be commercial and industrial. A 
common example of the latter type is a warehouse 
with interior frames and perimeter concrete walls. 
Residential buildings of this type are often mid-rise 
towers. The shear walls in these newer buildings can 
be located along the perimeter, as interior partitions, 
or around the service core.


Frame structures with interior shear walls are dif-
ficult to identify positively. Where the building is 
clearly a box-like bearing-wall structure it is proba-
bly a shear-wall structure. Concrete shear wall build-
ings are usually cast in place. The screener should 
look for signs of cast-in-place concrete. In concrete 
bearing-wall structures, the wall thickness ranges 
from 6 to 10 inches and is thin in comparison to that 
of masonry bearing-wall structures.


Figure E-29 Locations of failures at beam-to-column joints in nonductile frames, 1994 Northridge earthquake.
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E.8.2 Typical Types of Earthquake Damage


This building type generally performs better than 
concrete frame buildings. The buildings are heavy 
compared with steel frame buildings, but they are 
also stiff due to the presence of the shear walls. Dam-
age commonly observed in taller buildings is caused 
by vertical discontinuities, pounding, and irregular 
configuration. Other damage specific to this building 
type includes the following.
1. During large seismic events, shear cracking and 


distress can occur around openings in concrete 
shear walls and in spandrel beams and link 
beams between shear walls (See Figures E-31 
and E-32.)


2. Shear failure can occur at wall construction 
joints usually at a load level below the expected 
capacity.  


3. Bending failures can result from insufficient ver-
tical chord steel and insufficient lap lengths at 
the ends of the walls.


E.8.3 Common Rehabilitation


Reinforced concrete shear-wall buildings can be 
rehabilitated in a variety of ways. Techniques 


include: (1) reinforcing existing walls in shear by 
applying a layer of shotcrete or poured concrete; (2) 
where feasible, filling existing window or door open-
ings with concrete to add shear strength and elimi-
nate critical bending stresses at the edge of openings; 
and (3) reinforcing narrow overstressed shear panels 
in in-plane bending by adding reinforced boundary 
elements (ATC, 1992).


E.9 Concrete Frame with Unreinforced 
Masonry Infill (C3)


E.9.1 Characteristics


These buildings (Figures E-33 and E-34) have been, 
and continue to be, built in regions where unrein-
forced masonry (URM) has not been eliminated by 
code. These buildings were generally built before 
1940 in high-seismicity regions and may continue to 
be built in other regions.


The first step in identification is to determine if 
the structure is old enough to contain URM. In con-
trast to steel frames with URM infill, concrete frames 
with URM infill usually show clear evidence of the 
concrete frames. This is particularly true for indus-
trial buildings and can usually be observed at the side 
or rear of commercial buildings. The concrete col-


Figure E-30 Drawing of concrete shear-wall building.
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umns and beams are relatively large and are usually 
not covered by masonry but left exposed.


A case in which URM infill cannot be readily 
identified is the commercial building with large win-
dows on all sides; these buildings may have interior 
URM partitions.   Another difficult case occurs when 
the exterior walls are covered by decorative tile or 


Figure E-31 Tall concrete shear-wall building:  walls 
connected by damaged spandrel beams.


Figure E-32 Shear-wall damage, 1989 Loma Prieta 
earthquake.


Figure E-33 Concrete frame with URM infill.


Figure E-34 Blow-up (lower photo) of distant view of 
C3 building (upper photo) showing 
concrete frame with URM infill (left wall), 
and face brick (right wall).
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stone veneer. The infill material can be URM or a 
thin concrete infill.


E.9.2 Typical Earthquake Damage


The hazards of these buildings, which in the western 
United States are often older, are similar to and per-
haps more severe than those of the newer concrete 
frames. Where URM infill is present, a falling hazard 
exists. The failure mechanisms of URM infill in a 
concrete frame are generally the same as URM infill 
in a steel frame.


E.9.3 Common Rehabilitation Techniques


Rehabilitation of unreinforced masonry infill in a 
concrete frame is identical to that of the URM infill 
in a steel frame. See Section E.6.3. Anchorage of the 
wall panels for out-of-plane forces is the key compo-
nent, followed by providing sufficient shear strength 
in the building. 


E.10 Tilt-up Structures (PC1)


E.10.1 Characteristics


In traditional tilt-up buildings (Figures E-35 through 
E-37), concrete wall panels are cast on the ground  


Figure E-35 Drawing of tilt-up construction typical of the western United States. Tilt-up construction in the eastern 
United States may incorporate a steel frame.
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and then tilted upward into their final positions. More 
recently, wall panels are fabricated off-site and 
trucked to the site. 


Tilt-up buildings are an inexpensive form of light 
industrial and commercial construction and have 
become increasingly popular in the western and cen-
tral United States since the 1940s. They are typically 
one and sometimes two stories high and basically 
have a simple rectangular plan. The walls are the lat-
eral-force-resisting system. The roof can be a ply-
wood diaphragm carried on wood purlins and glue-
laminated (glulam) wood beams or a light steel deck 
and joist system, supported in the interior of the 
building on steel pipe columns. The wall panels are 
attached to concrete cast-in-place pilasters or to steel 
columns, or the joint is simply closed with a later 
concrete pour. These joints are typically spaced about 
20 feet apart.


The major defect in existing tilt-ups is a lack of 
positive anchorage between wall and diaphragm, 
which has been corrected since about 1973 in the 
western United States.


In the western United States, it can be assumed 
that all one-story concrete industrial warehouses with 


flat roofs built after 1950 are tilt-ups unless supple-
mentary information indicates otherwise.


E.10.2 Typical Earthquake Damage


Before 1973 in the western United States, many tilt-
up buildings did not have sufficiently strong connec-
tions or anchors between the walls and the roof and 
floor diaphragms. The anchorage typically was noth-
ing more than the nailing of the plywood roof sheath-
ing to the wood ledgers supporting the framing.


During an earthquake, the weak anchorage broke 
the ledgers, resulting in the panels falling and the 
supported framing  to collapse. When mechanical 
anchors were used they pulled out of the walls or 
split the wood members to which they were attached, 
causing the floors or roofs to collapse. See 
Figures E-38 and E-39. The connections between the 
concrete panels are also vulnerable to failure. With-
out these connections, the building loses much of its 
lateral-force-resisting capacity.   For these reasons, 
many tilt-up buildings were damaged in the 1971 San 


Figure E-36 Tilt-up industrial building, 1970s.


Figure E-37 Tilt-up industrial building, mid- to late 
1980s.


Figure E-38 Tilt-up construction anchorage failure.


Figure E-39 Result of failure of the roof beam 
anchorage to the wall in tilt-up building.
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Fernando, California, earthquake.   Since 1973, tilt-
up construction practices have changed in California 
and other high-seismicity regions, requiring positive 
wall-diaphragm connection. (Such requirements may 
not have yet been made in other regions of the coun-
try.) However, a large number of these older, pre-
1970s-vintage tilt-up buildings still exist and have 
not been rehabilitated to correct this wall-anchor 
defect. Damage to these buildings was observed 
again in the 1987 Whittier, California, earthquake, 
1989 Loma Prieta, California earthquake, and the 
1994 Northridge, California, earthquake. These 
buildings are a prime source of seismic hazard.


In areas of low or moderate seismicity, inade-
quate wall anchor details continue to be used. Severe 
ground shaking in such an area may produce major 
damage in tilt-up buildings.


E.10.3 Common Rehabilitation Techniques


The rehabilitation of tilt-up buildings is relatively 
easy and inexpensive. The most common form of 
rehabilitation is to provide a positive anchorage con-
nection at the roof and wall intersection. This is usu-
ally done by using pre-fabricated metal hardware 
attached to the framing member and to a bolt that is 
installed through the wall. On the outside of the wall 
a large washer plate is used. See Figure E-40 for 
examples of new anchors.


Accompanying the anchorage rehabilitation is 
the addition of ties across the building to develop the 
anchorage forces from the wall panels fully into the 
diaphragm. This is accomplished by interconnecting 
framing members from one side of the building to the 
other, and then increasing the connections of the dia-
phragm (usually wood) to develop the additional 
forces.


E.11  Precast Concrete Frame (PC2)


E.11.1   Characteristics


Precast concrete frame construction, first developed 
in the 1930s, was not widely used until the 1960s. 
The precast frame (Figure E-41) is essentially a post 
and beam system in concrete where columns, beams 
and slabs are prefabricated and assembled on site. 
Various types of members are used. Vertical-load-
carrying elements may be Ts, cross shapes, or arches 
and are often more than one story in height. Beams 
are often Ts and double Ts, or rectangular sections. 
Prestressing of the members, including pretensioning 
and post-tensioning, is often employed. The identifi-
cation of this structure type cannot rely solely on 
construction date, although most precast concrete 


frame structures were constructed after 1960. Some 
typical characteristics are the following.
1. Precast concrete, in general, is of a higher quality 


and precision compared to cast-in-place con-
crete. It is also available in a greater range of tex-
tures and finishes. Many newer concrete and 
steel buildings have precast concrete panels and 
column covers as an exterior finish (See 
Figure E-42). Thus, the presence of precast con-
crete does not necessarily mean that it is a pre-
cast concrete frame.


2. Precast concrete frames are, in essence, post and 
beam construction in concrete. Therefore, when 
a concrete structure displays the features of a 
post-and-beam system, it is most likely that it is a 
precast concrete frame. It is usually not economi-
cal for a conventional cast-in-place concrete 
frame to look like a post-and-beam system. Fea-
tures of a precast concrete post-and-beam system 
include:


a. exposed ends of beams and girders that project 
beyond their supports or project away from the 
building surface,


Figure E-40 Newly installed anchorage of roof beam 
to wall in tilt-up building.
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b. the absence of small joists, and
c. beams sitting on top of girders rather than meet-


ing at a monolithic joint (see Figure E-43)
The presence of precast structural components is usu-
ally a good indication of this system, although these 
components are also used in mixed construction. Pre-
cast structural components come in a variety of 
shapes and sizes. The most common types are some-
times difficult to detect from the street. Less common 
but more obvious examples include the following.
a. Ts or double Ts—These are deep beams with thin 


webs and flanges and with large span capacities. 


(Figure E-44 shows one end of a double-T beam 
as it is lowered onto its seat.)


b. Cross or T-shaped units of partial columns and 
beams — These are structural units for construct-
ing moment-resisting frames. They are usually 
joined together by field welding of steel connec-
tors cast into the concrete. Joints should be 
clearly visible at the mid-span of the beams or 
the mid-height of the columns. See Figure E-45.   


c. Precast arches—Precast arches and pedestals are 
popular in the architecture of these buildings.


d. Column—When a column displays a precast fin-
ish without an indication that it has a cover (i.e., 


Figure E-41 Drawing of precast concrete frame building.
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no vertical seam can be found), the column is 
likely to be a precast structural column.


It is possible that a precast concrete frame may not 
show any of the above features, however.


E.11.2   Typical Earthquake Damage


The earthquake performance of this structural type 
varies widely and is sometimes poor. This type of 
building can perform well if the detailing used to 
connect the structural elements have sufficient 
strength and ductility (toughness). Because structures 
of this type often employ cast-in-place concrete or 
reinforced masonry (brick or block) shear walls for 
lateral-load resistance, they experience the same 
types of damage as other shear-wall building types. 
Some of the problem areas specific to precast frames 
are listed below.
1. Poorly designed connections between prefabri-


cated elements can fail.
2. Accumulated stresses can result due to shrinkage 


and creep and due to stresses incurred in trans-
portation.


3. Loss of vertical support can occur due to inade-
quate bearing area and insufficient connection 
between floor elements and columns.


4. Corrosion of the metal connectors between pre-
fabricated elements can occur.


E.11.3 Common Rehabilitation Techniques


Seismic rehabilitation techniques for precast concrete 
frame buildings are varied, depending on the ele-
ments being strengthened. Inadequate shear capacity 
of floor diaphragms can be addressed by adding rein-
forced concrete topping to an untopped system when 


Figure E-42 Typical precast column cover on a steel 
or concrete moment frame.


Figure E-43 Exposed precast double-T sections and
overlapping beams are indicative of 
precast frames.


Figure E-44 Example of precast double-T section 
during installation.


Figure E-45 Precast structural cross; installation joints 
are at sections where bending is 
minimum during high seismic demand.
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possible, or adding new shear walls to reduce the 
seismic shear forces in the diaphragm.  Corbels with 
inadequate vertical shear or bending strength can be 
strengthened by adding epoxied horizontal shear 
dowels through the corbel and into the column.  
Alternatively, vertical shear capacity can be 
increased by adding a structural steel bolster under 
the corbel, bolted to the column, or a new steel col-
umn or reinforced concrete column can be added 
(ATC, 1992).  


E.12 Reinforced Masonry (RM1 and 
RM2)


E.12.1    Characteristics


Reinforced masonry buildings are mostly low-rise 
structures with perimeter bearing walls, often with 
wood diaphragms (RM1 buildings) although precast 
concrete is sometimes used (RM2 buildings). Floor 
and roof assemblies usually consist of timber joists 
and beams, glued-laminated beams, or light steel 
joists. The bearing walls consist of grouted and rein-
forced hollow or solid masonry units. Interior sup-
ports, if any, are often wood or steel columns, wood 
stud frames, or masonry walls. Occupancy varies 
from small commercial buildings to residential and 
industrial buildings. Generally, they are less than five 
stories in height although many taller masonry build-
ings exist. Reinforced masonry structures are usually 
basically rectangular structures (See Figure E-46).


To identify reinforced masonry, one must deter-
mine separately if the building is masonry and if it is 
reinforced. To obtain information on how to recog-
nize a masonry structure, see Appendix D, which 
describes the characteristics of construction materi-
als. The best way of assessing the reinforcement con-
dition is to compare the date of construction with the 
date of code requirement for the reinforcement of 
masonry in the local jurisdiction.


The screener also needs to determine if the build-
ing is veneered with masonry or is a masonry build-
ing. Wood siding is seldom applied over masonry. If 
the front facade appears to be reinforced masonry 
whereas the side has wood siding, it is probably a 
wood frame that has undergone facade renovation. 
The back of the building should be checked for signs 
of the original construction type.


If it can be determined that the bearing walls are 
constructed of concrete blocks, they may be rein-
forced. Load-bearing structures using these blocks 
are probably reinforced if the local code required it. 
Concrete blocks come in a variety of sizes and tex-
tures. The most common size is 8 inches wide by 16 
inches long by 8 inches high. Their presence is obvi-
ous if the concrete blocks are left as the finish sur-
face.


E.12.2    Typical Earthquake Damage


Reinforced masonry buildings can perform well in 
moderate earthquakes if they are adequately rein-
forced and grouted, and if sufficient diaphragm 
anchorage exists. A major problem is control of the 
workmanship during construction.   Poor construc-
tion practice can result in ungrouted and unreinforced 
walls. Even where construction practice is adequate, 
insufficient reinforcement in the design can be 
responsible for heavy damage of the walls. The lack 
of positive connection of the floor and roof dia-
phragms to the wall is also a problem.


E.12.3 Common Rehabilitation Techniques


Techniques for seismic rehabilitation of reinforced 
masonry bearing wall buildings are varied, depend-
ing on the element being rehabilitated.  Techniques 
for rehabilitating masonry walls include: (1) applying 
a layer of concrete or shotcrete to the existing walls; 
(2) adding vertical reinforcing and grouting into 
ungrouted block walls; and (3) filling in large or crit-
ical openings with reinforced concrete or masonry 
dowelled to the surrounding wall.  Wood or steel 
deck diaphragms in RM1 buildings can be rehabili-
tated by adding an additional layer of plywood to 
strengthen and stiffen an existing wood diaphragm, 
by shear welding between sections of an existing 
steel deck or adding flat sheet steel reinforcement, or 
by adding additional vertical elements (for example, 
shear walls or braced frames) to decrease diaphragm 
spans and stresses.  Precast floor diaphragms in RM2 
buildings can be strengthen by adding a layer of con-
crete topping reinforced with mesh (if the supporting 
structure has the capacity to carry the additional ver-
tical dead load), or by adding new shear walls to 
reduce the diaphragm span (ATC, 1992).


Figure E-46 Modern reinforced brick masonry.
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E.13 Unreinforced Masonry (URM)


E.13.1    Characteristics


Most unreinforced masonry (URM) bearing-wall 
structures in the western United States (Figures E-47 
through E-51) were built  before 1934, although this 
construction type was permitted in some jurisdictions 
having moderate or high seismicity until the late 
1940s or early 1950s (in some jurisdictions URM 
may still be a common type of construction, even 
today). These buildings usually range from one to six 
stories in height and function as commercial, residen-
tial, or industrial buildings. The construction varies 
according to the type of use, although wood floor and 
roof diaphragms are common. Smaller commercial 
and residential buildings usually have light wood 


floor joists and roof joists supported on the typical 
perimeter URM wall and interior, wood, load-bear-
ing partitions. Larger buildings, such as industrial 
warehouses, have heavier floors and interior col-
umns, usually of wood. The bearing walls of these 
industrial buildings tend to be thick, often as much as 
24 inches or more at the base. Wall thickness of resi-
dential, commercial, and office buildings range from 
9 inches at upper floors to 18 inches a lower floors.


The first step in identifying buildings of this type 
is to determine if the structure has bearing walls. Sec-
ond, the screener should determine the approximate 
age of the building. Some indications of unreinforced 
masonry are listed below.
1. Weak mortar was used to bond the masonry units 


together in much of the early unreinforced 


Figure E-47 Drawing of unreinforced masonry bearing-wall building, 2-story.
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masonry construction in the United States. As the 
poor earthquake performance of this mortar type 
became known in the 1930s, and as cement mor-
tar became available, this weaker mortar was not 
used and thus is not found in more recent 
masonry buildings. If this soft mortar is present, 
it is probably URM. Soft mortar can be scratched 
with a hard instrument such as a penknife, screw-
driver, or a coin. This scratch testing, if permit-
ted, should be done in a wall area where the 
original structural material is exposed, such as 


the sides or back of a building. Newer masonry 
may be used in renovations and it may look very 
much like the old. Older mortar joints can also be 
repointed (i.e., regular maintenance of the 
masonry mortar), or repaired with newer mortar 
during renovation. The original construction may 
also have used a high-quality mortar. Thus, even 
if the existence of soft mortar cannot be detected, 
it may still be URM.


2. An architectural characteristic of older brick 
bearing-wall structures is the arch and flat arch 


Figure E-48 Drawing of unreinforced masonry bearing-wall building, 4-story.
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Figure E-49 Drawing of unreinforced masonry bearing-wall building, 6-story.


Figure E-50 East coast URM bearing-wall building. Figure E-51 West coast URM bearing-wall building.
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window heads (see Figure E-52). These arrange-
ments of masonry units function as a header to 
carry the load above the opening to either side. 
Although masonry-veneered wood-frame struc-
tures may have these features, they are much 
more widely used in URM bearing-wall struc-
tures, as they were the most economical method 
of spanning over a window opening at the time 
of construction. Other methods of spanning are 
also used, including steel and stone lintels, but 
these methods are generally more costly and usu-
ally employed in the front facade only.


3. Some structures of this type will have anchor 
plates visible at the floor and roof lines, approxi-
mately 6-10 feet on center around the perimeter 
of the building. Anchor plates are usually square 
or diamond-shaped steel plates approximately 6 
inches by 6 inches, with a bolt and nut at the cen-
ter. Their presence indicates anchor ties have 
been placed to tie the walls to the floors and roof. 


These are either from the original construction or 
from rehabilitation under local ordinances. 
Unless the anchors are 6 feet on center or less, 
they are not considered effective in earthquakes. 
If they are closely spaced, and appear to be 
recently installed, it indicates that the building 
has been rehabilitated. In either case, when these 
anchors are present all around the building, the 
original construction is URM bearing wall.


4. When a building has many exterior solid walls 
constructed from hollow clay tile, and no col-
umns of another material can be detected, it is 
probably not a URM bearing wall but probably a 
wood or metal frame structure with URM infill.


5. One way to distinguish a reinforced masonry 
building from an unreinforced masonry building 
is to examine the brick pattern closely. Rein-
forced masonry usually does not show header 
bricks in the wall surface.


Figure E-52 Drawings of typical window head features in URM bearing-wall buildings.
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If a building does not display the above features, or if 
the exterior is covered by other finish material, the 
building may still be URM.


E.13.2    Typical Earthquake Damage


Unreinforced masonry structures are recognized as 
the most hazardous structural type. They have been 
observed to fail in many modes during past earth-
quakes. Typical problems include the following.
1. Insufficient Anchorage—Because the walls, par-


apets, and cornices are not positively anchored to 
the floors, they tend to fall out. The collapse of 
bearing walls can lead to major building col-
lapses. Some of these buildings have anchors as a 
part of the original construction or as a rehabili-
tation. These older anchors exhibit questionable 
performance. (See Figure E-53 for parapet dam-
age.)


2. Excessive Diaphragm Deflection—Because 
most of the floor diaphragms are constructed of 
finished wood flooring placed over ¾”-thick 
wood sheathing, they tend to be stiff compared 
with other types of wood diaphragms. This stiff-
ness results in rotations about a vertical axis, 


accompanying translations in the direction of the 
open front walls of buildings, due to a lack of in-
plane stiffness in these open fronts. Because 
there is little resistance in the masonry walls for 
out-of-plane loading, the walls allow large dia-
phragm displacements and cause the failure of 
the walls out of their plane. Large drifts occur-
ring at the roof line can cause a masonry wall to 
overturn and collapse under its own weight.


3. Low Shear Resistance—The mortar used in these 
older buildings was often made of lime and sand, 
with little or no cement, and had very little shear 
strength. The bearing walls will be heavily dam-
aged and collapse under large loads. (See 
Figure E-54)


4. Slender Walls —Some of these buildings have 
tall story heights and thin walls. This condition, 
especially in non-load-bearing walls, will result 
in buckling out-of-plane under severe lateral 
load. Failure of a non-load-bearing wall repre-
sents a falling hazard, whereas the collapse of a 
load-bearing wall will lead to partial or total col-
lapse of the structure.


E.13.3    Common Rehabilitation Techniques


Over the last 10 years or more, jurisdictions in Cali-
fornia have required that unreinforced masonry bear-
ing-wall buildings be rehabilitated or demolished. To 
minimize the economical impact on owners of hav-
ing to rehabilitate their buildings, many jurisdictions 
implemented phased programs such that the critical 
items were dealt with first. The following are the key 
elements included in a typical rehabilitation program.
1. Roof and floor diaphragms are connected to the 


walls for both anchorage forces (out of the plane 
of the wall) and shear forces (in the plane of the 


Figure E-53 Parapet failure leaving an uneven roof 
line, due to inadequate anchorage, 1989 
Loma Prieta earthquake.


Figure E-54 Damaged URM building,
1992 Big Bear earthquake.
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wall). Anchorage connections are placed at 6 feet 
spacing or less, depending on the force require-
ments. Shear connections are usually placed at 
around 2 feet center to center. Anchors consist of 
bolts installed through the wall, with 6-inch-
square washer plates, and connected to hardware 
attached to the wood framing. Shear connections 
usually are bolts embedded in the masonry walls 
in oversized holes filled with either a non-shrink 
grout or an epoxy adhesive. See Figure E-55.


2. In cases when the height to thickness ratio of the 
walls exceeds the limits of stability, rehabilita-
tion consists of reducing the spans of the wall to 
a level that their thickness can support. Parapet 
rehabilitation consists of reducing the parapet to 
what is required for fire safety and then bracing 
from the top to the roof.


3. If the building has an open storefront in the first 
story, resulting in a soft story, part of the store-
front is enclosed with new masonry or a steel 
frame is provided there, with new foundations.


4. Walls are rehabilitated by either closing openings 
with reinforced masonry or with reinforced 
gunite.


Figure E-55 Upper: Two existing anchors above three 
new wall anchors at floor line using 
decorative washer plates. Lower: 
Rehabilitation techniques include closely 
spaced anchors at floor and roof levels.
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Appendix F


Earthquakes and How Buildings
Resist Them


F.1 The Nature of Earthquakes


In a global sense, earthquakes result from motion 
between plates comprising the earth’s crust (see 
Figure F-1). These plates are driven by the convec-
tive motion of the material in the earth’s mantle 
between the core and the crust, which in turn is 
driven by heat generated at the earth’s core. Just as in 
a heated pot of water, heat from the earth’s core 
causes material to rise to the earth’s surface. Forces 
between the rising material and the earth’s crustal 
plates cause the plates to move. The resulting relative 
motions of the plates are associated with the genera-
tion of earthquakes. Where the plates spread apart, 
molten material fills the void. An example is the 
ridge on the ocean floor, at the middle of the Atlantic 


Ocean. This material quickly cools and, over millions 
of years, is driven by newer, viscous, fluid material 
across the ocean floor.


These large pieces of the earth’s surface, termed 
tectonic plates, move very slowly and irregularly. 
Forces build up for decades, centuries, or millennia at 
the interfaces (or faults) between plates, until a large 
releasing movement suddenly occurs. This sudden, 
violent motion produces the nearby shaking that is 
felt as an earthquake. Strong shaking produces strong 
horizontal forces on structures, which can cause 
direct damage to buildings, bridges, and other man-
made structures as well as triggering fires, landslides, 
road damage, tidal waves (tsunamis) and other dam-
aging phenomena.


Figure F-1 The separate tectonic plates comprising the earth’s crust superimposed on a map of the world.
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A fault is like a “tear” in the earth’s crust and its 
fault surface may be from one to over one hundred 
miles deep. In some cases, faults are the physical 
expression of the boundary between adjacent tectonic 
plates and thus are hundreds of miles long. In addi-
tion, there are shorter faults, parallel to, or branching 
out from, a main fault zone. Generally, the longer a 
fault, the larger magnitude earthquake it can gener-
ate. Beyond the main tectonic plates, there are many 
smaller sub-plates, “platelets” and simple blocks of 
crust which can move or shift due to the “jostling” of 
their neighbors and the major plates. The known 
existence of these many sub-plates implies that 
smaller but still damaging earthquakes are possible 
almost anywhere.


With the present understanding of the earthquake 
generating mechanism, the times, sizes and locations 
of earthquakes cannot be reliably predicted. Gener-
ally, earthquakes will be concentrated in the vicinity 
of faults, and certain faults are more likely than oth-
ers to produce a large event, but the earthquake gen-
erating process is not understood well enough to 
predict the exact time of earthquake occurrence. 
Therefore, communities must be prepared for an 
earthquake to occur at any time.


Four major factors can affect the severity of 
ground shaking and thus potential damage at a site. 
These are the magnitude of the earthquake, the type 
of earthquake, the distance from the source of the 
earthquake to the site, and the hardness or softness of 
the rock or soil at the site. Larger earthquakes will 
shake longer and harder, and thus cause more dam-
age. Experience has shown that the ground motion 
can be felt for several seconds to a minute or longer. 
In preparing for earthquakes, both horizontal (side to 
side) and vertical shaking must be considered.


There are many ways to describe the size and 
severity of an earthquake and associated ground 
shaking. Perhaps the most familiar are earthquake 
magnitude and Modified Mercalli Intensity (MMI, 
often simply termed “intensity”). Earthquake magni-
tude is technically known as the Richter magnitude, a 
numerical description of the maximum amplitude of 
ground movement measured by a seismograph 
(adjusted to a standard setting). On the Richter scale, 
the largest recorded earthquakes have had magni-
tudes of about 8.5. It is a logarithmic scale, and a unit 
increase in magnitude corresponds to a ten-fold 
increase in the adjusted ground displacement ampli-
tude, and to approximately a thirty-fold increase in 
total potential strain energy released by the earth-
quake.


Modified Mercalli Intensity (MMI) is a subjec-
tive scale defining the level of shaking at specific 
sites on a scale of I to XII. (MMI is expressed in 


Roman numerals, to connote its approximate nature.) 
For example, slight shaking that causes few instances 
of fallen plaster or cracks in chimneys constitutes 
MMI VI. It is difficult to find a reliable precise rela-
tionship between magnitude, which is a description 
of the earthquake’s total energy level, and intensity, 
which is a subjective description of the level of shak-
ing of the earthquake at specific sites, because shak-
ing intensity can vary with earthquake magnitude, 
soil type, and distance from the event.


The following analogy may be worth remember-
ing: earthquake magnitude and intensity are similar 
to a light bulb and the light it emits. A particular light 
bulb has only one energy level, or wattage (e.g., 100 
watts, analogous to an earthquake’s magnitude). Near 
the light bulb, the light intensity is very bright (per-
haps 100 foot-candles, analogous to MMI IX), while 
farther away the intensity decreases (e.g., 10 foot-
candles, MMI V). A particular earthquake has only 
one magnitude value, whereas it has intensity values 
that differ throughout the surrounding land.


MMI is a subjective measure of seismic intensity 
at a site, and cannot be measured using a scientific 
instrument. Rather, MMI is estimated by scientists 
and engineers based on observations, such as the 
degree of disturbance to the ground, the degree of 
damage to typical buildings and the behavior of peo-
ple. A more objective measure of seismic shaking at 
a site, which can be measured by instruments, is a 
simple structure’s acceleration in response to the 
ground motion. In this Handbook, the level of ground 
shaking is described by the spectral response acceler-
ation.


F.2 Seismicity of the United States


Maps showing the locations of earthquake epicenters 
over a specified time period are often used to charac-
terize the seismicity of given regions.  Figures F-2, 
F-3, and F-4 show the locations of earthquake epi-
centers4 in the conterminous United States, Alaska, 
and Hawaii, respectively, recorded during the time 
period, 1977-1997. It is evident from Figures F-2 
through F-4 that some parts of the country have expe-
rienced more earthquakes than others. The boundary 
between the North American and Pacific tectonic 
plates lies along the west coast of the United States 
and south of Alaska. The San Andreas fault in Cali-
fornia and the Aleutian Trench off the coast of 
Alaska are part of this boundary. These active seis-
mic zones have generated earthquakes with Richter 


4An epicenter is defined as the point on the earth’s 
surface beneath which the rupture process for a 
given earthquake commenced.
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magnitudes greater than 8. There are many other 
smaller fault zones throughout the western United 
States that are also participating intermittently in 
releasing the stresses and strains that are built up as 
the tectonic plates try to move past one another. 
Because earthquakes always occur along faults, the 
seismic hazard will be greater for those population 
centers close to active fault zones.


In California the earthquake hazard is so signifi-
cant that special study zones have been created by the 
legislature, and named Alquist-Priola Special Study 
Zones. These zones cover the larger known faults 
and require special geotechnical studies to be per-
formed in order to establish design parameters.


On the east coast of the United States, the 
sources of earthquakes are less understood. There is 
no plate boundary and few locations of faults are 
known. Therefore, it is difficult to make statements 
about where earthquakes are most likely to occur. 
Several significant historical earthquakes have 
occurred, such as in Charleston, South Carolina, in 
1886 and New Madrid, Missouri, in 1811 and 1812, 
indicating that there is potential for large earth-
quakes. However, most earthquakes in the eastern 
United States are smaller magnitude events. Because 


of regional geologic differences, specifically, the 
hardness of the crustal rock, eastern and central U.S. 
earthquakes are felt at much greater distances from 
their sources than those in the western United States, 
sometimes at distances up to a thousand miles.


F.3 Earthquake Effects


Many different types of damage can occur in build-
ings. Damage can be divided into two categories: 
structural and nonstructural, both of which can be 
hazardous to building occupants. Structural damage 
means degradation of the building’s structural sup-
port systems (i.e., vertical- and lateral-force-resisting 
systems), such as the building frames and walls. 
Nonstructural damage refers to any damage that does 
not affect the integrity of the structural support sys-
tems. Examples of nonstructural damage are chim-
neys collapsing, windows breaking, or ceilings 
falling. The type of damage to be expected is a com-
plex issue that depends on the structural type and age 
of the building, its configuration, construction mate-
rials, the site conditions, the proximity of the build-
ing to neighboring buildings, and the type of non-
structural elements.


Figure F-2 Seismicity of the conterminous United States 1977 − 1997 (from the website at http://neic.usgs.gov/
neis/general/seismicity/us.html). This reproduction shows earthquake locations without regard to 
magnitude or depth. The San Andreas fault and other plate boundaries are indicated with white lines.
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Figure F-3 Seismicity of Alaska 1977 − 1997. The white line close to most of the earthquakes is the plate 
boundary, on the ocean floor, between the Pacific and North America plates.


Figure F-4 Seismicity of Hawaii 1977 − 1997.  See Figure F-2 caption.
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When strong earthquake shaking occurs, a build-
ing is thrown mostly from side to side, and also up 
and down. That is, while the ground is violently 
moving from side to side, taking the building founda-
tion with it, the building structure tends to stay at 
rest, similar to a passenger standing on a bus that 
accelerates quickly. Once the building starts moving, 
it tends to continue in the same direction, but the 
ground moves back in the opposite direction (as if 
the bus driver first accelerated quickly, then suddenly 
braked). Thus the building gets thrown back and 
forth by the motion of the ground, with some parts of 
the building lagging behind the foundation move-
ment, and then moving in the opposite direction. The 
force F that an upper floor level or roof level of the 
building should successfully resist is related to its 
mass m and its acceleration a, according to Newton’s 
law, F = ma. The heavier the building the more the 
force is exerted. Therefore, a tall, heavy, reinforced-
concrete building will be subject to more force than a 
lightweight, one-story, wood-frame house, given the 
same acceleration.


Damage can be due either to structural members 
(beams and columns) being overloaded or differen-
tial movements between different parts of the struc-
ture. If the structure is sufficiently strong to resist 
these forces or differential movements, little damage 
will result. If the structure cannot resist these forces 
or differential movements, structural members will 
be damaged, and collapse may occur.


Building damage is related to the duration and 
the severity of the ground shaking. Larger earth-
quakes tend to shake longer and harder and therefore 
cause more damage to structures. Earthquakes with 
Richter magnitudes less than 5 rarely cause signifi-
cant damage to buildings, since acceleration levels 
(except when the site is on the fault) and duration of 
shaking for these earthquakes are relatively small.


In addition to damage caused by ground shaking, 
damage can be caused by buildings pounding against 
one another, ground failure that causes the degrada-
tion of the building foundation, landslides, fires and 
tidal waves (tsunamis). Most of these “indirect” 
forms of damage are not addressed in this Handbook.


Generally, the farther from the source of an 
earthquake, the less severe the motion. The rate at 
which motion decreases with distance is a function of 
the regional geology, inherent characteristics and 
details of the earthquake, and its source location. The 
underlying geology of the site can also have a signif-
icant effect on the amplitude of the ground motion 
there. Soft, loose soils tend to amplify the ground 
motion and in many cases a resonance effect can 
make it last longer. In such circumstances, building 
damage can be accentuated. In the San Francisco 


earthquake of 1906, damage was greater in the areas 
where buildings were constructed on loose, man-
made fill and less at the tops of the rocky hills. Even 
more dramatic was the 1985 Mexico City earth-
quake. This earthquake occurred 250 miles from the 
city, but very soft soils beneath the city amplified the 
ground shaking enough to cause weak mid-rise build-
ings to collapse (see Figure F-5). Resonance of the 
building frequency with the amplified ground shak-
ing frequency played a significant role. Sites with 
rock close to or at the surface will be less likely to 
amplify motion. The type of motion felt also changes 
with distance from the earthquake. Close to the 
source the motion tends to be violent rapid shaking, 
whereas farther away the motion is normally more of 
a swaying nature. Buildings will respond differently 
to the rapid shaking than to the swaying motion. 


Each building has its own vibrational character-
istics that depend on building height and structural 
type. Similarly, each earthquake has its own vibra-
tional characteristics that depend on the geology of 
the site, distance from the source, and the type and 
site of the earthquake source mechanism. Sometimes 
a natural resonant frequency of the building and a 
prominent frequency of the earthquake motion are 
similar and cause a sympathetic response, termed 
resonance. This causes an increase in the amplitude 
of the building’s vibration and consequently 
increases the potential for damage. 


Resonance was a major problem in the 1985 
Mexico City earthquake, in which the total collapse 
of many mid-rise buildings (Figure F-5) caused 
many fatalities. Tall buildings at large distances from 
the earthquake source have a small, but finite, proba-
bility of being subjected to ground motions contain-
ing frequencies that can cause resonance.


Where taller, more flexible, buildings are suscep-
tible to distant earthquakes (swaying motion) shorter  


Figure F-5 Mid-rise building collapse, 1985 Mexico 
City earthquake.
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and stiffer buildings are more susceptible to nearby 
earthquakes (rapid shaking). Figure F-6 shows the 
effects on shorter, stiffer structures that are close to 
the source. The inset picture shows the interior of the 
house. Accompanying the near field effects is surface 
faulting also shown in Figure F-6.


The level of damage that results from a major 
earthquake depends on how well a building has been 
designed and constructed. The exact type of damage 
cannot be predicted because no two buildings 
undergo identical motion. However, there are some 
general trends that have been observed in many 
earthquakes.
● Newer buildings generally sustain less damage 


than older buildings designed to earlier  codes. 
● Common problems in wood-frame construction 


are the collapse of unreinforced chimneys 
(Figure F-7) houses sliding off their foundations 
(Figure F-8),collapse of cripple walls    
(Figure F-9), or collapse of post and pier founda-
tions (Figure F-10).  Although such damage may 
be costly to repair, it is not usually life threaten-
ing.


● The collapse of load bearing walls that support 
an entire structure is a common form of damage 
in unreinforced masonry structures 
(Figure F-11). 


● Similar types of damage have occurred in many 
older tilt-up buildings (Figure F-12).  
From a life-safety perspective, vulnerable build-


ings need to be clearly identified, and then strength-
ened or demolished.


F.4 How Buildings Resist Earthquakes


As described above, buildings experience horizontal 
distortion when subjected to earthquake motion. 
When these distortions get large, the damage can be 
catastrophic. Therefore, most buildings are designed 


Figure F-6 Near-field effects, 1992 Landers earthquake, showing house (white arrow) close to surface faulting 
(black arrow); the insert shows a house interior.


Figure F-7 Collapsed chimney with damaged roof, 
1987 Whittier Narrows earthquake.
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with lateral-force-resisting systems (or seismic sys-
tems), to resist the effects of earthquake forces. In 
many cases seismic systems make a building stiffer 
against horizontal forces, and thus minimize the 
amount of relative lateral movement and conse-
quently the damage. Seismic systems are usually 
designed to resist only forces that result from hori-
zontal ground motion, as distinct from vertical 
ground motion.


The combined action of seismic systems along 
the width and length of a building can typically resist 
earthquake motion from any direction. Seismic sys-
tems differ from building to building because the 
type of system is controlled to some extent by the 
basic layout and structural elements of the building. 
Basically, seismic systems consist of axial-, shear- 
and bending-resistant elements.


In wood-frame, stud-wall buildings, plywood 
siding is typically used to prevent excessive lateral 
deflection in the plane of the wall. Without the extra 
strength provided by the plywood, walls would dis-
tort excessively or “rack,” resulting in broken win-
dows and stuck doors. In older wood frame houses, 


Figure F-8 House that slid off foundation, 
1994 Northridge earthquake.


Figure F-9 Collapsed cripple stud walls dropped 
this house to the ground, 1992 Landers 
and Big Bear earthquakes.


Figure F-10 This house has settled to the ground due 
to collapse of its post and pier 
foundation.


Figure F-11 Collapse of unreinforced masonry 
bearing wall, 1933 Long Beach 
earthquake.


Figure F-12 Collapse of a tilt-up bearing wall.
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this resistance to lateral loads is provided by either 
wood or steel diagonal bracing.


The earthquake-resisting systems in modern steel 
buildings take many forms. In moment-resisting steel 
frames, the connections between the beams and the 
columns are designed to resist the rotation of the col-
umn relative to the beam. Thus, the beam and the 
column work together and resist lateral movement 
and lateral displacement by bending.  Steel frames 
sometimes include diagonal bracing configurations, 
such as single diagonal braces, cross-bracing and “K-
bracing.” In braced frames, horizontal loads are 
resisted through tension and compression forces in 
the braces with resulting changed forces in the beams 
and columns. Steel buildings are sometimes con-


structed with moment-resistant frames in one direc-
tion and braced frames in the other.


In concrete structures, shear walls are sometimes 
used to provide lateral resistance in the plane of the 
wall, in addition to moment-resisting frames. Ideally, 
these shear walls are continuous reinforced-concrete 
walls extending from the foundation to the roof of 
the building. They can be exterior walls or interior 
walls. They are interconnected with the rest of the 
concrete frame, and thus resist the horizontal motion 
of one floor relative to another. Shear walls can also 
be constructed of reinforced masonry, using bricks or 
concrete blocks.
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The recommendations in this document are intendedto improve seismic hazardmitigation. The contents 
do not necessarilyreflect the views orthe policiesof the AssociationofBay Area Governments, the 
CaliforniaSeismic Safety Commission, the FederalEmergency Management Agency, or the Governor's 
Office of Emergency Services. The contents do not guaranteethe safety ofany individual, structure, or 


facility in an earthquake. Neitherthe FederalEmergency Management Agency, the State of California 
nor the Association ofBay Area Governments assumes liabilityfor any injury, death, orpropertydamage 
that resultsfrom an earthquake. a 
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1 PREFACE



The financing of hazard mitigation continues to, be one of the more difficult impediments to 
creating a seismically safe environment for Californians. Both State and local governments 
have undertaken mitigation utilizing a variety of funding mechanisms. 


This Handbook grew out of a research project initiated by the California Seismic Safety 
Commission. That project explored the feasibility of utilizing Special Assessment district 
and other bond funding mechanisms available to most municipalities to finance retrofit of 
privately owned seismically hazardous structures. Making these financing tools available to 
private building owners will help local governments reduce or eliminate the hazard of poten
tial collapse posed by these buildings. 


Funding for the research and development of this document was provided by the California 
Seismic Safety Commission, the Bay Area Regional Earthquake Preparedness Project of the 
Governor's Office of Emergency Services, and the Federal Emergency Management Agency, 
(FEMA) through the National Earthquake Hazards Reduction Program. Jane Bullock, Chief, 
Lead Agency Unit, Office of Earthquakes and Natural Hazards, FEMA, was especially 
supportive of this effort. The research was designed and conducted by professional staff of 
the Association of Bay Area Governments. 
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3 FOREWORD



California is one of the most seismically active States in the U.S. The statistics generated by 
seismologists are sobering. Over the coming decades variously sized earthquakes can be 
expected throughout the State, some with catastrophic damage potential. A sample statistic: 
there is a 90% probabilitythat either the San Francisco Bay Area or the Los Angeles basin will 
suffer a magnitude 7 or larger earthquake by the year 2020. 


Each of the many large earthquakes predicted throughout the State can cause billions of dollars 
in property damage, loss ofhuman life, injury, and disruptions in transportation, communications 
and utilities. 


As one response to this threat, because unreinforced masonry buildings (URMs) are susceptible 


to serious damage in a major earthquake, in 1986 the State of California adopted what is 
commonly referred to as "the URM Law. " As discussed later in this Handbook, this law requires 
municipalities and counties within the most seismically active zones in the State to identify and 
create hazard mitigation programs for the unreinforced masonry buildings in their jurisdiction.. 
A number of earthquake experts are now recommending that such identification and mitigation 
be applied to other seismically hazardous structures as well,. including concrete frame structures 
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lacking ductile connections, poorly designed tilt-up concrete buildings with inadequateroof-wall 
connections, and older (pre- 1960) homes with inadequate strength in their foundations or cripple 
walls. 


The URM Law stopped short of requiring the owners of URM buildings to upgrade their 
structures. Many communities, however, have taken the initiative and mandated retrofitting of 
privately-owned URMs and other hazardous buildings. A few jurisdictions have mitigated the 
URM hazard in their community and more are in the process of doing so. The vast majority of 
jurisdictions, however, having identified some or all of the hazards, are wondering what they 
might do to mitigate them. This Handbook has been designed with that group in mind. 


The Handbook was conceived as part of an effort to find sources of financing for retrofit of 
privately owned hazardous buildings. The first step in the research process was to survey the 520 
cities, towns and counties in California as to the status of their URM retrofit programs, and to 
gather information on any financial and non-financial incentive programs they may have 
established. Although more than 35% of those surveyed did respond, very few respondents had 
implemented any retrofit incentive programs. While the survey did not reveal the pot of gold, 
we were excited and encouraged by the creativity and resourcefulness of the few jurisdictions 
which have found ways to leverage or develop financing while promoting retrofitting in their 
communities. Their efforts are described in this Handbook. As you read through the Handbook, 
we urge you to contact the individuals listed so that you may discuss with them their experience 0 
and yours. 


This Handbookintroduces the subject of retrofit incentives with PERSPECTIVE, the thoughts of 
Charles Eadie, former Project Manager of the City of Santa Cruz Redevelopment Agency 
Downtown Recovery Plan. The heart of the Handbooklies in the CASE STUDIES, which describe 
steps to promote retrofitting taken by jurisdictions throughout California that may serve as 
models for others. The case studies were selected from responses to our survey. We met with 
staff at these municipalities to develop the case studies, which include descriptions of these 
jurisdictions' programs, as well as discussions of their programs' development, the resources 
they require, and their effectiveness. 


For jurisdictions now trying to develop a system for prioritizing their hazardous buildings, we 
have included the case study of the City of Sonoma, which adopted a mandatory retrofit 
ordinance that includes an objective and flexible system of establishing time-lines for retrofitting 
buildings identified as hazardous. The case study of the City of Palo Alto offers a model for those 
jurisdictions seeking to develop voluntary ordinances, and includes several non-financial 
incentives. (Note that we did not included a case study describing the Los Angeles Division 88 
ordinance. The ordinance is readily available to those who are interested in a copy. If only 
because of its size, the City of Los Angeles is unique, and the process by which it developed and 
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is implementing the ordinance is less likely to serve as a model for the majority of cities. For 


information about the city's program, refer to Strengthening UnreinforcedMasonry Buildings 


in Los Angeles by William Spangle Associates; see: CONTACTS.) 


Financing retrofit projects is always a concern. The case studies of the cities of Torrance and 


Long Beach offer detailed descriptions of the Special Assessment district bond fmancings which 


these cities pioneered as a method of providing funds to owners of seismically hazardous 
properties. The case study of the City of Upland shows how a small city marshalled resources 


to provide design cost rebates to owners who retrofit their properties. This case study includes 


excerpts from the complete and very thorough application package designed by the city. 


The City of Fullerton case study demonstrates the use of redevelopment agency funds to effect 


seismic retrofit through targeted no-interest loans. Finally, the case study of the City of West 


Hollywood illustrates a multi-faceted approach to financial incentives, including adaptation of 


the city's rent control ordinance to meet the needs of owners and tenants. 


There are several jurisdictions in California which have mitigated the hazard in all their identified 


URMs. While their success is clearly laudable, their stories have not been included in the 


Handbookbecause their programs were not applicable in the current environment. (The City of 


Santa Ana, for example, used -aform of bond financing which no longer provides any advantage 


given subsequent changes in Federal tax laws.) 


In addition to the case studies,.theHandbookcontains PROGRAM HIGHLIGHTS. As compared with 


the extensive discussion in the case studies, these are brief write-ups of actions taken by local 


governments to promote seismic retrofitting in their communities. Names and telephone 
numbers are provided for readers who would like additional information. 


The next two chapters of the Handbook discuss the tools which jurisdictions can use in 


developing programs to promote retrofitting. USING ZONING As AN INCENTIVE To RETROT by 
Michael Dyett, AICP, discusses ways in which zoning can be used to promote seismic upgrading. 


The chapter entitled LOCAL GoVERMENT FINANCING OPTIONS outlines potential sources of 


funding. 


A description of the URM Law and of recent legislation comprises CALIFORNIA STATE SEISMIC 


LEGISLATION, which includes a discussion of the direction in which the State of California is 


headed as, it continues to address the issue. LIABILrrY IMPLICATIONS AND CONSIDERATIONS 


discusses the question of liability in the event of an earthquake. Finally, we have also included 


for easy reference a list of the CONTACTS whose names appear elsewhere in the Handbook. 
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In researching this Handbookwe have learned a few basic lessons which we would like to share 
with our readers: 


*Developing an approach to seismic retrofitting is essential, difficult and 
time-consuming. It requires the dedicated attention over a long period of time of at least one staff 
member, and the guidance and complete support of the elected body of the jurisdiction. 
Understanding the nature and scope of the problem is an important first step. 


*Successful programs require the active participation of the community. The 
jurisdiction must work closely with property owners, tenants, the business community, historic 
preservationists, and all otherinterestedparties toensure that the programdevelopedis perceived 
to be fair, reasonable, and workable. Education, before, during and after program development, 
is critical to its success. 


*There is no such thing as a model program. Each jurisdiction is unique in its 
circumstances and its resources, and each must develop its own approach. 


We wish you good luck and hope this Handbookwill be helpful as you search for solutions to 
the problem of retrofitting privately-owned seismically hazardous structures. 


40 


0 
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EXECUTIVE SUMMARY 7 


California is one of the most seismically active States.in the U.S. Over the coming decades, 


earthquakes of varying intensity can be expected throughout the State. Yet, the State is 


replete with buildings, numbering in the thousands, which are not ready to withstand the 


expected shock. The potential for great loss of life, injury and property damage is immense. 


Most local jurisdictions are aware of the need to address this issue. Since the 1986 adoption 


of the `IJRM (Unreinforced Masonry Building) Law" in California, municipalities large and 


small have devoted their limited resources to identifying URM buildings in their jurisdiction 


that are susceptible to serious damage in the event of a major earthquake, and developing 


mitigation programs as required by the law. A number of earthquake experts are now 


recommending, and several jurisdictions have begun, identification and mitigation of other 


seismically hazardous struetures such as concrete frame structures lacking ductile 


connections, poorly designed tilt-up concrete buildings with inadequate roof-wall 


connections, and older (pre-1960) homes with inadequate strength in their foundations and 


cripple walls. However, many of the jurisdictions which are diligently identifying the 


hazards are at a loss as to how they might encourage owners to undertake needed retrofitting 


projects. 


This Handbook is designed to help local jurisdictions develop their own seismic retrofit 


incentive programs. Using both extensive case studies and abbreviated descriptions, it offers 


the reader a chance to examine the steps which 17 cities have taken to address these issues. 


The Handbook also provides a comprehensive list of financing options. To give readers a 


context for their program development, the Handbook includes both a discussion of 


California's legislative -activityin this area and an analysis of liability considerations. 


The following is a chapter by chapter summary of the contents of the Handbook, with 


conclusions drawn as appropriate. 


PERSPECTIVE 


The PERSPECTIVE section of this Handbook introduces the subject of retrofit 


incentives with the thoughts of Charles Eadie, currently the City Planner of the City 


of Watsonville. Prior to joining Watsonville's staff Mr. Eadie served as Project 


Manager of the City of Santa Cruz Redevelopment Agency Downtown Recovery 


Plan. Mr. Eadie acknowledges that decisions about retrofit requirements and 


financing are extraordinarily difficult, both for owners and for public officials. Santa 


Cruz struggled with the issue in the mid 1980's, in the end leaving the decision to 


retrofit up to individual owners. Today, after the 1989 Loma Prieta earthquake, Eadie 


I 
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says "nearly every property owner wishes he or she had done more." Eadie lists thesays "nearly every property owner wishes he or she had done more." Eadie lists the
following principles, derived from his own experience and that of the City of Santafollowing principles, derived from his own experience and that of the City of Santa
Cruz:Cruz:


1.1. NeverNever forgetforget thatthat youyou willwill havehave anan earthquakeearthquake
2.2. AA retrofitretrofit willwill savesave lives,lives, includingincluding possiblypossibly youryour own.own.
3.3. AnyAny amountamount ofof retrofitretrofit isis anan advantage.advantage. TheThe moremore youyou dodo thethe better.better. EvenEven


minor improvements can make the difference between repair and ruin.minor improvements can make the difference between repair and ruin.
4.4. AA communitycommunity unwillingunwilling toto acceptaccept smallsmall architecturalarchitectural compromisescompromises ofof


historical purity (through retrofit) risks major irreversible loss of historichistorical purity (through retrofit) risks major irreversible loss of historic
character.character.


5.5. TheThe disruptiondisruption andand costcost ofof retrofitretrofit areare minorminor comparedcompared toto thethe catastrophiccatastrophic
costs of doing nothing.costs of doing nothing.


6.6. RecoveryRecovery happenshappens soonersooner whenwhen therethere isis retrofitting.retrofitting., 
7.7. Don'tDon't wait.wait.


STUDIESCASECASE STUIES 


The heart of the Handbook lies in the CASEThe heart of the Handbook lies in the CASE STUDIES, which are outlined in the table entitledwhich are outlined in the table entitledSTMEES, 


Retrofit Incentive Programs: A Quick Look. The cities chosen to be the subjects of the caseRetrofit Incentive Programs: A Quick Look. The cities chosen to be the subjects of the case
studies were selected from responses we received to a survey we sent to 520 cities, towns andstudies were selected from responses we received to a survey we sent to 520 cities, towns and
counties in the State of California. Each case study was developed in consultationcounties in the State of California. Each case study was developed in consultation with thewiththe 
local jurisdiction, and includes a description of the jurisdiction's incentive programs as welllocal jurisdiction, and includes a description of the jurisdiction's incentive programs as well
as discussions of the programs' development, the resources they require, and their effectiveas discussions of the programs' development, the resources they require, and their effective-
ness. Neither the table on the following page nor the paragraphs below can do justice to theness. Neither the table on the following page nor the paragraphs below can do justice to the
case studies. We urge you to read the case studies themselves and, most importantly, to getcase studies. We urge you to read the case studies themselves and, most importantly, to get
in touch with the contacts listed throughout the Handbook so that you can learn first-handin touch with the contacts listed throughout the Handbook so that you can learn first-hand
how their experience can benefit your unique circumstance.how their experience can benefit your unique circumstance.


I 
THE.lTE CITY DE FULLERTONCITY DE FULLERTON


The City of Fullerton offersThe City of Fullerton offers twotiered, no-interest loans to owners who retrofit theirno-interest loans to owners who retrofit theirtwo,-tiered, 
buildings. The first tier comprises a deferred loanbuildings. The first tier comprises a deferred loan due on sale or transfer of title of theon sale or transfer of title of thedue, 
structure. The second tier, which can cover up to 50% of the remaining cost of retrofit, isstructure. The second tier, which can cover up to 50% of the remaining cost of retrofit, is
payable in principal only over a ten-year period, with repayment starting two years after thepayable in principal only over a ten-year period, with repayment starting two years after the
project is completed. These loans are funded and offered by the city's redevelopmentproject is completed. These loans are funded and offered by the city's redevelopment
agency, and are very much integrated into the city's overall redevelopment plan.agency, and are very much integrated into the city's overall redevelopment plan. I 
 
Approximately 114 of the city's 125 URM's are in the process of or have completed theirApproximately 114 of the city's 125 URM's are in the process of or have completed their
retrofitting. Fullerton's success is in large part theretrofitting. Fullerton's success is in large part the result of the close working relationshipthe close working relationshipresultof 
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between the various departments involved. Note that in addition to its U1RM program, 
Fullerton has adopted and achieved full compliance with a tilt-up building retrofit ordinance. 


THIE CY DF LONG BEACH 


The City of Long Beach is renowned for issuing the first large Special Assessment bonds to 


finance retrofit of privately-owned hazardous structures. This bond issue made financing 
available, at an interest rate of 11.3%, to URM owners who joined the Special Assessment 
district. Copies of correspondence between the city and the owners over the course of the 


district's development are included as exhibits to the case study. Of the 506 URM s in the 


city at the time of the bond financing, about one quarter were included in the assessment 
district. About forty owners who did not participate in the first issue have requested that the 


city form a second assessment district. The City of Long Beach and its financing team 
learned many valuable lessons from their pioneering experience; perhaps the most important 


is the need to ensure that property owners thoroughly understand the program, the nature of 


their commitment under the program, and the roles the city does and does not play in the 
program. In retrospect, the city found education of the participants to be the most crucial, 


and the most difficult, part of implementing a Special Assessment financing program. 


THE CITY OF PALO ALTO 


The ordinance developed by the City of Palo Alto is often used as a model by those 


jurisdictions seeking to make retrofitting voluntary rather than mandatory. A copy of the 


ordinance is included as an exhibit to the case study. Palo Alto is also well known for 
offering an exemption from zoning requirements to owners considering retrofitting. While 
retrofitting is voluntary, the city does require owners of hazardous buildings to submit 


detailed engineering reports describing the potential for damage in the event of an 
earthquake. A lesser known feature of Palo Alto's ordinance requires that owners notify 
tenants when the report is complete, and that the report be made a matter of public record, 
attracting the attention of residents and affecting the property's rental and resale values. Palo 
Alto's approach has resulted thus far in the voluntary retrofit of 22 of the 91 buildings 
originally identified as hazardous. Interestingly, while the zoning exemption is very highly 


touted as an incentive, in fact only four projects thus far have requested it. The development 
of Palo Alto's ordinance took four years. The city learned the hard way that the community 
must be very much involved in the development of an ordinance if it is to be understood and 


accepted. 
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RETROFIT INCENTIVE PROGRAMS: 
A QUICK LOOK 


FULLERTON LONG BEACH PALO ALTO SONOMA TORRANCE UPLAND WEST 
HOLLYWOOD 


Retrofit 
Incentives 


*deferred, no 
interest loans 


-matching loans 


long-term 11.3% 
financing 


-engineers reports 
made public 


*exemption from 
zoning 
requirements 


*fee waivers 
-design rebates 


-engineering 
subsidy 


*long-ter 10.75% 
financing 


-design and facade 
improvement 
rebates 


*bank loans 


*fee waivers 
*zoning incentives 
-rent control 


modifications 
*long-tem financing 


n 
Funding 
Source 


redevelopment 
agency 


special assessment 
bond issue 


no program costs redevelopment 
agency 


*special assessment 
bond issue 


*general fund 


*CDBG 
-commercial bank 


loans 


*general fund 
-Mello-Roos bond 
issue 


10 


0 


3 
:T 


B 


*0 


0n 


Comments *flexible regarding 
scope and timing 
of mandatory 
retrofitting 


-offers attractive 
loans to owners 


largest special 
assessment finan-
ing done for this 
purpose in 
California 


used by many as a 
model voluntary 
retrofit program 


-creative system 
for prioritizing 
buildings 


-clear, simple 
informational 
packet 


*first special 
assessment 
financing done 
for this purpose 
in Califomia 


*qualified for CDBG *multi-faceted 
under "Slum and approach 
Blight" category 


rent control 
*arranged for modifications 


reduced cost allowing accclerated 
local bank loans pass-through of 
(untested) retrofit costs 


*very thorough *Mcllo-Roos 
application package financing in process 


Ordinance Type mandatory 
retrofit 


mandatory 
retrofit 


mandatory 
engineering reports 


mandatory 
retrofit 


mandatory 
retrofit 


mandatory 
engineering reports 


mandatory 
retrofit 


#URMS 125 560 46 51 50 65 81 


Type of URMs 99% commercial 


1%residential 


90% commercial 


10% residential 


100% commercial 90% commercia 
10% residential 


70% commercial 
30% residential 


100% commercial 80% commercial 
20% residential 


Population 109,000 430,000 57,000 8,000 133,500 64,000 36,000 


1990/91 General 
Fund 
Revenues: $42 million $224 million $48 million $3 million $93 million $22 million $34 million 


Fund Balance: $ 5 million $ 11 million $14 million $1 million $10 million .$ 8 million $700,000 
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IRE LrrY DE SONOMA 


The City of Sonoma has drafted a mandatory retrofit ordinance which we offer as a model 


for those jurisdictions trying to develop a system for prioritizing hazardous structures. In 


most mandatory ordinances, the deadline by which owners must retrofit depends upon the 


priority assigned to their building. To determine a building's priority, Sonoma's ordinance 


establishes an objective, straightforward point system, explained fully in the case study, 


using factors such as type and hours of use, number of stories, proximity to public sidewalks 


and adjacent buildings, and structural adjustments (such as parapet bracing). Buildings may 
move up or down on the priority scale as they modify any of the factors which led to their 


original point assignments. Adjusting their priority level allows owners to adjust the 


timetable for retrofitting, resulting in a very flexible mandate. 


The City of Sonoma also provides financial incentives to owners, offering permit fee waivers 


and architectural and engineering grants for seismic upgrading. The time allowed for com


plete upgrading ranges from 4 1/2 to twelve years, depending upon the building's priority. 


Nonetheless, within one year of program implementation, fourteen buildings were in the 


process of being, or had been, completely upgraded. As in the case of Palo Alto, a lesson 


which might be learned from the City of Sonoma's experience is the value of being sensitive 


to the concerns of the community. The ordinance was designed for maximum flexibility, and 


was thoroughly discussed with and explained to citizens at community meetings. One of the 


outstanding features of the City of Sonoma's program is how clearly it is articulated in the 


materials it offers to the community. Copies of that material are included as an exhibit to the 


case study. 


THE CITYD TORRANCE 


The City of Torrance issued the first Special Assessment bond to finance the retrofit of 


privately owned hazardous structures. The case study of the City of Torrance is included to 


highlight the fact that a relatively small city (population 134,000) with few URMs (seven 


parcels in the assessment district) can accomplish the same thing as a larger city such as 


Long Beach (population 430,000) with many URMs (307 parcels in the district). Torrance in 


fact pioneered the technique. The Special Assessment program is one of two incentives 


provided to owners of hazardous structures. The second, a subsidy to pay for engineering 


analysis, was used by owners of more than half of the city's URMs. To date, Torrance has 


seen 43 of its 50 identified URMs retrofitted. 
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THE CITY OF UPLAND 


The City of Upland is unusual in two respects. Like other jurisdictions, Upland offers 
owners rebates for seismic engineering and architectural costs as well as for city fees and for 
the cost of eligible facade improvements. Upland funded this program with Community 
Development Block Grant monies. Upland is also unusual in that it was able to convince 
local banks, at least in principle, to offer loans with favorable terms to owners seeking fi
nancing for seismic retrofitting. One of the interesting lessons learned by the city is that 
convincing just one owner to begin to retrofit reassures and inspires other owners, who then 
may begin the process themselves thereby encouraging others. The bank financing program 
was developed in response to owner concerns about the expense and availability of funding. 
Once they began the retrofit process the owners? fears did not materialize, and in fact to date 
no one has tested the bank financing program. 


Upland is very proud of the spirit of cooperation in which the program was designed and is 
administered. The city works closely with owners and takes great pains to communicate with 
its citizens. The materials designed by the city to describe its program are very thorough. 
Included as exhibits to the Upland case study are the brochures describing the incentive 
programs and excerpts from the rebate program application package. 


THE CITY OF WEST HOLLYWOOD 


The City of West Hollywood offers an array of incentive programs to owners seeking to 
retrofit. Fee waivers play a key role, as do exemptions from zoning requirements. West 
Hollywood also modified its rent control ordinance, allowing owners to pass through costs to 
tenants on a somewhat accelerated schedule. As of April 1992, 28 of West Hollywood's 69 
hazardous URMs had been retrofitted. West Hollywood also recently established a 
Mello-Roos district to provide financing, similar to Special Assessment district financing, to 
owners of 6 hazardous structures. Although many have discussed this type of program in 
principle,West Hollywood may become the first city to issue Mello-Roos bonds for this 
purpose. In addition to learning how difficult it is to be a pioneer, West Hollywood has 
learned that dedicated staff people are key to the success of a city's programs. The menu of 
programs was developed for the city by a committed staff person who spent much of his time 
researching the issue and was personally involved with each of the affected owners. 
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PROGRAM HIGHLIGHTS 


In addition to the case studies, the Handbook contains short descriptions of steps taken by 
local governments in the area of seismic retrofit, outlined in the table entitled Program 
Highlights: A Quick Look. The HIGHLIGHTS offer names and telephone numbers for those 


who would like more information. In addition to offering a menu of suggestions, this section 
illustrates that any jurisdiction which makes it a priority should be able to offer some kind of 
incentive to owners of buildings requiring retrofitting. 


USING ZONING AS AN INCENTIVE LO RETROFIT 


Zoning can be used to promote seismic retrofit, according to Michael V. Dyett, AICP, 


founder of Blayney Dyett Greenberg, urban and regional planners. These techniques have 
been used to promote other public purposes, such as affordable housing and historic 
preservation. Dyett offers the following types of incentives for consideration: 


-Density/intensity bonuses 
-Transfer of development rights 
-Reduction in development standards 
-Relief from nonconforming provisions, and 
-Restrictions on new occupancy of a potentially hazardous building 


These incentives are discussed in this 6hapter. To illustrate their use, Dyett offers an 


example of an incentive program for seismic hazard upgrading using these zoning incen
tives. 
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LOCAL GOV3RNMEN FNANCING OPllONS 


In recognition of the fact tat no incentive for retrofit seems to work quite as well as money, 


we have attempted to discuss both the existence of funding and its accessibility. This section 


provides legal citations, background information and contacts for the following funding 


programs: 
- California Housing Rehabilitation Program 
- Community Development Block Grants 
- HOME Program 
- Small Business Administration 
- General Obligation Bonds 
- Marks-Foran Residential Rehabilitation Act 
- Marks Historic Bond Act 
- Mello-Roos Community Facilities District 
- Public Purpose Bonds 
- Special Assessment Districts 
- Tax Increment Financing or Tax Allocation Bonds 


Not all of the sources of funds we have outlined have actually been used to finance seismic 


retrofitting of privately owned buildings. We surveyed the many different Federal and State 


funding sources and described those which have been used successf ully for this purpose or 


which seem to, be potential sources. Whenever possible, we have included contacts who 


should be able to answer questions or provide additional information. We hope that 


communities are able to access some of the as yet untapped funding sources to finance 


seismic retrofit projects. 


CALIFORNA STATE SIS&C LEGISLAfON 


This section describes the recent history of California legislation relating to seismic hazard 


reduction, and describes how such legislation might affect cities and counties across e 


State, with particular attention paid to legislation that directly affects a jurisdiction's ability 


to provide financial assistance to owners of seismically hazardous structures. The discussion 


examines legislation pertaining to bond-related options such as Special Assessment Districts, 


Mello-Roos Districts and General Obligation Bonds. It also discusses redevelopment 


agencies as financing vehicles and describes ways in which the State has attempted to reach 


out directly to property owners. 
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This section also contains a short discussion of some issues that are often raised by local 
officials considering financial incentive programs. Addressed are concerns about private 
owners being granted a "gift of public funds," the question of whether assistance to finance 
the retrofit of religious structures is a violation of the separation of church and State, and the 
question of liability, an issue discussed in more detail in the next chapter. 


This section, of necessity, provides only a quick overview of the most recent seismic 
retrofit-related legislation. The State of California Seismic Safety Commission is a good 
source of additional information. 


LIABILITY IMPLICATIONS AND CONSIDERATIONS 


Liability in connection with the issue of retrofitting can be viewed as a double-edged sword. 
Potential liability can be a disincentive for retrofitting or an incentive for taking action, 
depending upon how it is viewed. Tort liability is discussed in this section by Jeanne Perkins 
of the Association of Bay Area Governments and Kenneth Moy of Moy & Lesser. There are, 
as yet, no appellate court decisions on this issue and therefore no legal precedents. However, 
the authors conclude that it is highly likely, under the appropriate circumstances, that liability 
could be assigned to a private owner. Addressing the hazard under the guidance of experts 
will significantly lessen that likelihood. Public agency liability with respect to private 
buildings is not large and will not increase as a result of its activities in identifying and 
abating hazardous buildings. 
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There is nothing easy about the decision to retrofit old buildings. Retrofit is costly, time-
consuming and disruptive to tenants and building owners. It changes the economic 
calculation in terms of rent needed to pay off the investment, creating hardships. It can pose 
architectural, engineering and logistical challenges. It can affect the historic integrity of a 
building. 


What is doubly difficult is that the benefit is easy to discount. All the costs and hardships are 
immediate, yet the spectre of an earthquake is an abstraction, something that seems remote, 
far off in the future. People acknowledge the certainty of future earthquakes but assume that 
it will not happen to them. 


These factors combine to make decisions about retrofit requirements and financing gut-
wrenching and difficult. No one knows how, when or with what force an earthquake will 
strike any particular city. The odds favor the politician and building owner who assume that 
the earthquake won't strike during their term of office or their tenure as owner. 


Unfortunately for Santa Cruz, the 1989 Loma Prieta Earthquake forever tagged the town as, 
another grim lesson about the final and irretrievable costs of discounting long term benefits 
for short term gain. Three deaths, the loss of 34 downtown buildings, the end of a beloved 
historic district and the beginning of an arduous struggle for economic and community 
recovery was the steep price Santa Cruz paid to join the historic landscape littered with 
lessons begging to be learned. 


In the mid 1980s the Santa Cruz community struggled with the issue of retrofit. After much 
controversy the decision was left to individual property owners because of the high short-
term costs and lack of financial resources available. 


Today nearly every property owner wishes he or she had done more. Many are thankful for 
any little bit they did. 


A furniture store owner says he owes his life (and those of several others) to a minor retrofit
ting he did as an afterthought in conjunction with a reroofing. He still has nightmares 
thinking how close he came to.not anchoring the roof. 


Another owner of a small historic commercial building points to a redwood beam and some 
bracing he had put in his basement in the late 1970s on the advice of his contractor. Without 
those relatively minor additions, his building would have collapsed under the weight of the 
tons of brick from a neighbor's parapet. Instead he is repaired and back in business. 


A partially completed retrofit of the historic Cooperhouse was enough to prevent total col
lapse of that building but not to save it. Still, the owner considers every penny of the 
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thousands he spent to be a worthwhile investment because of the lives that were saved. 


For many businesses, access to their building after the earthquake was critical to their recov
ery. Access was a function of damage. Damage was a function of retrofit. Fifteen minutes 
of access, or no access at all, was the fate of many whose buildings had no retrofit and were 
most unsafe. They never retrieved their files, their records, their merchandise. For others, all 
inventory was recovered, including irreplaceable personal and collector's items. 


In 1992, three years after Loma Prieta, many Santa Cruz building owners are still sitting with 
vacant lots. They face crushing economic realities. Lacking any retrofit, their buildings had 
been damaged beyond repair. Searching for elusive financial backing to rebuild, they some
times speak with remorse about the relative pittance it would have cost for the proverbial 
''ounce of prevention." 


Meanwhile, grand reopenings have taken place in several buildings which had retrofits 
(mostly partial) that were enough to render them repairable. For these property owners and 
businesses, recovery arrived much sooner. And their community, desperately searching for a 
break, was grateful for their foresight and pre-quake commitment. 


If these brief snippets of personal experience could be translated into a set of principles, it 
would be these: 


* Never forget that you will have an earthquake. 


* A retrofit will save lives, including possibly your own. 


* Any amount of retrofit is an advantage. The more you do the better. Even minor 
improvements can make a difference between repair and ruin. 


* A community unwilling to accept small architectural compromises of historical purity 
(through retrofit) risks major irreversible loss of historic character. 


* The disruption and costs of retrofit are minor compared to the 
catastrophic costs of doing nothing. 


* Recovery happens sooner when there is retrofitting. 


* Don't wait. 


Charles Eadie is the City Planner of the City of Watsonville. Prior to joining Watsonville, Eadie served as 
Project Manager of the Downtown Recovery Plan of the City of Santa Cruz Redevelopment Agency. 
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BACKGROUND 


The City of Fullerton is located in Orange County approximately 20 miles southeast of Los 


Angeles along the 1-5 corridor and State Highway 91. Incorporated in 1904, the City of 
Fullerton owes its past economic growth to the acres of orange groves that could once be 


found around the city and the oil that was found beneath the city. Today, the city boasts 
more than 6,000 businesses, and industries, with a total work force in excess of 71,000. 


ORDINANCE 


The Fullerton city council adopted a mandatory seismic retrofit ordinance in December 1990. 


The ordinance is based on the Los Angeles model and has been incorporated into the Fullerton 


building code. The ordinance applies to all buildings constructed prior to 1934 and establishes 
four rating classifications: essential buildings, high-risk buildings, medium-fisk buildings and 
low-risk buildings. The deadline for compliance under this -ordinance was February 1992. 


This ordinance also requires the building official to file with the county recorder a certificate 


stating that the subject building is within the scope of Chapter 88 - Earthquake Hazard Reduction 
in Existing Buildings. As a matter of policy, no such certificates were filed until a structure was 
in violation of the council approved deadline for compliance. This ordinance does not require 
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alteration of existing electrical, plumbing, mechanical or fire safety systems unless they 
constitute a hazard to life or property as determined by the building official. 


The City of Fullerton has a separate ordinance requiring the retrofit of concrete tilt-up buildings. 
This ordinance, Chapter 89, applies to all buildings constructed prior to April 6, 1974 with 
concrete tilt-up bearing walls. This ordinance also requires the building official to file with the 
county recorder a certificate stating that the subject building is within the scope of Chapter 89. 


INCENTIVE PROGRAM CONCEPT 


Fullerton's Seismic Rehabilitation Loan Program was approved by the redevelopment agency in 
May 1991. This loan program was developed to finance seismic retrofit projects using tax 
increment funds from the city's redevelopment areas. Fullerton has designated two redevelopment 
areas - the Orangefair and the Central Redevelopment Projects Areas - which cover approximately 
1.5 square miles of the city. Properties eligible for funding under this program include all 
commercial unreinforced masonry (URM) parcels or apartment buildings with five ormore units 
that are located in either of the city's designated redevelopment areas and were identified in 
Fullerton's Unreinforced Masonry Survey. (The loan program is not offered for retrofit of 
concrete tilt-up structures.) There is also a retroactive financing clause which allows for the 
reimbursement of a portion of the "soft" cost of engineering retrofitting, title and insurance costs 
and push tests performed before the loan program was established. The availability of these funds 
is limited to the seismic retrofit of brick buildings in the designated redevelopment areas. The 
size of the loan is based on the extent of the seismic retrofit project. 


The loans offered by the redevelopment authority to URM owners performing retrofit work are 
two-tiered. The first $25,000 of the amount needed is a deferred, no-interest loan due on sale or 
transfer of title of the structure. The redevelopment authority will then finance 50% of the 
remaining cost of retrofit which is repaid over a 10 year period with principal payments starting 
two years after the project is completed. There is no established ceiling on the amount of 
matching loan which will be made. 


The redevelopment authority oversees this loan program. The redevelopment authority takes 
bank-like precautions before making a loan such as running a title check on the structure, running 
a credit check on the owner and establishing that the loan-to-value ratio for the structure does not 
exceed 70%. The redevelopment authority also requires that 3 bids be submitted for the work 
and that the lowest bid be accepted. (The least expensive of the retrofits have come in at about 
$12/square foot but others have cost considerably more than that. ) As with most funding 
programs, Fullerton's system is based on reimbursement. The building owner must submit 
receipts for work done in order to draw down loan funds. This system allows contractors to be 
paid on a periodic basis. 
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PROGRAM RESOURCE REOITREMENTS 


The redevelopment authority has made 6 loans, totalling $325,000, to date and has another 6 


loans, totalling $225,000, in the approval process. The city expects the demand for such funding 


to greatly increase. The redevelopment authority is concerned that the amount of tax increment 
funds available will not be sufficient to finance all the work required and that Fullerton is in 
danger of running out of funds for this program in the near future. A worst case scenario is that 


the amount of work necessary to completely address the seismic hazard in Fullerton will total 
approximately $5 million. 


The seismic retrofit loan program is directly related to the general rehabilitation program of the 


redevelopment authority. In fact, the redevelopment authority finds itself in a difficult position 
regarding buildings that were given rehabilitation loans prior to the passing of the URM Law. 
Some of the buildings with outstanding rehabilitation loans are seismically deficient which puts 
the authority in a situation, similar to that in which many banks find themselves, of being first 
lienholder on a structure in danger of becoming rubble in the next big earthquake. The 
redevelopment authority has identified these buildings and aggressively marketed the seismic 
retrofit loan program to their owners in an attempt to obtain some additional security for the 
rehabilitation loans. 


PROGRAM DEVELOPMENT 


After the URM Law was passed by the State Legislature, the affected departments met with the 
Fullerton City Manager to discuss the city's approach to compliance. It was decided to pursue 


a mandatory retrofit program but to put an emphasis on restoring historical structures and 


preserving the historical fabric ofthe community through the use of the redevelopment authority 


Before the ordinance was adopted, the city held a number ofpublic meetings. There was a general 


meeting and then a number of smaller meetings targeted at URM owners, senior citizens, 
property owners in the redevelopment areas, etc. After the ordinance was adopted another series 


of meetings took place, particularly with the Chamber of Commerce. These meetings were held 
in an effort to calm some ofthe fears about the proposed program and to emphasize that the retrofit 
costs would not be as high as rumored. 


There was clearly arealization among the Fullerton agencies involved in the enforcement of the 
retrofit ordinancethat cooperation among theimselveswould bekey to the success of theprogram. 
This sense of cooperation among city departments overflowed and created a sense of cooperation 
with URM owners. The Building Department has developed a very cooperative working 
relationship with URM owners. The use of the building and its historical significance are taken 
into consideration when developing the scale oftheproject. The Building Department considers 
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each building on a case by case basis when determining the extent to which other life safety and 
fire protection upgrades must be made. The Building Department has also adopted a policy 
allowing property owners to establish temporary offices in trailers on the project premises which 
can allow tenant businesses to continue to operate during the retrofit period. 


PROGRAM EFFECTIVENESS 


Owners of approximately 100 of the city's 125 URMs have either retrofitted their structure or 
submitted plans for proposed retrofitting. The owners who missed the original deadline but have 
since displayed some effort are being given an unofficial extension. Of the remaining buildings, 
owners of only 11 buildings have provided absolutely no indication that they are addressing the 
issue of seismic retrofitting. If the owners of these buildings have still done nothing 6 months 
after the deadline for compliance, their buildings will be "red-tagged" and ordered vacated. 


To date 3 URM retrofits have been completed, 8 URM retrofits are under construction and 45 
retrofit projects are in the plan check stage. Of the 220 tilt-up structures identified by the city, 
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PROGRAM STRENGTHS 


Any time a city has the means to provide some financial assistance to URM owners, it must be 
considered a program strength. The strong local economy and the pro-redevelopment attitude 
of Fullerton both add to the strength and success of Fullerton's retrofit program. It appears that 
the City of Fullerton's ability to deal with its URM owners in a very personalized manner is also 
a major strength of its retrofit program. 


KEYS TO SUCCESS 


There is a great deal of cooperation among the different departments involved in the retrofit 
program. Fullerton's Development Services Department and redevelopment authority have 
both been involved with the retrofit program since its inception and continue to work together 
closely on enforcement of the ordinance. The city also has a high level of professional expertise 
in-house, as exhibited by its ability to proceed with a tilt-up retrofit ordinance prior to the State 
of California legally requiring such retrofits. 
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EXHIBITS



* Seismic Loan Program - Loan Program Guidelines 


CONTACTS 


Chuck Daleo Fullerton Building Official (714) 738-6558 
Rick Forintos Project Coordinator - Fullerton Redevelopment Agency (714) 738-6877 
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Fullerton: Exhibits 


SEISMIC LOAN PROGRAM



Loan Program Guidelines

January 1992



Section



1 BACKGROUND AND PURPOSE



2 AMOUNT OF AVAILABLE ASSISTANCE



3 DEFINITIONS



4 ELIGIBLE PROPERTIES AND PRODUCTS



5 SUBORDINATION



6 APPLICATION PROCEDURES, APPLICATION REVIEW, AND APPROVAL 
OF LOAN



7 POST-APPLICATION APPROVAL CHRONOLOGY AND BIDDING 
REQUIREMENTS



a DISBURSEMENT OF LOAN FUNDS 


9 LOAN PAYBACK 


10 SUBSEQUENT LOANS 


11 APPRAISAL 


12 PARTICIPANT'S FUNDS 


13 TITLE REPORT 


EXHIBITS 


- ELIGIBLE PROJECT AREAS 


- APPLICATION 


- ATTACHMENTS 
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SECTION 1 BACKGROUND AND PURPOSE 


The Redevelopment Agency approved the Seismic Rehabilitation Loan Program on 


May 7, 1991, for the Orangefair and Central Redevelopment Project Areas. The



program was adopted to assist and encourage commercial property owners to



seismically upgrade their unreinforced masonry buildings to conform to the



Seismic Ordinance. Apartments with five units or more are also eligible if they



are unreinforced masonry.



SECTION 2 AMOUNT OF AVAILABLE ASSISTANCE



Interest-Free Commercial Loans



Up to $25,000 (1) 100% Agency Loan, deferred, and due on sale with

no interest charge.



From $25,001 and up (1) This amount is on a 50/50 matching basis between

owner and Agency. The loan repayment schedule



begins two years after building completion, to be



repaid in ten annual payments, with no interest.



Churches Churches are eligible for 25% of total project

costs not to exceed $100,000 to be fully repaid



over 10 years starting two years after building



completion.



SECTION 3 DEFINITIONS



Eligible Projects - All seismically deficient buildings as identified in the City 


of Fullerton's Unreinforced Masonry Study conducted in 1990. However, larger



projects which are receiving substantial Agency assistance are not eligible for



seismic loans unless specifically approved by the Agency.



Development Standards - Architectural guidelines for the downtown project area



are contained in the CBD Guidelines booklet. All plans for buildings in either



project area, when the seismic work has a visual impact on the building, are to



be reviewed and approved by the Redevelopment Design Review Committee.



must have an OPA approved
Owner Participation Agreement - All property owners 


by the Redevelopment Agency. This Agreement contains all of the terms and



conditions applicable to the project, project scope, and the chosen bidder's cost



breakdown. In addition, there are requirements for insurance, title policies,



and non-discrimination clauses which must be followed.



Program - The Seismic Rehabilitation Loan Program as approved by the 


Redevelopment Agency on May 7, 1991.



.1 ADJACENT PARCELS OWNED BY THE SAME OWNER ARE NOT CONSIDERED SEPARATE



LOANS. THE AGENCY LOAN IS DEFERRED ON THE FIRST $25,000 OF PROJECT COSTS



WITH 50/50 MATCH OVER $25,000.



1
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SECTION 4 ELIGIBLE PROPERTIES AND PROJECTS 


A. Eligible Properties



Properties eligible for inclusion in the Program shall include all commercial



parcels or apartments of five units or more within the boundaries of the Central



Redevelopment Area and the Orangefair Redevelopment Area as identified in the



City of Fullerton's Unreinforced Masonry Study conducted in 19901. Also, those



owners who have already started or completed seismic work, retroactive to



March 6 1990, may be reimbursed for those expenses if the work was done in 


conformance with Fullerton Seismic Ordinance requirements.



B. Eligible Work



Work eligible for Agency participation shall include the following as a minimum:



Interior or exterior repair or replacement in order to mitigate any unsafe or



dangerous structural conditions as identified in the City's Unreinforced Masonry 


Study or such subsequent repairs as required by the Building Department. Such



seismic work shall be in compliance with the architect's plans as approved by



Seismic work which is performed in
the Building Department and the RDRC. 



conjunction with new construction or which is done in conjunction with demolition



or removal of more than 25% of the existing exterior walls is not eligible for



this program.



Specific eligible costs may include, but are not limited to, the following:



2

Architectural plans and structural calculations , new concrete 'footings or



roof diaphragm/shear
strengthening of existing footings, floor/wall anchoring, 

crack repair, tuckpointing,
transfer, diaphragm chords, interior shear walls, 



strengthening wall parapets or projecting signboards and reroofing, replastering



and patching or replacing stucco or brick which is damaged as a part of the 


seismic strengthening. 


SECTION 5 SUBORDINATION 


All loans shall be secured by a Deed of Trust listing the Redevelopment Agency 


as beneficiary and the City of Fullerton as trustee. The Agency is willing to 


take a position as a junior lienholder; however, if insufficient security exists 


to protect the Agency's interest in the property, then the loan amount may be 


reduced or the loan denied. Specifically, the Agency will agree to subordinate 


its seismic loan to construction or permanent financing or refinancing for a more 


favorable interest rate without requiring repayment. The Participant's request 


for subordination for refinancing or other reasons shall be reviewed and 


determined in the sole discretion of the Agency which- approval shall not be 


unreasonably withheld. The Agency, when revising the subordination request, 


prefers that the total of all liens shall not exceed 70% of the total loans to 
When the
the appraised fair market value of the appraisal of the property. 


1 Except Concrete Tilt-up. 


2 Owner can include these as project costs for reimbursement after Agency 


loan is funded. 


2 


Seismic Retrofit Incentive Programs 
Fall1992








F-4

FEu:llerton, Exlhilbits 


SILjT1lN '5 @contioued) 


,esitrInaled p:ropaierlty values lbegins t MP'Path Ot ian to value Lncludling the 


Agnemey"s proposed Loan, in appralsal may be reqLired to deternmine te acitual 


appirasised moarket vatue of tihe proptyl: (sBe SEiCo tI}I 


54, AND AIPFRONANL Or LN,VALICAT:Ei:D RRC:EDRES'S'ESSICTIO ,Ae, ICATIEON RE1WT 


1. Appl it ant shall i iscilas s te eropos ed proi let th
th the 'Re derve ee0li sta E:f 


I~Sux:rs :szstnz hpme ;S~iaztf
IBfat~Btl t;i4C1; euilzpamiBuilding Department IEn order


'it to derveLop th soSMp'e of the project,and 


apqpl Leat ion, ava:ia l e fm fthe2. Ap intarnl; shal fI It out a s'iisisi: 
?eder-,leld.evlment Office,, :103 IWesit CorninealthA.ieenvue, Fullerton,, ICA 25ll32. 


project, and plainsffiD inE'cludefthe folloawsling:3 Reiewg of r, e aplkcaLtn,. 


A14. ,.Mvailabllilty of Agepncy: friunds for this and otier projects. 


B. Es the buiLding on hhe Hffistorical Building Suivey oi a designalted 


Loal Landmark?z 


C. Severity of seisimoc problem. 
D. IHaSsthe exterior of telt'hi building been previously remodeled; ad does 


th e AgIemncy alreadyq 'havie a RINabUtieiati on LLoian onn ftfhe propertyl 
are plansE. Has the iorner already spent money to do seismic work, 


the prij ecit?completedm and is the owner ready to start 


AriefIthe toltal loans, incliding thfe Agemncy5 loand, aot 'in excess of BrOt I,F 
of the bluilding,,s fair market appraisal? 


SECTIt 7 PiDS? PP C . P ?PROAIL CHwRONOGe AlD IEDDING TREIRENTSrS 


:L Ater the applicsatlon has bern acceptved, ithe applicait arnd Aicfy sitaff 


shea.l meit w ith Ithe oamifcer's des:ipercis :regrds':ing thie concepitual plains Eor 


and his contractmurs shiall sve ihe Secretaty off ibethe project. The owinrmuier 
Inteirorls Standards :n designing and constrxcitlng thoe improvemerts and 


n the repaIr of any daiale ciauseld by ehe se:LsmI: erk. Des l 
boe chosen baseld Dan theietr familiarityprafes somals and contrawtorns slrSol 


ii 0lh hesse Staindanrdis and lehict veri:Le'd reihabIlItaittI exprilence on 


similarr ete afs b'of;rI~diqs, 'The gency and Develo ie ot er*18ces pref'er 


the Hilt! faslteninng sstem end Chalt the pirilmary sreaet exterior of t the 


btuilding shall not e penietrated wilh slupport flaLngeps Of aarglty e. 


be revlerwed by the Development ServicesExeptlons to this rlLe rill 
Depairtment. 


t!' iOce ionceptwal plais are 'prepared,, the appicmant shall process lehe 'plans 
IncludtIng Itheltihrot glh all applicable i ity of EaLiler on relview Proci ures 


DnRI ILE repairs Impact lel exterloar of lthe 'bullding or historic ior 


arichliti tral features considerie It 'be s:igllfint. 


I, 


,S'e'isflosc Re~t am:Tn len~ise PrDriams 
P-aE1 11M 







F-5 Fullerton: Exhibits 


SECTION 7 (continued) 


Two written bids are required to determine the cost of the project. The

3. 



owner shall select the lowest responsible bidder. An applicant may build



a project by using: a) a general contractor, b) a managing contractor on



a fee basis, or c) by acting as an owner/builder.



a. If a general contractor is used, two overall bids shall be provided



in sufficient item detail to allow the Agency staff to determine that



a substantially similar character of work was bid by all contractors



submitting proposals. The more complex projects shall require an



owner to employ a General Contractor unless it can be demonstrated



that the owner or his representative has sufficient time and



expertise to run the project.



at
b. In the case of a managing contractor employed on a fee basis, 



least two bids for each subcontracted trade used shall be required

paid to the managing
in addition to a statement of the fee to be 



The fee paid shall not exceed the then prevailing
contractor. 

industry standard for construction management fees.



If the applicant acts as an owner/builder, a cost estimate for each
c. 

item of work to be performed by the owner/builder's own forces shall



be provided, itemized by labor and material. If the applicant also



utilizes the services of subcontractors to complete the 


rehabilitation, then at least two bids must be provided for any such



subcontracted work. If the Agency staff questions the cost estimate



of any owner/builder items not subcontracted, then the staff may



request that the owner/builder provide two comparison bids for the



work in question.



Once plans have been approved by the Building Department and bids

4. 



solicited, the Agency staff shall schedule the item for the next available



Agency meeting agenda. The Owner Participation Agreement shall be executed



by the applicant prior to the Agency meeting. In addition to the basic 


agreement (attached to these guidelines in Appendix A), the following



attachments to the Owner Participation Agreement will require the

included
applicant's signature prior to the Agency meeting and are also 



in Appendix A:



Attachment C: Short Form Deed of Trust



Attachment D: Promissory Note 
Attachment E: Contractor's General Liability Insurance, Workmen's 


Compensation Insurance and Owners Fire Insurance Policies 


Attachment F: Memorandum of Agreement 


A Lender's Policy of Title Insurance shall be provided to protect Agency 


from subsequent liens or claims.



After Agency approval and recordation of the Deed of Trust, the applicant
5. 

may apply for reimbursement of eligible expenses. Under certain



extenuating circumstances, the Agency may approve agreements after



commencement of construction and may approve reimbursement of prior 


expenditures as long as they constitute eligible rehabilitation expenses



as described in Section 3.B of the guidelines.



4
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SECTION 8 DISBURSEMENT OF LOAN FUNDS



In order to draw down loan funds, the applicant shall submit the following items



to the Redevelopment Office:



1. Participant's request for progress payment.



amount of eligible work.
2. Paid invoices for the 



Labor and material lien releases for all invoices 
submitted.



3. 



4. Under the owner/builder option, the applicant shall be reimbursed upon



presentation of paid invoices for all materials and certified 
payrolls for



all labor charges, up to the amount of the estimate for the work as



above.
discussed in Section 7, Item 3.C. 



Reimbursement of eligible expenses shall be 100% of the 
first $25,000 of eligible



costs based on invoices submitted for payment, less a 10% retention. Amounts



in excess of $25,000 shall be reimbursed at 50% of eligible costs, less a 10%



retention, until the maximum amount is reached. The retention shall be released



to the applicant not earlier than 30 days after a Notice 
of Completion has been



filed with the County Recorder's office.



SECTION 9 LOAN PAYBACK



The

Loan payback shall be made pursuant to the terms as contained in the note. 



Agency may approve deferral of payback in the event of refinancing or other



reasons acceptable to the Agency.



SECTION 10 SUBSEOUENT LOANS



If the scope of an approved project is expanded after construction 
has begun,



an increase in the loan amount for eligible activities 
up to the stated limits



of the program may be granted at the sole discretion of 
the Agency.



Should loan terms and amounts allowed under the program be changed subsequent

the applicant may



to approval and disbursement of loan funds to an applicant, 



reapply for an additional loan. A new application under the revised terms will



be considered provided that additional work is being proposed. Only one



reapplication under the terms of this section will be considered. 
Costs of work



previously completed shall not be included in the reapplication.



SECTION 11 APPRAISAL



For projects with an Agency Loan over 50% loan to value (including 
senior loans),



an appraisal may be required at Agency's option. The appraisal, if required,



will be reviewed by the City of Fullerton's real estate 
office to determine its



adequacy and conformance to industry standards.



SECTION 12 PARTICIPANT'S FUNDS



Participant's funds shall be available to complete participant's portion of



project and be set aside exclusively for this project.



5
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SECTION 13 TITLE REPORT



All projects shall require a title report to verify liens, 
easements and other



matters of record, etc. and to insure the Agency's loan. The City of Fullerton



has a contract with Commonwealth Land Title Company (CLTC) for title reports and 


the Agency shall utilize CLTC for its seismic loan program. The applicant will



be required to pay for these services directly and can be reimbursed 
later on



from loan proceeds after the loan records.



6
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25 CITY OF LONG BEACH



BACKGROQUND 


The City of Long Beach, fifth largest city in California, encompasses a 50-square mile 


coastal area located on the southern edge of Los Angeles County. The city is known both as 


a major industrial center and as a popular beach resort area hosting a substantial tourist and 


convention business. Long Beach historically has been a leader in the area of seismic safety. 


In response to its losses in the 1933 earthquake, the city adopted the toughest building code 


in the nation. Its present day ordinance exempts all structures built after 1934. The City of 


Long Beach has been pursuing the seismic retrofit of hazardous buildings in its community 


for many years. 


HAZARDOUS BUILDINGS PlROELE 


Despite its longstanding concern for seismic safety, in 1989 the city still contained 


approximately 560 unreinforced masonry buildings (URMs). The majority of the buildings 


are commercial in use. 
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ORDINANCE 


The city first adopted its seismic ordinance in the late 1970s. At that time the seismically 
hazardous buildings were divided into three categories: 


most dangerous: these buildings were ordered repaired immediately or torn down 
more dangerous: these buildings were given until 1985 to be brought up to code or 


demolished 
leastdangerous: these buildings were given until January 1991 to be brought up to 


code or torn down (on 1/1/91 the owners of these remaining 
buildings were served with a notice that they had 60 days to 
develop a plan for compliance and submit it to the Building 
Inspection Department). 


By the end of the 1980s owners of buildings in the first two categories had complied with the 
ordinance. The city did not provide these owners with any financial or other incentives. 
There remained to be addressed those buildings categorized as leastdangerousby the 
ordinance. 


INCENTIVE PROGRAM CONCEPT 


Long Beach's program provided participants with long-term financing at the then-market 
interest rate of 11.3%. Initially, the city allowed a 3 month period in which property owners 
could apply for participation in the program. The application period was subsequently 
extended by 4 months. Property owners interested in participating submitted to the city, for 
review by its Superintendent of Building and Safety, a report prepared by a California 
licensed engineer or architect. In general, each report provided for the roof and floors of the 
building to be bolted to the adjoining walls, for the interior and exterior walls to be 
reinforced, and for provisions allowing existing usage and occupancy to be maintained and 
restored. The owners' parcels were then examined to determine their estimated and/or 
appraised values, and tax rolls were checked to ensure that none of the owners was 
delinquent in property tax payment. (See: PROGRAM DEVELOPMENT) 


Of the 319 parcels for which applications had been submitted, 28 parcels were unable to 
qualify for the financing because of current year tax delinquencies. Approximately 30 
dropped out prior to confirmation of assessments for unrelated reasons. Interestingly, none 
of the applicants failed to meet the value-to-lien requirement. (See: PROGRAM DEVELOPMENT) 
A total of 307 parcels were finally included in the assessment district, representing 137 
structures or about one quarter of the city's remaining URMs. The parcels in the district are 
geographically dispersed throughout the city, with the majority located in the city's 
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downtown area. Of the 307 assessed parcels, 170 are concentrated in 3 multiple-unit 
buildings. Not all of the units in those buildings are included in the district. 


In order to effect the financing Long Beach had to take certain legal steps. The first action 
the city took was to amend its municipal code so that it had the power to form the assessment 
district, levy the assessments, and issue the bonds.- (See: PROGRAM DEVELOPMENT) The city 
next adopted a resolution of intention to proceed, and gave preliminary approval to the 
Assessment Engineer's report which contained estimates of project costs and per parcel 
assessments. Two months later the council adopted another resolution allowing an additional 
65 properties to be included in the district. The council then held a public hearing and, as no 
protests were received, adopted a resolution establishing the district, authorizing the projects 
and confirming and levying the assessment for each parcel. Seven months later the bonds 
were issued and money was placed in an Improvement Fund awaiting disbursement to 
participating owners. 


To receive bond funds an owner must submit to the city a certificate stating that eligible 
improvements have been completed and that the cost of those improvements is eligible for 
reimbursement. The certificate must be signed by the owner and the City Treasurer. Owners 
may either request reimbursement upon completion of seismic related work,, or may request 
that progress payments be made directly to the contractor as construction progresses. 
However in the case of multi-unit buildings, to ensure that all necessary improvements to the 
building will be completed, no funds will be disbursed to owners represented in the district 
until the owners of units who chose not to participate in the district have secured alternative 
financing. 


Undertaking and completing projects is the sole responsibility of individual property owners. 
All owners, must submit final building plans to the city and obtain all the usual permits. 
Owners individually contract and arrange for the projects' construction, and any cost 
overruns are the sole responsibility of the owner. No provisions were made in the bond issue 
for financing such overruns. The time allotted for completion of all the projects is 
approximately two years. If there are bond proceeds remaining at the end of that time 
(perhaps because owners who participated in the district ultimately chose not to undertake 
the improvements, because final costs were under the amounts determined in preliminary 
estimates, or because they did not satisfy the city's requirements for release of the funds) 
these proceeds will be used to prepay the bonds. 


The bonds are repaid through assessment liens against all the parcels included in the district. 
Assessment installments are payable in the same manner and time as general taxes on real 
property. Note that the assessments represent liens against parcels, not personal indebtedness 
of property owners. 
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The annual assessment billed against each parcel represents a pro rata share of the total 
principal and interest of the bonds coming due that year. The assessments in aggregate are 
sufficient not only to pay for the estimated costs of the seismic improvements, but also to 
cover related incidental expenses. These incidental expenses include the city's costs of 
developing and administering the program. Ongoing expenses payable from the bond issue 
include the cost to the city of monitoring construction, administering payments under 
construction contracts, and engineering expenses (See: PROGRAM RESOURCES) In addition to 
the basic assessment on each parcel, the city may levy an annual assessment to pay specified 
costs incurred by the city which are not covered by the basic assessment. These costs would 
arise from administration and collection of assessments, or administration and registration of 
the bonds. The additional annual assessment is capped at $150 per parcel adjusted for 
inflation. 


The bonds issued by Long Beach are secured by the assessments levied against the parcels. 
The assessment liens are on parity with all general and special tax liens. They are 
subordinate to pre-existing Special Assessment liens, but take priority over future fixed 
Special Assessment liens. Most importantly the assessment liens take priority over all 
existing and future private liens, including bank loans and mortgages. 


Failure of an individual property owner to pay an assessment installment will not increase the 
assessments against other parcels. Generally, property securing delinquent assessment 
installments in California is subject to sale in the same manner as property sold for 
non-payment of general property taxes. However, Long Beach has covenanted that it will 
commence judicial foreclosure proceedings against parcels with assessment installments 
which are more than two years delinquent. It also will commence such proceedings against 
all delinquent parcels, even those delinquent for less than two years, in the event that the total 
of installments received by the city is less than 95% of the amount due. When insufficient 
assessments are received to make interest and principal payments on the bonds, amounts in 
the reserve fund are drawn down to make up the deficiency (See: PROGRAM RESOURCES). The 
city does have the option of deferring foreclosure proceedings if the reserve requirement is 
met, i.e. if the city chooses to advance monies to replenish the reserve fund. 


PROGRAM RESOURCES 


Four different city departments were involved in developing Long Beach's program: 
Community Development, the City Treasurer's office, the City Attorney's office and the 
Planning and Building Department. In addition, the Rehabilitation Officer spent a great deal 
of time with individual URM owners. The services of a financing team (financial advisor, 
bond counsel, and underwriter) were also used extensively. Long Beach estimates it cost at 
least $40,000 in city staff time and other expenses to develop the program and issue the 
bonds. These costs, as well as the fees of the financing team, were reimbursed from the 
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proceeds of the bond issue. Ongoing program costs primarily involve the time of the 
Superintendent of Building and Safety to review and approve requests for funds, and the 
resources of the City Treasurer to administer the bond program and collect the assessments. 
The projected ongoing costsRwere also funded through the bond issue, and additional 
amounts may be collected if necessary by levying additional assessments (See: NCENE 


PROGRAM CONCEPT). 


Long Beach issued bonds in the amount of $17.4 million to which were added approximately 
$250,000 in accrued interest and owner deposits, for a total of $17.7 million. The funds 
were allocated as follows: 


$14.9 million of the bond proceeds were deposited into the 
Improvement Fund from which monies would be drawn to cover 
project costs. Monies in this fund earn interest, which is also deposited 
into the Improvement Fund and allocated to the projects. Together 
these sources were projected to supply the $15.1 million needed to 
cover project costs. 


e The bond proceeds also funded a $1.7 million reserve account, required 
in most bond financings, which ensures that funds will be available to 
make timely bond payments. 


* Approximately $500,000 was borrowed to cover interest payments 
which needed to be made on the bonds prior to collection of 
assessments. 


* $450,000 was expended to pay the financing team and cover other 
issuance costs. 


* Finally, the city received from the bond proceeds the $40,000 to 
reimburse itself for monies it spent developing the program, as well as 
$100,000 which it planned to use to cover ongoing administrative 
costs (See: NCETIvE PROGRAM CONCEPT) 


PROGRAM DEVELOPMENT 


Long Beach's program might better be called an enabling rather than an incentive program. 
As the city had not provided any financial assistance to owners of buildings classified by its 
ordinance as "more dangerous" and "most dangerous," it saw no reason to provide such 
assistance to owners of the "least dangerous" structures. While the city ruled out any type of 
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subsidy program, however, it was not oblivious to the economic realities of the day. The 
poor real estate market, the slowing economy and the industry-wide problems of banks made 
it more difficult for the remaining class of owners to find private financing for retrofitting 
projects. The city felt that its most suitable function would be to obtain financing for the 
owners while steering clear of any responsibility for repayment. The best means of 
accomplishing Long Beach's objectives was determined to be a bond financing based upon 
the formation of an assessment district. 


While assessment bonds of the type contemplated were commonly used by cities throughout 
California for other purposes, they had never before been publicly issued to finance repairs of 
privately owned structures. The uniqueness of this purpose made the assessment bond 
issuance process far more complicated than would normally be expected. New ground had to 
be broken on many fronts, a process which ended up taking 18 months rather than the 3 to 6 
months more commonly spent on assessment financings. While developing an appropriate 
legal structure was challenging, the most difficult aspect of the development process 
involved qualifying the properties for participation in the district. 


One issue which needed to be addressed was the status of applicant owners' property tax 
payments. As the assessments would be paid with property taxes (See: INCENTIVE PROGRAM 


CONCEPT), it was important to show that members of the district were current with their tax 
payments. To many people's surprise, it turned out that nearly one third of the applicants 
were delinquent on their tax payments, primarily as a result of a supplemental assessment 
that had been levied a number of years prior but for which the property-owners had never 
been billed. The screening process for owners delinquent on property tax payments caused 
about 12 applicants to drop out of the process. 


As investors in assessment bonds are secured by the property upon which the lien is assessed, 
an important ratio in an assessment financing is the value-to-lien ratio. This ratio suggests to 
investors how much might be recouped from the sale of a property if its owner defaults on 
the assessment. (For foreclosure procedures see INCENTIVE PROGRAM CONCEPT) Typically, 
investors will require that assessment districts contain properties with minimum value-to-lien 
ratios of 3.0 to 1. Long Beach's financing team established a minimum 2.5 to 1 ratio, 
although a small number of properties with lower ratios were accepted into the district. 


Typically, property values are determined by appraisal. Obtaining appraisals, however, can 
be expensive and time-consuming. The city's financial advisor devised a valuation method 
designed to minimize the number of properties for which appraisals would be required. As a 
first step, based on the assumption that a property's market value is always higher than its 
assessed value, an applicant's value-to-lien ratio was calculated using the property's assessed 
value. If the resulting ratio was 2.5 to 1 or higher, the property qualified for inclusion in the 
district. 
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The next test developed a proxy for market value by discounting the property's assessed 


value by 2% for each year since its most recent assessment, and increasing the resulting 


number to more accurately reflect changes in market value since the date of that assessment. 


The derived market value was then used to calculate the value-to-lien ratio. The procedure 


turned out to be extremely complex, but did attain the desired result as all but 50 parcels met 


the minimum value-to-lien ratio and were able to forego formal appraisals. The remaining 


parcels underwent a valuation process by a city approved MAI (Master Appraisal Institute) 


appraisal and in each case the valuation provided the necessary coverage. The following 


table illustrates the value-to-lien ratios of parcels which comprise the district, using both the 


assessed value and the derived or appraised market value. 


In addition to evaluating owners' applications, Long Beach had to take certain steps to effect 


the bond issue. For legal as well as policy reasons, it was very important to make clear that 


the program being developed by the city was intended not to provide benefit to private 


owners but to address a public safety issue. Long Beach, which is a charter city, also needed 


to grant itself the powers necessary to form the assessment district. Accordingly, Chapter 


3.52 was added to the city's municipal code specifically for the purpose of providing 


financing mechanisms to help lower the costs of private improvements required to be made 


to buildings in the city which fail to meet the minimum seismic and public safety 


requirements of the code. The new chapter established procedures for the issuance and sale 


of bonds, the formation of assessment districts, and the levying of assessments on properties, 


incorporating certain provisions of the Improvement Bond Act of 1915 and the Municipal 


Improvement Act of y913 the acts allowing formation of Special Assessment districts (See: 


LOCAL GOvERNMENT FINANCING OPTIONS - SPECIAL ASSESSMENT DISTRICS) Note that the amended 
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code established these procedures to assist in the financing of public safety improvements to 
private properties within the city, improvements which include but (theoretically) are not 
limited to seismic retrofitting. 


PROGRAM EFFECTIVENSS 


About one quarter of the city's 506 remaining URMs were included in the assessment district 
and will be retrofitted using the proceeds of the bond issue. Long Beach is now considering 
forming a second assessment district and floating another bond issue. About 40 property 
owners who failed to sign-up in time for the first assessment district have applied for 
inclusion in the second. It appears the second bond issue would be about 10% the size of the 
first one. 


PROGRAM STRENGTHS 


The primary advantage of the program to the city lies in the fact that Long Beach is able to 
provide owners with financing while retaining no repayment liability. Although the program 
does require ongoing monitoring and administration, these costs are fully covered by the 
assessments levied on the parcels receiving the financing. Because the program is privately 
financed and full financial responsibility lies with the property owners, the projects are not 
subject to regulations applied to public funds such as Davis-Bacon wage requirements. It is 
helpful too that the application process for property-owners is relatively simple and 
participation is optional. 


KEYS TO SUCCESS 


The effectiveness of Long Beach's program is likely linked to the earlier success of the city's 
retrofit efforts. Long Beach had a reputation for holding the line with URM owners. 
Buildings in the "most dangerous" and "more dangerous" categories which had failed to 
meet the earlier retrofit deadlines were razed by the city. This let URM owners know that the 
city was serious about its retrofit program. 


Long Beach also has a great deal of experience in dealing with URMs. The issue is very well 
understood by staff, elected officials, and the public at large. As a result, very little 
controversy surrounded the city's development of its program. 
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By establishing this program, the city was merely offering an alternative to owners who 
could not find long-term financing. It was helpful too that the aggregate project size was 
large, so that the fixed costs of developing and administering the program could be shared 
among many owners. The city and its financing team also did a thorough job of marketing 
this financing option and convincing URM owners to sign up for membership in the 
assessment district. Having learned from its first issue, should it go ahead with the second 
Long Beach will pay particular attention to ensuring that owners understand fully the nature 
of their commitments and those of the city. The city found this to be the most difficult, yet 
the most crucial, aspect of the financing process. 


Finally, the city showed a great deal of flexibility in its willingness to experiment with an 
untried method of financing. Long Beach exhibited a tremendous amount of patience as the 
financing team struggled to develop the program, a process which took 2 to 3 times as long 
as originally expected. 


It is often said that Long Beach was able to develop this project because it is a charter city. 
While this was considered a key factor at that time, Long Beach's bond counsel now believes 
that general law cities too can use Special Assessment financing to fund retrofit programs 
(See: LOCAL GOVERMENT FINANCING OPTIONS - SPECIAL ASSESSMENT DISTRICT). 


EXHIBITS 


e Sample letters to property owners sent over the course of the financing process. 


CONTACTS 


David Lewis Rehabilitation Officer (310) 590-6879 
Richard Hilde City Treasurer (310) 590-6845 
Tim Schaefer Financial Advisor (714) 545-1212 
Masood Sohaili Bond Counsel (213) 669-6692 
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CITY OF LOiG DEIAH 
DEPARTMENT OF COM MUN lY DEVELOPMENT 


333 WEST OCEANBOULEVARD S LONG BEACH CALIFORNIA 9b02 S I21315SS-684I 


January 5, 1990 


Dea: 


According to our records, you are the owner of property 
which has been identified by the Department of Planning and 
Building of the City of Long Beach as requiring certain 
repairs to meet the City's seismic code by 1991. 


The City is considering the feasibility of a bond issue to

make funds available to property owners for the required

seismic repairs. If such an issue is found to be feasible

and desirable we are of the opinion that funds could be

made available under the following general conditions:



o Interest rate would be within the market range of first

mortgages.



o There would be a pro rata commitment fee required to 
pay for initial costs of issuing the bonds. 


o Funds would be repaid on a monthly basis over a 30-year 
term at a fixed rate.



o Security for the funds would be an assessment district 
lien on the property. This form of lien would be in a 
superior position to any existing mortgage. 


o The funds may only be used for work required for 
seismic repairs and cannot be used for general repairs
and improvements. 


If you have not yet finalized your financing for the seismic

repairs to your property and if you may be interested in the

bond program, we would like to discuss it with you further.

We do think the bond financing offers some district 
advantages, particularly the interest rate and the 30-year

term.
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May 2, 990 


Dear nterested Property Owner:



This letter is to inform you of the progress made to date in
preparing to ssue bonds to assist in financing seismic
repairs to your property. At the same time, we need to let
you know cf information we will require from you and the
date for you to 
submit that information.



On May , 990 te Cty Council approved the first reading

f the Procedural Ordinance providing guidelines for
establishir.a the assessmer.t district. The second reading of
the Ordinance occurred on May 15, 990. The next step in
the public process will occur in early August '990, 
when the
City Council will consider the Resolution of Intention to
form the assessment district. We s:ll expect bonds to
finance seismic improvements to be sold November 1990.



The next major step 
for you as a property owner interested
4n utilizing the bond financing is to complete an
engineering analysis of your building as soon as possible.
For your continued participation in the bond program, we
will require a report, 
signed by an engineer or an architect
licensed by the State of California, to be submitted to the
City by June 29, 1990. This report is to include a
description of your existing building, what work needs to be
done to the building to bring it 
into compliance with the
City's seismic code, and an accurate estimate of the cost of
the work. At the same time, by June 29, 1990, you must also
submit your Good Faith Deposit of 1,000 per building.



Many of you are aware that the City Council will consider an
amendment to the City's Seismic Ordinance. Some of you are
also of the opinion that should the amendment be approved,
there may be cost savings in making repairs to your
building. This opinion has led some property owners to want
to delay engineering analysis 
of their buildings until the
City Council has acted on the proposed amendment. It should
be emphasized that the proposed amendment does

the time period to make the repairs. 


not extend



We believe any delays in proceeding with the engineering

work is not in the best interest as to time for those
property owners wishing to participate in the bond financing
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=rooram. . order to meet cut sc.edule to sell bnds, and 
your schedule to make repairs to your building, e neeo to 
proceed on our current scehedue. Therefore. we sugces: t:^=t 
your engineer or arch tect describe work to be done, an-
estimate the cost cf that work, under the exaszng cote. 
This should be the cost estimate you submit to us on June 
29, 1990. Subsequently, if the City does amend the Seismic

Code and the cost of renairs to our uilding is less than

the original estimates we will allow a one-time reduction of

the cost to repair just prior to selling the bonds.



We will be holdina a meetino cf all interested oronertv 
owners on Tuesday, June 12, 1990 at the Pacific Coast Club, 
430 Pine Avenue, in downtown Long Beach. The purpose of the

meeting is to further bring you to date on our progress

in this matter, and to answer any uestions you may have.



Tn the meantime, if you need information cr have uestions,

please call me at (213) 590-6879. 


Sincerely,



DAVID D. LEWIS " 


Redevelopment Project Officer



DDL:bp



2
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CITY OF LONG BEACH 
DEPARTMENT OF COMMUNITY DEVELOPMENT 


33 WESTOCEAN h 11-AvA n * -1 BEev -o 
-- 1~.AUFORNIA OO0 ?39481__ 


September 11, 1990



Dear Property Owner:



This letter is to advise you

complete application for seismic 


that we have received your

required repairs bond financing to make the
to your property located 
at _in Long Beach. That Property has been included in
preliminary Assessment Engineer's Report: the estimated cost



the

to repair, upon which the property assessment is to be
based, is 
 _ 


On September 4, 1990 the City Council adopted the Resolution
of Intention to Form an Assessment District and approved the
preliminary AssessmentEnineer's Report.
consented 
 to hold a public hearing 
The Council also



assessment district. on the proposed
The public hearing will be held at
10:30 a.m., Tuesday, October 16, 1990 in the Council Chamber
in City Hall, 333 West ocean Boulevard.



We are continuing

complete the 


to work with a financial consultant to
structure 

time, there appear to 


of the bond issue. At the present
be some conditions of the bond sale
about which we want to inform you.



1. The cost of issuing the bonds appears to be
approximately 
3.6% of the cost to repair.
amount covers all legal and administrative 
This



expenses
and includes the bond underwriters fee. 
2. There must be included 


equal to 10% of 
in the bond issue an amountthe cost to repair
fund. The purpose for a reserve
of this fund isshort-term cash flow problems in making 


to cover any 
payments tothe bond buyers which might otherwise occur shouldany property owner default in makingassessment payment. the annual
If a default does occur and thereserve



will be 
fund must be used to any degree, the fund
repaid 
once the default is cured.
reserve This
fund will be invested, and the interest
earned will be credited to each assessment on a pro
rata basis. 
 At the end of the repayment period,
your share of-the reserve 
fund will be used toward
making the final payments on your assessment levy.



3. Also to be included in the bond issue is
year's interest on the money to 
the first



be used. You will
not be required to make any paymentused cf the funds

December 1C, 


repair your proper- until991. However, you will have 
initial



Seismic Retrofit Incentive Programs 
FaU 1992 







Long Beach: Exhibits LB-5 


Page 2 


use of those funds approximately one year earlier.

Therefore the interest payment to the bondholders

for the first year must be included in the bond

issue. 


As we had advised you earlier, we will allow a one-time

adjustment of your estimate of the cost to repair your 
property. If you wish to change the estimate you have

already submitted, we ask you to submit any change before

Sentember 30. 1990. If we do not receive direction from you

to change your estimate, we will include the current

estimate in the final Assessment Enaineer's Report, and your

assessment levy will be based on that amount.



If you have any uestions in this matter, please feel free

to call me at 590-6879.



Sincerely,e



DAVID D. LEWIS 
REDEVELOPMENT PROJECT OFFICER 


DDL:dm
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CITI OF LONG BEACH

DEPARTMENT OF COMMUNITY DEVELOPMENT 


333 WESTOCEANBOULEVARD* LONGBEACH.CALIFORNIA 90802 (213)59048U1 


September
ber 27, 1990
27, 1990


Dear Property Owner:
Property Owner:


As we had informed all property owners earlier, one of the
had informed all property owners earlier, one of the
primary
ry underwriting conditions for the sale of bonds for
underwriting conditions for the sale of bonds for
seismic
iscrepair is that the market value of the property to
repair is that the market value of the property to
be repaired
paired be at least 3 times the actual cost of repairs.
be at least 3 times the actual cost of repairs.


ttempting to estimate the market value of the
to estimate the market value of theIn attempting 

participating
cipating properties, we began by identifying the
properties, we began by identifying the


nt
current assessed value for each property. We then adjusted
assessed value for each property. We then adjusted
the assessed value, taking into account theassessed value, taking into account the year
ear the
the
property
rty was purchased by the current owner and the overall
was purchased by the current owner and the overall
average
rgeannual increase of assessed values in the-Long Beach
annual increase of assessed values in the-Long Beach
area. We have also determined that value to lien ratios of
We have also determined that value to lien ratios of
2.5 too 1 are sufficient for this program.
1 are sufficient for this program.


Based on the analysis described above, your property located
on the analysis described above, your property located
at has an adjusted assessed
has an adjusted assessed


tion
valuation for purposes of this bond financing program only
for purposes of this bond financing program only
of $ .Your. Your estimated cost to repairestimated cost to repair 
your property isproperty is -. . This results in a valueThis results in a value
to lien ratio ofratio of , which is below theis below theien ,which 

acceptable 1.a
table ratio of 2.5 toratio of 2.5 to 1.



We recognize
cognize that the assessed value of real property is not
that the assessed value of real property is not
necessarily only
sarily the true market value. It is, however, thethe true market value. It is, however, the only

information
i mation we have readily available.
we have readily available. 


uIf you have any reliable information that will help us
have any reliable information that will help us
establish the estimated market value for your property,
the estimated market value for your property,alish it
it
would be most appreciated. Such information could be an
be most appreciated. Such information could be an
appraisal
isal undertaken by a professional appraiser for any
undertaken by a professional appraiser for any


se,
purpose, such as a loan or refinancing, within the last 18
such as a loan or refinancing, within the last 18
monthss or verification of a purchase price within the past
or verification of a purchase price within the past


ears.
two years. Any valid information will greatly assist us in
Any valid information will greatly assist us in
this process. Please submit such information to us no later
process. Please submit such information to us no later
than October 12, 1990.
October 12, 1990.


For those properties where no other reliable data is
those properties where no other reliable data is
aible,
available, we may undertake a "letter-opinion" appraisal of
we may undertake a "letter-opinion" appraisal of


the property
roperty or other alternatives to establish the value of
or other alternatives to establish the value of
roperty.
the property. If there remain properties which, after
If there remain properties which, after
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undertaking all of the above described analyses, still fall

below an acceptable value to lien ratio of 2.5 to 1 we will

be forced to exclude those properties from the bond 
financing program. 


Thank you for your assistance. If you have any questions in 
this matter, please call me at 213) 590-6879. 


Sincerely, 


DAVID D. LEWIS 
REHABILITATION OFFICER



DDL: di 
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ITI F LONG BEACH 
DEPARTMENT OF COMMUNITY DEVELOPMENT 


3J3 wES OCEAN BOULEVARD * LONG BEACH CALIFORN.A 908C2 * 213159068' 


December 3, 1990 


Dear Property Owner: 


On November 27, 1990 the City Council held a public hearing on the 
formation of Earthquake Repair Assessment District # 90-3. Following
the public hearing, the Council approved the formation of the District. 
The property you own and for which you applied has been included in the 
District for purposes of financing the required seismic repairs. 


We are currently working with the financial consultant and the bond 
underwriter to finalize the terms and tinming of the bond issue. We 
still anticipate selling bonds in January 1991. We will keep you
informed of our progress as we near the time of sale. 


Several of you have asked specific procedural questions regarding the 
flow of bond funds once the bonds are sold. First, there will be 
established a construction account for each of the participating
properties in the amount you have given us as your cost to repair your
building. You will be responsible for selecting your own contractor to 
do the repair work. As the contractor proceeds and submits invoices to 
you for payment, you will first ensure the work is completed, to the 
degree of the payment request, in a satisfactory manner. You should 
then sign the invoice and submit it to the Assessment Engineer, Mr. 
Eugene J. Zeller. Following inspection of the work by the City, a check 
will then be drawn and mailed, payable directly to the Contractor. 


If there are funds remaining in the construction account following the 
completion and payment for all seismic repair work, those funds, for a 
period not to exceed three years from the date of bond issuance, will be 
applied toward the payment of the annual assessment. If there still 
remain funds in any sizeable amount after the three year period, they 
may be used to pay off bonds. 


Again, we will keep you informed as we near the sale of bonds. In the 
meantime, if you have any questions, please call me at (213) 590-6879. 


DAVID D. LEWIS 
REUABILIATION OFFICER 


DDL: dm 
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CiTY OF LOXG BE 
DEPARTMENT OF COMMUNrTrq DEVELOPMENT 


333 WESTOCEAN BOULEVARD- LONG.BEACH CALIFORNIA 9SRO2 * I011l"-S 


Februarv 20, 1991 


Dear Pronerty Owner:



As you know, this past January we had expected to sell bonds
secured by the City's Earthquake Repair Assessment District
90-3, which includes your property. 
 However, our schedule
for the bond sale was prepared at a time when we were unable
to predict current world events and their effect on market
conditions for our bonds.



In December, 1990, Merrill Lynch & Co. was selected as
underwriter for our bond issue. Their early advice to us
was that all steps must be taken to make 
our bond issue as
attractive as possible to the highly competitive and limited
taxable bond market, in order to get the lowest possible
interest rate for the property owners. One strong
recommendation made was to validate" the bond issue, a
process in which the City essentially sues itself to obtain
a judgement from the court that the City in fact has the
legal right to form the assesment district and 
sell these
bonds. While neither we nor our bond counsel has ever
questioned our right in this regard, the court judgement
provides added security to the bond buyers. 
 This process
was begun last December, and since no challenge was filed
within the required time period, 
we expect to receive a
favorable judgement from the court the last week of this
month.



Another requirement of the underwriter was to determine the
current status of- payment of property taxes on each of theproperties in the assessment district. As you know, theassessment lien is billed to each property owner annually as
part of the property tax bill, and is paid together with
property taxes. The assumption of the underwriter is that
there may be a correlation between the pattern of paying
property taxes in the past with the payment of taxes,
including assessment liens, in the future. In researching
the current status of property tax payments, we have
discovered that of the 338 owners in the district, 108 are
delinquent in some ortion of property tax payments. Each
of those property owners will be receiving a separate letter
explaining what must be done in this situation. The process
of resolving this delinquent tax issue will, however, delay
the sale of bonds for at least three weeks.
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We are now anticipating the sale of bonds and the

availability of funds the second or third week of April. We

regret these delays in our schedule, but they have come as a

result of factors beyond our control. We will continue to

keep you informed of our progress toward the sale of bonds.



In the meantime, I urge you, if you have not already done

so, to respond to Mr. Eugene Zeller's letter of December 28,

1990. Your response should include the status of your

construction plans for the repair work, and the fact that

you are a participant in the City's bond financing program.



As always, if you have any questions regarding the

assessment district or the bond program, please call me at

(213)590-6879.



Sincerely,



<2 14,VZ4 
David D. Lewis

Rehabilitation Officer



DDL:gm
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CITY OF LG BEACH

DEPATMETOPCOMUNDYDEVLOPENT 


, _ ~~~~~~~~333WEST CC3AN SOULEVIED E LONG SEACH CLiFORNIA 90833 Ad 32150E


Eebruarv 20, 1991 


Dear Property Owner:



As we continue our process toward the sale of bonds to finance

earthquake repair to properties in Assessment District 90-3, one of the

material disclosures required by the underwriter of the bonds is the

current status of property tax payments on each property. We have just

completed our analysis of each property in the district, and, quite

frankly, we find the results rather startling. Of 338 owners in the

District, 108 have delinquent tax payments.



Since the payment of the assessment lien is directly tied to the payment

of property taxes, there is an assumed correlation in the pattern of

property tax payments and the annual assessment payment. Property

owners with delinquent tax payments who wish to remain in the district

will be required to bring their property taxes current immediately.



According to the information we have received from our tax service

consultant, you have a delinquent tax balance due on your property,

located at , of S . If you wish to remain 
in the Earthquake Repair Assessment District 90-3 and have seismic

repairs to your building paid with bond proceeds; you must pay all 
delinquent taxes on your property no later than March 15. 1991.

Thereafter, you must pay your property taxes when they become due,

because the private bondholders who are providing the funds for repair

work do so as an investment and expect to be repaid on a timely basis. 
Therefore. if property taxes are not paid when due, the City is

obligated for the benefit of the bondholders to commence foreclosure

proceedings within 90 days.



To remain in the Assessment District, you must, as noted above, pay all

back taxes by March 15, 1991. You must also, by March 15, 1991, send to

me at the address on this letter evidence of payment of all back taxes.

if our information is in error, please send me documentation that the

taxes have been paid. If we do not hear from vou at all bv March 15.

1991. we will be forced to droo vour rooerty from the District.



We are sorry for this inconvenience, but this is an urgent matter which

must be resolved. If you have any questions, please call me at

(213) 590-6879.



Thank you for your assistance.



Sincerely, I 


David D..Lewis

Rehabilitation Officer
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lCITYI OF LONG BEC'H 
DEPARTMENT OF COMMUNITY DEVELOPMENT 


333 WESTOCEANBOULEVARD * LONG BEACH CALIFORNIA 90802 * (213159"8.1 


1991
June 21, ,1991 


operty Owner:-
Dear Property Owner:



We are pleased to advise you that the bonds topleased to advise you that the bonds to finance the
thefinance 

structural
:al repairs to be made on your property pursuant to
repairs to be made on your property pursuant to
the provisions
risions of the City of Long Beach Earthquake Repair
of the City of Long Beach Earthquake Repair
Assessment
ent District No. 90-3 have been sold and the funds
District No. 90-3 have been sold and the funds
are now deposited
rdeposited with the City. The interest rate on the
with the City. The interest rate on the
bonds is
Ls 11.3%, and the term is 24 years. We were
11.3%, and the term is 24 years. We were
disappointed
Lnted that the interest rate was higher than
that the interest rate was higher than
originally
Lly expected, but in today's economic conditions,
expected, but in today's economic conditions,L-'';, that was thesthe best rate submitted by potential buyers.
best rate submitted by potential buyers.


It is expected the
Expected thatthat the~Property Improvement accounts will
Property Improvement accounts will
be established
Lblished by June 24, 1991 and owners may then begin
by June 24, 1991 and owners may then begin
submittingLng requests for payment. Requests for payment are
requests for payment. Requests for payment are
to be madelade to Mr. Dick Hilde, City Treasurer, City Hall, 333
to Mr. Dick Hilde, City Treasurer, City Hall, 333
West Oceanaan Boulevard, Long Beach 90802.
Boulevard, Long Beach 90802.


e The process paymenticess for making your requests forfor making your requests for payment- is to
is to
completea the Payment Request Form (copies enclosed), and tothe Payment Request Form (copies enclosed), and to
attach aa duplicate original of the invoice or statement forduplicate original of the invoice or statement for
which paymentPayment is requested. If you have already paid the
is requested. If you have already paid the
invoice or statement, it must be stamped or marked "Paid inor statement, it must be stamped or marked "Paid in
Full" by The,by the vendor and then submitted for payment.the vendor and then submitted for payment. The 
payment check will then be made out directly to youcheck will then be made out directly to you .IfIf 
the invoice
roice or statement has not been paid by you, we will
or statement has not been paid by you, we will
pay the vendor directly.
vendor directly.


-Requests3 for payment will be processed by thefor payment will be processed by the cityCity twice
twice
each month, st and theand the 15th.
)nth, on theon the 1st 5th. Those requests
Those requests


: : : :: : : : receivedd by the City between theby the City between the 1st
st and 15th of each month
and 15th of each month
will be processed on the 15th, and those received between
processed on the 15th, and those received between


31st will st of the next
of the next:: the 15thfhandand 3t ill be processed on thebe processed on the 1st 
month. In most cases payments will be mailed out from 7 toIn most cases payments will be mailed out from 7 to
10 days following the date processing began.
following the date processing began.


As you know, these funds may be usedknow, these funds may be used only-for seismic repair
seismic repaironly for 

work. Do not submit invoices for work that is not a art of
Do not submit invoices for work that is not a art of
vour seismic 



:: sismic repair. Periodic inspections will be made byrepair. Periodic inspections will be made by
the City's
tyls Superintendent of Building to ensure that all
Superintendent of Building to ensure that all
work fororwhich payment is requested is required for seismic
which payment is requested is required for seismic


. r. r repair. 
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35 CITY OF PALO ALTO



BACKGROUSD 


The City of Palo Alto, located 30 miles south of San Francisco in Santa Clara County, extends 
from San Francisco Bay to the lower foothills of the Santa Cruz mountainrange. The city is the 
home of Stanford University. Santa Clara County's "Silicon Valley," renowned for its high 
technology industry, has its roots in Palo Alto which includes the Hewlett-Packard Corporation 
among its corporate residents. First incorporated in the mid 1800s, Palo Alto grew by adding 
discrete sites so tat today it includes 43 individual named neighborhoods. Most of the city's 
retail businesses are concentrated in 5 major commercial zones, 1 of which is a large shopping 
center and another the traditional downtown. 


HAZARDSUD BILDINlS PROFILE 


The city identified 91 buildings as potentially hazardous. Of the potentially hazardous buildings 
identified, 46 are unreinforced masonry buildings (URMs) locatedin Palo Alto's downtown area. 
The buildings are primarily commercial in use, and include, for example, office buildings, a 


theater, a restaurant, and a supermarket. 
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QRDINAN E 


Palo Alto's ordinance emphasizes identification rather than mitigation, establishing the city's 
"Seismic Hazards Identification Program." Three categories of buildings are covered by the 
ordinance: 


(1) Buildings constructed of unreinforced masonry (except for those smaller 
than 1900 square feet with 6 or fewer occupants), 


(2) Buildings constructed prior to January 1, 1935 containing 100 or more 
occupants, and 


(3) Buildings constructed prior to August 1, 1976 containing 300 or more 
occupants. 


Exceptions are made for those buildings which have been structurally upgraded in accordance 
eitherwith the Los AngelesDivision 88 StandardforURM buildings orthe 1973, orlater, edition 
of the Uniform Building Code. 


Owners of buildings in the listed categories are required to submit to the Building Inspection 
Division of the city detailed engineering reports describing the potential for damage to their 
structure in the event of an earthquake. The reports are to be prepared by professional structural 
or civil engineers hired by the building owner. 


The city's Building Inspection Division is instructed to notify owners of their responsibilities 
under the ordinance. The owners are to be notified within 6 months of enactment of the 
ordinance; however, owners of historic buildings are to receive notice following an 18 month 
delay to allow them more time to prepare. Engineering reports for URM's (category 1)are due 
1 1/2 years from mailed notice, pre-1935 buildings (category 2) are due within 2 years, and 
pre-1976 buildings (category 3) are due within 2 1/2 years of mailed notice. Within 1 year of 
submitting the report the owner also must submit to the Building Inspection Division a letter of 
intent describing plans for taking care of any deficiency. 


Upon receipt of an owner's report the Building Inspection Division, with the aid of civil or 
structural engineers, reviews the report to ensure it conforms with the ordinance's requirements. 
The report is then made available to all interested individuals. The owner is responsible for 
notifying tenants, in writing, within 30 days of its submission, that the report is complete and on 
file with the city. A semiannual status report is to be prepared by the chief building official for 
distribution to the City Council, discussing the number of buildings analyzed, the severity of 
structural inadequacies discovered, and any corrective actions undertaken by owners. 
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Building owners who violate the ordinance are guilty of a misdemeanor punishable by a fine of 


$500, or by imprisonment in the County jail for a term not to exceed 6 months, or both, for each 


day they are out of compliance. 


INCENTIVE PROGRAM CONEPT 


Palo Alto's approach includes both incentive and pressure to retrofit. Shortly after adopting its 


retrofit ordinance, the city enacted zoning changes designed to provide incentives for owners of 


hazardous buildings who are considering retrofitting. The zoning incentives provide that an 


owner who strengthens a building may add 2,500 square feet or 25% of the existing usable floor 


area, whichever is greater, up to a maximum zoning floor area ratio of 3:1, and remain exempt 


from on-site parking requirements. 


The "stick" embedded in Palo Alto's program is its requirement that the engineering reports 


submitted by building owners be made a matter of public record. Palo Alto's residents are 


generally highly educated and very likely to take an interest in, and do something with, such 


information. The city also believes thatpublicizing a building's seismic deficiencies could affect 


its resale and rental values, its eligibility for refinancing, and the cost of purchasing earthquake 


insurance. The city felt these financial considerations would lead at least some building owners 


to retrofit voluntarily. 


PROGRAM RESOURCE REQUIREMENTS 


The Chief Building Official of the city of Palo Alto, was the individual who spent the most time 


ondeveloping thecity'sordinance, which took4years. He was supportedin thiseffortby acivil 


engineering consultant and a 12 member citizen advisory committee. Outside of staff time and 


related expenses, there were no costs associated with development of the program,. Ongoing 


resource requirements also are minimal: the city's building official must receive and review the 


engineers reports prepared by the owners, and report to the city council semi-annually on the 


number of buildings analyzed. The Building Inspection Division is instructed to hire civil or 


structural engineers to help with report reviews. The cost of the review is recovered from fees 


assessed upon the owners based on the time required for the review. Ultimately the city will bear 


all or a portion of the review costs, as the amount collected from owners will be deducted from 


the plan checking fee for construction work which deals directly with correcting deficiencies 


identified in the reports. 
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PROGRAM DEVELOPMENT 


The process of drafting Palo Alto's ordinance began in December 1981. The intention at the time 
was to pass an ordinance making retrofitting mandatory. The city recognized that a mandatory 
ordinance could have a negative financial impact on owners but decided against providing any 
financial assistance. When the first ordinance, which mandated retrofitting, was presented by 
staff to the city council, the outcry from the business community and the general public led the 
council to vote against the measure in April 1982. 


The city was criticized for not including affected members of the community in the discussion 
and development of the ordinance. Accordingly, the council directed staff to "establish a 
citizen's committee to recommend an economical, practical and cost-effective method of 
reducing seismic hazards in Palo Alto". At least 2 structural engineers and an architect had to 
be included on the committee. The citizen's committee included representatives of the Chamber 
of Commerce, the Board of Realtors, the Downtown Merchants Association, Downtown Palo 
Alto Inc., the California Avenue Area DistrictAssociation, the Planning Commission, Architectural 
Review Board and Historic Resources Board. This committee was able to represent the concerns 
of all the groups affected by the proposed ordinance and provided a vehicle for compromise 
before the issue would return to the council for a vote. 


The citizen's committee and city staff switched their emphasis to development of a voluntary 
retrofit ordinance, despite the strong opposition of the city's building inspector. Negotiations 
then began covering, for example, such issues as building classification: although a system 
identifying 6 different types of hazardous buildings was originally proposed, in the end the 
committee agreed to divided affected buildings into 3 classes. After 2 years the city's staff and 
the citizens' committee were able to reach a compromise plan for a voluntary ordinance. In June 
of 1984 the city council unanimously approved the plan and instructed staff to begin work on an 
ordinance. The ordinance was adopted by council vote in January, 1986. 


PROGRAM EFFECTIVENESS 


The results to date of Palo Alto's program are illustrated in the table below. Four projects have 
requested the zoning waiver, one of which is under construction and another in the building 
permit process. Nearly half of the buildings for which engineering reports have been submitted 
have been retrofitted even though that is not mandatory. In addition nearly as many buildings 
not covered by the ordinance have been retrofitted. 
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PRO-GRAM STRENGTHS 


Palo Alto's approach promotes retrofitting while requiring virtually no incremental staff time or 
expenditure. From the owners perspective, thefactthatthere is no deadline forretrofitting means 
that they can pursue such projects when it is most convenient, when for example leases expire, 
building uses change or ownership is transferred. 


KEYS TO SUCCESS 


As Palo Alto learned from its experience, involvement of the community in drafting the 
ordinance was critical to its passage. Palo Alto also relies upon the vigilance of its citizens to 
encourage building owners to correct deficiencies. Without an active community, making the 
engineering reports generally available would notinspire retrofitting. It is also helpful that Palo 
Alto is a relatively wealthy community with a thriving downtown, so that given enough time and 
flexibility owners of hazardous structures generally can find financing for the necessary 
construction. 


Many people believe the zoning incentives offered by Palo Alto had much to do with the 
program's success but it appears that, after an initial flurry of interest, the expansion incentive 
has not been widely used. 
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EXHIBITS 


o City of Palo Alto Ordinance #3666 


CONTACTS 


Fred Herman Chief Building Official (415) 329-2550 


REFER TO 


Earthquake HazardIdentification and Voluntary Mitigation:PaloAlto's City Ordinance,by 
Fred Herman, James Russell, Stanley Scott and Roland Sharpe, December 1990, SSC 90-05. 
Published by the Seismic Safety Commission of the State of California; see cONTAcTs) 
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ORDINANCE NO. 3666

ORDINANCE OF THE COUNCIL OF THE CITY OF PALO ALTO

ADDING CHAPTER 16.42 TO THE PALO ALTO MUNICIPAL

CODE SETTING FORTH A SEISMIC HAZARDS IDENTIFICATION



PROGRAM



WHEREAS, the Palo Alto Comprehensive Plan has a Seismic

Safety Element which calls for the City to implement measures to

lessen risk to human life and property in the event of an earth
quake (Environmental Resources Policy 14, Program 47); and



WHEREAS, the City Council established a Seismic Hazard Com

mittee made up of engineers, architects and property owners to

thoroughly explore possible seismic hazard programs; and 


WHEREAS, the City Council has concluded that it wishes to 
implement a seismic hazards identification program to require

certain building owners to investigate the potential hazards of 
their buildings; and 


WHEREAS, such a seismic hazards identification program is

consistent with California Health and Safety Code sections 19160
19169.



NOW, THEREFORE1 the Council of the City of Palo Alto does

ORDAIN as follows:



SECTION . Chapter 16.42 is hereby added to the Palo Alto

Municipal Code to read:



Chapter 16.42



SEISMIC HAZARDS IDENTIFICATION PROGRAM



Sections: 
16.42.010 Purpose.

16. 42.020 Definitions. 
1,6.42.030 Scope of program. 
16 .42.040 Building categories and implementation



schedule. 
16.42.050 Engineering reports. 
16.42.060 Review of reports.

16.42.070 Responsibilities of the building owners.

16.42.080 Program status reports to the City



Council. 
16. 42.090 Remedies. 


16.42.010 Purpose. It is found and declared

that in the event of a strong or moderate local earth

quake, loss of life or serious injury may result from
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damage to or collapse of buildings in Palo Alto. It is 
generally acknowledged that Palo Alto will experience

earthquakes in the future due to its proximity to both 
the San Andreas and Hayward. faults. The purpose of this 
ordinance is to promote public safety by identifying 
those buildings in Palo Alto which exhibit structural

deficiencies and by accurately determining the severity

and extent of those deficiencies in relation to their

potential for causing loss of life or injury. The City

Council finds it desirable to identify the hazards that

these deficiencies may pose to occupants of buildings

and pedestrians in the event of an earthquake. Such a

seismic hazards identification program is consistent

with California Health and Safety Code sections 19160

19169 and is necessary to implement the Palo Alto

Comprehensive Plan's Environmental Resources Policy 14,

Program 47.



16.42.020 Definitions. (a) 'Bearing wall"

means any wall supporting a floor or roof where the

total superimposed load exceeds one hundred (100) pounds

per linear foot, or any unreinforced masonry wall sup

porting its own weight when over six (6) feet in height.



(b) "Building," for the purpose of determining

occupant load, means any contiguous or interconnected

structure; for purposes of engineering evaluation, means

the entire structure or a portion thereof which will

respond to seismic forces as a unit.



(c) "Capacity for transfer' means the maximum

allowable capacity of a structural system or connection

to resist in a ductile manner the lateral forces it

would encounter due to earthquake forces.



Cd) "Civil engineer or structural engineer" means

a licensed civil or structural engineer registered by

the State of California pursuant. to the rules and 
regulations of Title 16, Chapter 5 of the California 
Administrative Code. 


(e) "External hazard" means an object attached to

or forming the exterior facade of a building which may

fall onto pedestrians or occupants of adjacent build

ings. Examples of this type of hazard include, but are

not limited to, the following:



1. Nonstructural exterior wall panels, such as

masonry infill or decorative precast concrete.



2. Parapets.
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3. Marquees, awnings or other roof-like projec

tions from a building.



4. Masonry or stone wall veneer and wall orna

or other decorative
mentation, including cornices 



appendages.



5. Masonry chimneys.



6. Tile roofing.



7. Wall signs and exterior lighting fixtures hung



from a building exterior.



8. Fire escapes or balconies.



(f) "Geometry" means a building's shape or con



figuration, including setbacks of wall/column lines,

reentrant corners, discontinuities in vertical and

horizontal lateral force diaphragms, open storefront and



building stiffness variations due to the distribution of



resisting elements or the use of materials of differing

properties within the same structural element, or other

irregularities in plan or elevation.



(g) "occupants" means the total occupant load of a



building determined by Table 33-A of the 1973 Uniform

actual maximum number of occupants
Building Code or the 



in that building if that number is less than seventy-



five percent (75%) of the number determined by using

Table 33-A. The number of actual occupants may be docu



mented by counting actual seating capacity if permanent



seating is provided in the occupancy, or by employee and



client counts which can be substantiated as a practical

maximum use of the space in the building. The chief



building official will establish the procedure for docu



menting occupant loads.



(h) "Solut.on' means any justifiable method that



will provide for the transfer of lateral forces through

a system or connection to a degree which will substan



tially eliminate a potential collapse failure. A



general description of the methods and materials to be

used shall be included in sufficient detail to allow for



a cost estimate of the solution to be made (i.e., adding

shear walls, overlaying horizontal diaphragms, strength

ening critical connections, etc.).



{i) "Unreinforced masonry URM)" building means

any building containing walls constructed wholly or



partially with any of the following materials:
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1. Unreinforced brick masonry.



2. Unreinforced concrete masonry.



3. Hollow clay tile.



4. Adobe or unburned clay masonry.



16.42.030 Scope of program. (a) Applicability. 
The following buildings in Palo Alto shall be required

to have an engineering report submitted to the City's

Building Inspection Division, pursuant to section

16.42.050, to determine: (i) the existence, nature and

extent of structural deficiencies which could result in.

collapse or partial collapse of the building; and (ii)

the existence, nature and extent of deficiencies in the

anchoring of external hazards:



1. Buildings constructed of unreinforced masonry

(URM), except those of less than one thousand and nine

hundred (1,900) square feet containing six (6) or fewer

occupants.



2. Buildinas constructed prior to January 1, 1935

containing one hundred (100) or more occupants.



- . 1 A i -e ..- -U P i or to augus , _ 


containing three hundred (300) or more occupants.



(b) Exemptions. The following buildings need not

comply with this ordinance:



1. Buildings which have been structurally upgraded

in substantial accordance with either the Los Angeles

Division 88 Standard for URM buildings or the 1973, or

later, edition-of the Uniform Building Code.



2. Buildings whose uses are subject to amortiza

tion under this code; provided that, upon the termina

tion of the nonconforming use, such a building shall be

required to be rehabilitated to the then current lateral

force requirements in the Uniform Building Code prior to

occupancy by a conforming use.



16.42.040 Building categories and implementation 
schedule. (a) Building Categories. The categories

of buildings within the scope of this ordinance are set

forth in Table A, below.



(b) Owner Notification. The owners of buildings

in categories I through III, except those designated as

historic buildings, shall be notified within six (6)
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months of enactment of this ordinance by the Building

Inspection Division of the City of Palo Alto that their

buildings are required to have an engineering report

submitted to the City. Owners of designated historic

buildings, as defined in ChaDter 16.49, shall be noti

fied within eighteen (18) months of enactment of this

ordinance.



(c) Imolementation Schedule. The owners of build

ings in categories I through III must submit engineering

reports within the time frame set out in Table A, below,

from the date of mailed notice by the City.



TABLE A



ENGINEERING 
REPORT SUBMITTED 
WITHIN DATE OF 
MAILED NOTICE 


CATEGORY DESCRIPTION (IN YEARS) 


I All URM buildings.. 1 1/2 


II All pre-1935 buildings other 2 
than URM with 100 occupants 
or more. 


III All buildings with 300 2 1/2

occupants or more con

structed between January 1,

1935 and August 1976.



16.42.050 Engineering reports. (a) Preparation

of Reports. Building owners shall employ a civil or

structural engineer to prepare the investigation and

engineering report outlined below.



(b) Purpose. To investigate, in a thorough and

unambiguous fashion, a building's structural systems

that resist the forces imposed by earthquakes and to

determine if any individual portion or combination of

these systems is inadequate to prevent a structural

failure (collapse or partial collapse).



Cc) General. Each building shall be treated as an

individual case without prejudice or comparison to

similar type or age buildings which may have greater or

lesser earthquake resistance. Generalities or stereo

types are to be avoided in the evaluation process by
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focusing on the specifics of the structural system of



the building in question and the local geology of the

land on which the building is constructed.



(d) Level of Investigation. Some buildings will

require extensive testing and field investigation to

uncover potential structural deficiencies, while others

will allow the same level of overall evaluation by a

less complicated process due to simplicity of design or

the availability of original or subsequent alteration

design and construction documents.



It is the responsibility of the engineer performing

the evaluation to choose the appropriate level of inves

tigation which will produce a report that is complete

and can serve as a sound basis for a conclusion on the

collapse hazard the building may present.



(e) Format for the Report. The following is a

basic outline of the format each engineering report

should follow. This outline is not to be construed to

be a constraint on the professional preparing the re

port, but rather to provide a skeleton framework within

which individual approaches to assembling the informa



tion required by the ordinance may be accomplished. It
 
 O 
also will serve as a means for the City to evaluate the

completeness of each report.



1. General Information. A description of the

building including: (i) the street address; (ii) the

type of occupancy use within the building, with separate

uses that generate different occupant loads indicated on

a plan showing the square footage of each different use;

(iii) plans and elevations showing the location, type

and extent of lateral force resisting elements in the

building (both horizontal and vertical elements); (iv) a



description of the construction materials used in the

structural elements and information regarding their pre

sent condition; (v) the date of original construction,



if known, and the date, if known, of any subsequent

additions or substantial structural alterations of the



building; and (vi) the name. and address of the original

designer and contractor, if known, and the name and

address of the designer and contractor, if known, for

any subsequent additions or substantial structural

alterations.



2. Investigation and Evaluation of Structural

Systems. All items to be investigated and the methods

of investigation for each type of building under consid

eration are contained in Appendices A and B, available

from the City's Building Inspection Division.
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3. Test Reports. All field and laboratory test

results shall be included in the report. Evaluation of

the significance of these test results shall be made

with regard to each structural system or typical connec

tion being evaluated. This evaluation may be limited to

a statement of the adequacy or inadequacy of the system 
or connection based on the lateral load demand it would 
be required to resist by calculation. If tests reveal

inadequacy? a conceptual solution must be included in 
the report. 


4. Conclusions. Based on the demand/capacity 
ratio and the specific evaluation items contained in

Appendices A or B. a statement shall be rovided

explaining the overall significance of the deficiencies

found to exist in the building's lateral force resisting

system regarding potential collapse or partial collapse

failure.



5. Recommendations. An appropriate solution,

which could be used to strengthen the structure to

alleviate any collapse or partial collapse threat, shall

be specified. 


(f) Exceptions and Alternatives. Exceptions to

the specific items required to be included in an engi
neering report may be granted by the chief- building 
official upon review of a written request from the engi

neer preparing the report. Such a request shall provide

evidence that adequate information concerning the

required item(s) can be determined by alternate means or

that a conclusion can be made about the item without

following the solution called for in the appropriate

appendix. The purpose of granting such exceptions shall

be to reduce the costs or disruption that would result

from taking requited actions, when it can be shown that

they are unnecessary to provide information available by

other equivalent means. In no case will an exception be

granted which would result in an item not being com

pletely evaluated. The decision of the chief building

official in granting exceptions is final.



16.42.060 Review of reports. (a) The City

shall utilize the services of civil or structural

engineers to assist the Building Inspection Division in

determining if the submitted engineering reports conform

to the requirements of this chapter.



(b) The cost of this review shall be recovered by

a fee assessed from the building owner based on the time

required for the review. This fee amount shall be

deducted from the plan checking fee collected for any
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future construction work that deals directly with cor

recting any of the structural inadequacies specified in

the engineering report.



(c) Copies of the engineering reports shall be

available to interested individuals for a standard copy

ing fee or may be reviewed at the Building Inspection

Division offices.



16.42.070 Responsibilities of the building owners.

(a) Notification of Building Tenants. A building

owner shall notify all tenants, in writing, that a

structural investigation has been performed and that the

report is available at the Building Inspection Division

offices. This notice must be sent within thirty (30)

days of the date the report is submitted to the City.



(b) Letter of Intent. A building owner shall sub

mit a letter to the Building Inspection Division within

one (1) year of the date the engineering report was sub

mitted, indicating the owner's intentions for dealing

with the potential collapse hazards found to exist in

the building.



16.42.080 Program status reports to the City

Council. The chief building official shall submit a

semiannual report to the City Council on the status of

the seismic hazards identification program. The reports

shall include information regarding the number of

buildings analyzed, the severity of the structural inad

equacies discovered and any actions taken by individual

building owners to correct these inadequacies.



16.42.090 Remedies. It shall be unlawful for

the owner of a building identified as being included in

the scope of this ordinance to fail to submit a report

on either building collapse hazards or external hazards

within the time period specified in section

16.42.040(c), Table A, or to fail to submit a letter of

intent within the time period specified in section

16.42.070(b). The following remedies are available to

the City:



.(a) The City may seek injunctive relief on behalf

of the public to enjoin a building owner's violation of

this ordinance.



(b) A building owner violating this ordinance

shall be guilty of a misdemeanor and, upon conviction

thereof, shall be punishable by a fine of not more than

Five Hundred Dollars ($500) or by imprisonment in the

Santa Clara County Jail for a term not exceeding six (6)
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months, or by both such fine and imprisonment. Such 
building owner is guilty of a separate offense for each

and every day during any portion of which such violation

of this ordinance is committed, continued or permitted

by such building owner.



(c) These remedies are not exclusive.



SECTION 2. The Council hereby finds that this ordinance will

have no significant adverse environmental impact.



SECTION 3. This ordinance shall become effective upon the

commencement of the thirty-first day after the day of its passage.



INTRODUCED: January 20, 1986 


PASSED: February 3. 1986



AYES: Bechtel, Cobb, Fletcher, Klein, Levy, Patitucci, Renel,. Sutorius, Woolley



NOES: None



ABSTENTIONS: None 


ABSENT: None



ATTEST APPROVED:



-Clerk mayor



APPROVED A TO gg : 


Ar.
I6sistant City Attorney



APPROV :1 


City Ma ager



~~I coaC 


ir'ector ofl Planning and

7 mmunity ;Environment



ief Building Official
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APPENDIX A 


Procedures for Investigation of All Buildings
(Except Unreinforced Masonry Bearing Wall Types) 


(a) Preliminary Field Survey. Provide drawings of the building in plan,
elevation and section sufficiently detailed to reveal the correct dimensions of
the spans and extent of all structural elements in the building, including
openings in walls and changes in framing directions or other data which will be
used to evaluate the building. 


(b)Areas of Special Investigation. 


(1) Specify the type of roof diaphragm used in the building and its 
capacity for transfer of lateral forces. 


(2) If the building is multi-story specify the existing floor diaphragm at 
each level above the foundation and give its capacity for transfer of
lateral forces. 


(3)Specify the types and spacing of connections used at each level to 
transfer the forces of the horizontal diaphragms into the vertical
shear resistingelements of the structure, and the capacity for 
transfer of each type of connection present in the building. 


(4) Specify the type of vertical structural elements which resist lateral 
forces and their individual capacities as determined either by testing
or use of standard values for the types of construction found in the 
vertical elements. 


(5)Specify the type and spacing of connections used to connect vertical 
shear resisting elements to each other and to the building
foundation, and the capacity for transfer of each type of connection 
present. 


(6) Specify the type of foundation system used and note any evidence of 
settlement. 


(7) Specify the type of connection used to attach wall appendages or pre
cast wall elements to the structural frame. 


Standards for the Analysis and Evaluation of All Buildings
(Except Unreinforced Masonry Bearing Wall Types) 


(a) Purpose. The objective of these investigations is to identify and
quantify the structural inadequacies that may be present in a building which 
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could lead to a collapse or partial collapse during an earthquake. The focus 
of the reports should be 1) determining the potential life safety threat that 
the building presents to its occupants and 2 the potential threat to 
pedestrians or occupants of adjacent buildings from falling external hazards. 


(b) Capacity vs Demand-of the Existing Structural System and Its 
Elements. 


(1) Define the overall type of lateral force resisting system used in 
the building based on Table 23-I of the 1973 Uniform Building Code. If the 
building has a dual or hybrid system, describe the systems and explain how they 
function both in combination and separately to justify the "K" factor to be 
choose n. 


(2) For each type of diaphragm, shear wall, moment frame, braced frame 
and interconnection of lateral force resisting systems provide an analysis of 
the loads (demand) which these elements would be suhject to based on the design 
parameters set forth in the 1973 edition of the Uniform Building Code. 


(3) For each type of diaphragm, shear wall, frame and interconnection 
of lateral force resisting system determine a maximum capacity based on 
currently accepted or published allowable values, adjusted as appropriate for 
the material involved when used to resist earthquake forces. 


(4) Provide a ratio of capacity to demand for each system or 


interconnection evaluated in (2)and (3)above and provide a statement of the 
significance of this ratio, regarding the potential for failures which could 
lead to a collapse, considering the materials used and the type of lateral 
force resisting system present. 


(C} Specific Evaluation Items. The report shall contain a statement 


regarding the significance of each item in this section which is found to occur 
in the building. 


(1)General. 


A. Assess the condition of the structure, the quality of 


workmanship, the level of maintenance and the type of construction with regard 
to the potential loss of strength in the structural systems due to decay or 
deterioration. 


B. Assess the redundancy exhibited in the structural system and 


the reserve capacity that elements of the system may provide. 


C. Assess the presence or lack of ductility in the lateral force 
resisting elements and ductility differences due to the use of dissimilar 
materials in the horizontal and vertical diaphragms. 


D. Assess how adequately the building is tied together in an 
overall sense to allow the lateral force resisting systems an opportunity to 
receive the forces they are designed to resist. 
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(2) Geometry.



A. Consider how and where torsional (rotation) forces, induced by

the eccentricity of the building center of mass to its center of rigidity, are

taken into the lateral force resisting system and identify the individual

elements which will transmit these additional forces. Assess the potential

capacity these elements have to resist the additional loads from this source.



B. Consider the effects of discontinuities in the lateral force

resisting systems with regard to the existence of adequate ties, boundary

members, chords or drag struts, etc. to allow redistribution of forces.

Assess the capacity of the systems or elements which would receive the

redistributed forces if adequate ties exist.



C. Consider the effects of reentrant corners (including the shaoe

of individual columns) and assess their contribution to the response of the

building at locations where they occur.



(3) Building Separation.



A. Consider the effects of adjoining buildings, which may have



different vibration periods resulting in non-synchronized movement of the

adjacent exterior walls, placing out of plane impact forces on these walls.



B. Assess the level of drift control, particularly at open

storefronts and the actual physical separation distance between the.exterior

walls of the building and ajoining building walls.



C. Assess conditions where the wall of a building on one property



provides support for structural elements of the adjoining property's building.



(4) Non-Ductile Reinforced Concrete Frames.



A. Consider non-ductile frames which act alone without the benefit



of shear walls or braced frames.



B. Assess the level of compression or shear forces due to existing

vertical loads on the critical supporting elements of the frame. 


C. Assess masonry infill walls between frame members and their 
effect on the forces a column/beam joint will be subjected to when attempting 
to transmit lateral forces into these walls.



(5) Precast Concrete Connections



A.. Assess the effects of temperature creep and shrinkage of

concrete surrounding welded insert connections to precast systems and

elements. 


B. Consider the potential brittle failure of such connections.
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(.6)Non-Structural Elements. 


A. Assess the effect that partitions, infill walls, precast 
concrete exterior (architectural) elements and ceiling systems, which have 
considerable strength and stiffness characteristics, may have on the overall 
response of the building. 


B. Assess the effect of inadvertant bracing by non-structural 
el erents such as infill walls, stair stringers or other situations of localized 
restraint on columns. 


C. Assess the potential stress concentrations at the unrestrained 
ends of columns which may result from partial restraint or bracing of columns. 


(7)Site Geology. 


A. Consider the maximum ground shaking intensity for the building 
site and liquefaction potential or susceptibility by using available earthquake 
hazard maps. 


B. Assess any existing site specific geology/sDils reports to 
gauge the effects that the local conditions may have on the overall response of 
the building. 
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APPENDIX B



Procedures for Investigation of Unreinforced Masonry Bearing Wall Buildings



(a) Preliminary Field Survey. Prepare framing plans for roof and floors

noting all beams, trusses or major lintels of all URM piers or pilasters.

Prepare elevations of all URM walls noting all openings in the walls and any

discontinuities above the building base.'



(b) Special investigations of the following nature must be made:



(i)Note all parts of the vertical load carrying system that may act

as ties to lateral load-resisting elements, to determine the elements or

systems that may control relative displacements between the bilding's base,

floors and roof.



(2)Note on floor plans all interior crosswalls that are continuous

between floors or floor and roof, even if the connection of such walls to the

floor or roof isonly by finishes.



(3)Draw the relationship of roof or floor framing and ceiling framing

to determine the extent and method if any, of their inter-connection.



.~~~~~~~~~~~1. (4)Draw the support systems for URM walls that are not continuous to 
the building base noting the materials used to provide that support. (i.e.,

steel frame, concrete frame, etc.)



(5)Draw on floor and roof plans the extent of sheathing and finis

materials and describe their nature and nailing pattern. Note any difference

in materials used which could lead to substantial variations in diaphragm

stiffness. Openings in floors or roofs adjacent to URM walls must be noted.

~Note the type of roofing system currently, in place and note if this roofing is.

applied directly to the- main'roof deck or if there are locations where it is on

a cricket or other superimposed deck.



* C~c)
Investigation of current anchorage of URM walls to floors and roof.

Show the location of all wall anchors on. the floor/roof plans and specify their

spacing, size, and mthod of connection. Details of the existing anchorage

system should be prepared. Embedded portions of anchors must be exposed to

determine this level of detail. A minimum of 2 percent or 2 anchors exposed

per floor or roof level should establish average conditions.



(d)Investigation of existing URN walls. Investigate the following items

if they occur in the building, and determine:



;(I1)
The thickness of URN walls at all levels and location of any

changes in thickness.
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(2)The materials used for lintels and masonry arches and their 
bearing area an columns or piers. 


(3)The materials used in columns or piers supporting lintel beams or 
arches. 


(4)The height of parapets, cornices, and gable ends of URN walls 
above the uppermost existing anchorages. 


(5)The anchorage or bonding of terra cotta, cast-stone or similar 
facing to the back up wythes of brickwork at cornices and other architectural 
appendages. 


(6)The coursing of exterior wythes of asonry, the bonding of wythes 
of masonry, and the materials used in each wythe. 


(7) The condition of mortar joints and areas of lightly unburned brick 
should be noted on the wall elevations. Existing cracks in wall elements 
should also be noted. 


Ce) Testing. The testing of existing anchorage systems must be ade to 
determine an average capacity. Testing shall be accomplished in accordance 
with the following requirements. 


(1) Existing Wall Anchors of URM Buildings. Five (5)percent of 
existing rod anchors shall be tested in pullout by an approved testing 
laboratory. The minimum tested quantity shall be four (4) per floor or roof 
level, with two 2) tests at walls with framing perpendicular to the wall and 
two (2)at walls with framing parallel to the wall.. 


The test apparatus shall be supported on the masonry wall at a minimum distance 
of the wall thickness from the anchor tested. Where due to obstructions this 
is not possible, details of the condition encountered and the alternate method 
used must be included in the test result report, with calibration adjustment 
for conditions where the reaction of the test apparatus contributes to the 
tension value of the anchor. 


The rod anchor shall be given a preload of 300 pounds prior to establishing a 
datum for recording elongation. The tension test load reported shall be 
recorded at 1/8" relative .mvement of the anchor to the adjacent masonry wall 
surface. 


The testing of existing URM walls to determine the allowable bed-joint shear is 
required in accordance with the following requirements. 


(2) In Place Shear Tests of Brick Masonry. The bed joints of the 
outer wythe of the masonry shall be tested in shear by laterally displacing a 
single brick relative to the adjacent bricks in that wythe. The opposite head 
joint of the brick to be tested shall be removed and cleaned prior to testing. 
Steel bearing plates of the full dimension of the brick shall be inserted at 
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each end of the test jack. The bearing plates shall not contact the mortar 
joint. The minimum quality mortar in 80 percent of tshear tests shall not 
be less than the total of 30 psi when reduced to an equivalent zero axial 
stress. The shear stress shall be based on the gross area of both bed joints 
and shall be that at which movement of the adjacent brick is first observed. 


The minimum quantity of tests shall be two (2) per wall or line of wall 
elements resisting a common force (i.e., per story) or one (1) per 1500 square 
feet of total URM wall surface, with a minimum of 8 ests for any building. 
The tests should be conducted at least two brick courses above or below the 
bond course and be distributed vertically to include a variety of dead load 
surcharge situations. The exact test location shall be determined at the 
building site by the engineer responsible for the investigation and the 
distribution of such tests must be approved by the building official prior to 
actual testing. In single story buildings, the wall above the lintel beam at 
an open storefront need not be tested. 


Standards for the Analysis and Evaluation of 
Unreinforced Masonry Bearing Wall Buildings 


(a) Analysis 


(1) General 


The total lateral seismic forces should be computed in 
accordance with the following equation:


V = ZIKCSW 


The value of KCS need not exceed the value set forth in Table 
B1-1. The value of Z and I shall be equal to 1.0. The value of Wshall be as 
set forth in the Uniform Building Code. 


(2) Lateral Forces on Elements of Structures. 


Parts or portions of buildings and structures shall be analyzed 
for lateral loads in accordance with Chapter 23 of the UBC but not less than 
the value from the following equation: 


Fp = ICpSWp 


For the provisions of this section, the product of IS need not exceed 1.0. The 
value of Cp and Wp shall be as set forth in the UBC. 


Exception: Unreinforced masonry walls may be analyzed in accordance with 
Section (b). 


(3) The elements of buildings required to be analyzed shall include 
the following: 
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Wall height to thickness ratio. 
Tension bolts for bending. 
In-plane shear forces. 
Parapets. 
Diaphragm stress and diaphragm chords- at floors and roof. 


(4) Anchorage and Interconnection. 


Anchorage and interconnection of all parts, portions and 
elements -of the structure shall be analyzed for lateral forces in accordance 
with the USC and the formula in Subsection (2)above. Masonry walls shall be 
anchored to all floors or roof to resist a minimum of 20D pounds per linear 
foot acting normal to the wall at the level of the floor or roof or will be 
considered inadequate. 


(5) Required Analysis. 


Except as modified herein, the analysis and recommended 
structural alteration of the structure shall be in accordance with the analysis 
specified in the U. A complete, continuous load path from every part or 
portion of the structure to the ground shall be shown to exist for required 
lateral forces. All parts, portions or elements of the structure shall be 
shown to be interconnected by positive means. 


(6} Analysis Procedure. 


Stresses in aterials and existing construction utilized to 
transfer seismic forces from the ground to parts or portions of the structure 
shall conform to those permitted by the UC and those types of materials of 
construction specified under the Materials of Construction Section (b). In 
addition to the seismic forces required, unreinforced masonry walls shall be 
analyzed as specified in the UBC to withstand all vertical leads. When 
calculating shear or diagonal tension stresses due to seismic forces, existing 
masonry shear walls may be allowed to resist 1.0 times the required forces in 
lieu of the 1.5 factor required by the UBC. No allowable tension stress will 
be permitted in unreinforced masonry walls. Walls not capable of resisting the 
required design forces specified in this appendix shall be -deemed inadequate. 


Exception: Unreinforced masonry walls which carry no design loads other than 
their own weight ray be considered as veneer if they are adequately anchored to 
elements which are not part of the existing lateral force resisting system. 


(7) Existing materials. 


When stress in existino lateral force resisting elements are -due 
to a combination of dead loads plus live loads plus seismic loads, the 
allowable working stress specified in the UBC may be increased 100 percent. 
However, no increase will be permitted in the stresses allowed in Section (b). 
The stresses in members due only to seismic and dead loads shall not exceed the 
values permitted in the UBC. 
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(8) Allowable reduction of bending stress by vertical load.



Calculated tensile fiber stress may be reduced by the full

direct stress due to vertical dead loads.



(b) Materials of Construction.



(1) General



All materials permitted by this code, including their

appropriate allowable stresses and those existing configurations of materials

specified herein, may be utilized to show adequacy of existing construction.



(2) Existing Materials.



Unreinforced masonry walls analyzed in accordance with this

appendix-may provide vertical support for roof and floor construction and

resistance to lateral loads. The bonding of such walls shall be as specified

in the UBC.



Tension stresses due to seismic forces acting normal to the wall may be

neglected if the wall does not exceed the Height to Thickness ratio and the

in-plane shear stresses due to seismic loads set forth in Table B-2. If the

Wall Height or Length to Thickness ratio exceeds the specified limits, the wall

will be considered inadequate unless braced by vertical members designed to

satisfy the requirements of the UBC. The deflection of such bracing members at 
design loads shall not exceed one-tenth of the wall thickness. 


Exception: The wall may be supported by flexible vertical bracing members

designed in accordance with this appendix if the deflection at design loads is

not less than one quarter nor more than one third of the wall thickness.



All vertical bracing members shall beattached to floor and roof construction

for the design loads independently of wall anchors. Horizontal spacing of

vertical bracing members shall not exceed one-half the unsupported height of

the wall or ten feet, whichever is less.



(3) Existing roof, floors, walls, footings and wood framing.



Existing materials, including wood shear walls may be used as

part of the lateral load resisting system, provided that the stresses in these

materials do not exceed the values shown in Table B-3. Wood shear walls may

be recommended to strengthen portions of the existing seismic resisting

system. 


(4) Minimum Acceptable Quality of Existing Unreinforced Masonry

Walls. 


All unreinforced masonry walls utilized to carry vertical loads



and seismic forces parallel and perpendicular to the wall plane shall be tested

as specified in Section (e) of the investigation portion of this appendix. All
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masonry shall be of a quality not less than the minimum standards established 
or shall be considered inadequate. Pointing of mortar of all masonry wall 
joints may be performed prior to testing if joints are raked and cleaned to 
remove loose and deteriorated mortar. Mortar shall be Type S or N,. except 
masonry cemehts shall not be used. All preparation and pointing shall be done 
under the continuous inspection of a special inspector, whose reports shall be 
included in the final report. 


(5) Determination of Allowable Stresses for Design Methods Based 
on Test Results. 


Design seismic in-plane shear stresses shall be related to 
test results in accordance with Table 81-4. Intermediate values between 3 and 
10 psi ay be interpolated. 


Compression stresses for unreinforced masonry having a minimum design shear 
value of 3 psi shall not exceed 100 psi. Design tension values for 
unreinforced masonry shall not be permitted. 


(6) Construction Details. 


All unreinforced masonry walls shall be anchored at all floors 
and roof with tension bolts through the wall or by existing rod anchors at a 
maximum spacing of six feet. All existing rod anchors shall be secured to the 
joists to develop the required forces. Testing of the existing rod anchors 
shall be conducted according to Section (e) of the investigation portion of 
this appendix. 


Diaphragm chord stresses of horizontal diaphragms shall be developed in 
existing materials or be considered inadequate. 


Where trusses or beams other than rafters and joists are supported on masonry 
piers, these piers must be shown to provide adequate support during seismic 
loading. 


Parapets and exterior wall appendages not capable of resisting the forces 
specified in this appendix shall be considered hazardous, and methods for 
proper anchorage must be developed. 
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TABLE B1-1 
HORIZONTAL FORCE FACTORS BASED 


ON OCCUPANT LOAD 


OCCUPANT LOAD KCS 


Building with an occupant load greater than 100 0.133 
All others 0.100 


TABLE B1-2 
ALLOWABLE VALUE OF HEIGHT-THICKNESS (h/t) RATIO 


OF UNREINFORCED MASONRY WALLS WITH MINIMUM 
QUALITY MORTAR 


BUILDINGS WITH ALL OTHER 
COMPLYING CROSSWALLS BUILDINGS 


. 
Walls of one-story buildings 16 13 


First-story wall of 16 15 
multistory buildings 


Walls in top story of: 14 9 
multistory buildings 


All other walls 16 13 


NOTES: 


1. Minimum quality mortar shall be determined by laboratory testing in 
* accordance with Section (e) of the investigation portion of this appendix. 


2. The wall height- may be measured vertically to bracing elements other than a 
floor or roof. Spacing of the bracing elements and wall anchors shall not 
exceed six feet. 


. 3. Crosswalls are defined as interior walls of masonry or wood frame 
construction with surface finish of wood lath and plaster, 1/2" thick 
gypsum board, or solid horizontal wood sheathing. They may not exceed 40 
feet horizontal separation, must be full story height with a minimum length 
of 1 1/2 times the story height and be continuous through all stories. 
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TABLE BI-3 
VALUES FOR EXISTING MATERIALS 1 


1. Horizontal Diaphragms 


a. Roofs with straight sheathing with 100 pounds per foot for seismic shear 
the roof covering applied directly 
to the sheathing. 


b. Roofs with diagonal sheathing 400 pounds per foot for seismic shear 
with the roof covering applied 
directly to the sheathing. 


c. Floors with straight tongue and 150 pounds per foot for seismnic shear 
groove sheathing. 


d. Floors with straight sheathing and 300 pounds per foot for seismic shear 
finished wood flooring. 


e. Floors with diagonal sheathing and 450 pounds per foot for seismic shear 
finished wood flooring. 


f. Floors or roofs with straight Add 50 pounds per foot to the 
sheathing and plaster applied to allowable 
the values for items 1-a and 1-c 
joist or rafters. 


2. Shear Walls 


Wood stud walls with lath and 100 pounds per foot each side for 
plaster seismic shear 


fic = 1500 psi unless otherwise3. Plain Concrete Footings 
shown by tests 


4. Douglas Fir Wood Allowable stress same as No. 1 D.F.2 


S. Reinforcing Steel f'c = 18,000 psi maxinum2 


6. Structural Steel f c = 20,000 psi naxlmum 2 


1 Material must be sound and in good condition. 


2 Stresses given nay be increased for combinations of loads as specified in 
Subsection (bF)of the analysis and evaluation portion of this appendix. 
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TABLE 81-4 
- ALLOWABLE SHEAR STRESS FOR TESTED 


UNREINFORCED MASONRY WALLS



SHEAR TESTS



Eighty percent of test results in Seismic in-plane shear in

psi not less than: psi based on gross areal



30 plus axial stress 3

40 plus axial stress 4

50 plus axial stress 5



100 plus axial stress or more 10 (maximum)



1 Allowable shear stress may be increased by addition of 10 percent of 

the axial stress due to the weight of the wall directly above.
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41 CITY OF SONOMA 
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BACKGROUND 


The City of Sonoma is a small city located 46 miles northeast of San Francisco. It is 
perhaps best known for the wineries located in and around it in the Sonoma Valley, which 
together with Napa Valley form a large part of Northern California's wine country. 
Tourism is an important part of Sonoma Valley's economic and employment base, as is the 
agriculture industry which includes orchards, dairy farms and turkey breeding as well as the 
wine industry. The City of Sonoma is very picturesque, and is centered around a historic 
plaza featuring buildings which date back to the mid 1800s. 


HAARcDOUS ILDNGS PROFLE 


In 1990 the City of Sonoma identified 51 buildings which were considered potentially 
hazardous (excluding four State-owned buildings). Twenty-nine of the 51 buildings are 
historic, and most are located on or near the plaza downtown. The buildings range in size 
from 550 to 15,000 square feet Approximately 85% of the total square footage is devoted 
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to commercial use. The city estimates that the cost of repairing all 51 buildings may total 
between $7.8 and $14.5 million dollars including both structural work and tenant 
improvements. 


ORDINANCE 


The City of Sonoma's retrofitting ordinance, entitled the City of Sonoma Seismic Upgrading 
Program,was passed in October of 1990. The primary goal of the program is to mitigate the 
hazards associated with unsafe masonry and concrete buildings "in an economically feasible 
manner while preserving the historic character of the community." The ordinance is 
noteworthy not for the retrofit standards which it sets but for its unique and flexible system 
for prioritizing buildings. The ordinance requires the building department to identify 
buildings which do not comply with its requirements, and to notify owners of their buildings' 
deficiencies. Upon receipt of the notice, a property owner must hire an engineer or architect 
to prepare an upgrading design. Ultimately, buildings which do not comply with the 
requirements spelled out in the ordinance must be either retrofitted or demolished. The 
timing of implementation is dependent upon a building's assigned priority: 


The priority system established by the ordinance assigns points for type of use (up to 5 
points), number of stories (up to 3 points), proximity to public sidewalk (either 0 or 1 point), 
and proximity to adjacent buildings (also either 0 or 1 point). A higher number of points 
represents higher risk. Buildings can be credited with up to 3 points for structural 
adjustments, such as roof diaphragm or parapet bracing, which have already been made to the 
building. A worksheet for calculating a building's score is included in the ordinance (See: 
EXHIBITS - CITY OF SONOMA ORDINANCE #90-15). 


The method of assigning points for type of use is noteworthy. The city has identified 10 
types of uses to which a building might be put. Each type of use is assigned an "hours per 
week" figure representing the number of hours per week that use typically could be expected 
to take place. Office use, for example, is assigned 40 "hours per week" while residential use 
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is set at 84 "hours per week." For uses not originally identified by the city, the building 
official may assign an "hours per week" figure to a building based on its type and average 
hours of use. 


After establishing the "hours per week" figure for each type of use, the city then determined 
the occupant load for each use as specified in the Uniform Building Code. Dividing the 
"hours per week" by the occupant load yields for each type of use an "occupant/hour factor." 
Restaurants, for example, are assigned 48 "hours per week" and an occupant load-factor of 
15, yielding an "occupant/hour factor" of 3.20. For residential facilities, assigned the 
above-mentioned 84 "hours per week" and an occupant load factor of 200, the resulting 
"4occupant/hourfactor" is 0.42. Te city has developed a table, included in the ordinance, 
assigning occupant/hour factors to each of the 10 types of uses which it identified. 


To determine the number of points a particular building should receive given its use, the 
"occupant/hour factor"' for that use is multiplied by the building's square footage. This 
generates an "occupant/hour" figure. The "occupant/hour" figures are divided into ranges 
and assigned points. The owner of a 1,000 square foot restaurant, for example, would 
multiply its 3.2 factor by the number of square feet, arriving at an "occupant/hour" figure of 
3,200. This figure falls in the 2,001 to 5,000 range, and the building would score 2 points. 
By contrast, a 1,000 square foot residen ce would generate an "occupant/hour" figure of 420 
given its factor of 0.42 and would score 0 points. 


A Low, Medium or High Priority is assigned to a building based upon its total score for 
occupant/hours, number of stories, proximity to sidewalks and buildings, and structural 
adjustments. Buildings receiving less than 4 points are assigned a Low Priority, those 
scoring between 4 and 6 points are considered Moderate Priority, and those with more than 6 
points are High Priority. Buildings can change their score and move up or down on the 
priority scale, for example by making structural adjustments or changing their use. 


INCENTIVE PROGRAM CONCEPT 


The City of Sonoma offers 2 incentive programs to owners of hazardous buildings, the 
PermitFee Waiver Programand A&E Grantsfor Seismic Upgrading. Both programs were 
established shortly after the ordinance was adopted, and were made effective January 1, 1991 
and set to terminate on December 31, 1993. The PermitFee Waiver Programapplies to all 
seismic upgrade projects required by the-ordinance and covers the following construction 
permit fees: (i) building, mechanical, electrical and plumbing permits, (ii) contractors license 
tax, (iii) micrographics fee, (v) capital improvement tax, (v) impact fee, and (vi) within 
limitations, plan check fees. All other construction permit fees are assessed as normally 
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required. (Note that in the case of 100% affordable housing projects, the Community 
Development Agency will pay for all construction permit fees.) 


Public Works Department fees also are waived under the PermitFee Waiver Program,with 
encroachment fees waived for projects requiring seismic upgrade under the ordinance, and 
inspection fees waived for work required by the ordinance relating to installation and testing 
of underground fire and sprinkler system piping. Neither construction permit nor Public 
Works Department fees are waived for those portions of projects which create additional 
building floor area. 


The A&E GrantsforSeismic Upgradingreimburses owners for architectural and/or 
engineering expenses relating to plans for upgrading work required by the ordinance. The 
city will grant each owner a reimbursement per building of up to $2.00 per square foot of 
eligible building area. Only fees paid to a licensed architect and/or engineer or an approved 
testing agency are eligible for reimbursement. To receive the grant an owner must submit an 
application (See: EXHIBITS - SAMPLE A&E REIMBURSEMENT GRANT APPLICATION) along with 
original invoices. Grants are distributed when the building department has approved the 
seismic upgrading plans. Cost of plans for separate tenant improvements, site work, interior 
and exterior finishes, additions, furnishings and similar items are not eligible for 
reimbursement. 


PROGRAM RESOURCE REOUIREMWNTS 


Sonoma's redevelopment agency is funding the city's incentive programs. The estimated 
maximum cost to the city of the PermitFee Waiver Programis $75,000 while the A&E 
GrantsforSeismic Upgradingare expected to cost up to $460,000. The incremental staff 
time required for administration of the programs is minimal. 


PROGRAM DEVELOPMENT 


Sonoma's program development effort was straightforward and went very smoothly. The 
ordinance and incentive programs were developed by a technical committee composed of the 
Building Director, the Community Development Director, an architect, structural engineer, 
and the City Manager. Upon their design of the ordinance and incentive program concepts, 
community meetings were held to present these ideas to tenants and owners. The community 
expressed a number of fears, including concern about requirements for upgraded plumbing, 
wiring, and the like, worries about changing the character of the city, uneasiness about loss of 
local ownership because of the expense of upgrading, apprehension about demolition, and 
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general anxiety about the reasonableness of the requirements. Most of these fears were 
allayed at the meetings, and the ordinance passed without incident, although concern about 
the expense and financing of repairs is still an issue which the city hopes to address. 


PROGRAM EFFECTWENESS 


Although the earliest deadline for retrofit is not until 1994,. as of January 1992, 2 buildings 
had already been upgraded to comply with the city's ordinance.. A third building was 
upgraded in accordance with the State Historical Building Code, and a fourth was 
strengthened in accordance with 1976 UBC or above. In addition, 9 buildings were in the 
process of upgrading. Six buildings have applied for and received reimbursements under the 
A&E Grantsfor Seismic Upgradeprogram. 


Despite the progress being made, Sonoma is still concerned about making financing available 


to owners unable to access it themselves. The city is evaluating bond-based programs, such 
as assessment district or general obligation financing, but has determined that it cannot 
meaningfully explore its options until it has a better idea of total project costs. To this end it 
has doubled to $2.00 per square foot the amount of grant funding for which owners may 


apply while emphasizing that the program will expire in December 1993. (Owners who have 


already received rebates will be granted the additional amount for which they would be 


eligible-under the new program.) The objective is to have all the plans in hand by December 
1993, and thus get a good estimate of the total retrofitting costs which the city might be asked 
to help finance. 


PROGRAM STRENGTHS 


The City of Sonoma's program is clearly articulated, simple to implement, and requires little 


additional staff time (although it does require money.) Through its system of prioritizing 
buildings, the city offers owners flexibility, allowing them to retrofit incrementally over time 


as best meets their needs. 


KEYS TO SUCCESS 


The success of the City of Sonoma's program rests on the city's ability to effect a 
straightforward program, clearly articulated and fully discussed with affected owners. The 
materials designed to describe the program are concise yet thorough (See: EXHIBITS - A&E 
GRANTS FOR SEISMIC UPGRADING AND PERMIT FEE WAIVER PROGRAM, a I-page description, and 
ABOUT CITY OF SONOMAS SEISMIC UPGRADING PROGRAM.) The programs were designed and are 
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administered by a small group of people who are very sensitive to the varying perspectives of 
affected parties. With the support of the city council, staff has made seismic safety a priority, 
and it is evident that the programs it designed are not ends in themselves, but steps in the 
mitigation process. 


FXHIBITS 


o City of Sonoma Ordinance #90-15 
A&E Grantsfor Seismic Upgradingand PermitFee Waiver Programe 


o Sample A&E Reimbursement Grant Application 
About City of Sonoma's Seismic Upgrading Programe 


CONTACTS 


Wayne Wirick Building Official (707) 938-3681 
Michael Moore Community Development Director (707) 938-3681 
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CITY OF SONOMA 
ORDINANCE NO. 90-15 


ORDINANCE OF THE CITY OF SONOMA 
ADDING CHAPER 14.24 TO THE SONOMA MUNICIPAL CODE 


SETTING FORTH A PROGRAM FOR THE REVIEW, REHABILITATION AND 
ABATEMENT OF EXISTING SEISMICALLY UNSAFE BUILDINGS. 


Chapter 14.24 is hereby added to the Sonoma Municipal Code to read as 
follows: 


Sections: 


14.24.010 
14.24.020 
14.24.030 
14.24.040 
14.24.050 
14.24.060 
14.24.070 
1424.080 
14.24.090 
14.24.100 
14.24.110' 
14.24.120 
14.24.130 


CHAFFER 14.24 
REVIEW. REHABILITATION ANT ABATEMENT 


OF EXISTING SEISMICALLY UNSAFE BUILDINGS 


Purpose, Scope & Application. 
Definitions. 
Preliminary building department review. 
Notice to owner. 
Property owner review. 
Upgrading design - Requirements for continued use of structure. 
Information required on plans. 
Priority system and implementation schedule. 
Notification of tenants. 
Abatement - Rehabilitation or Demolition. 
Appeals. 
Violation - Penalty. 
Severability. 
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14.24.010 Purpose. Scope & Application. A. Purpose. The City of Sonoma has 
experienced and will continue to experience moderate to great earthquakes in the future 
due to its proximity to the Rodgers Creek, Hayward and San Andreas faults. Many 
buildings subject to severe earthquake hazards continue to be a serious threat to the life 
and safety of people who live and work in the community in the event of an earthquake. 
The primary goal of this chapter is to provide alternative construction regulations designed 
to reduce the risk of death or injury resulting from earthquake hazards in existing masonry 
or concrete buildings. in an economically feasible manner while preserving the historic 
character of the community. 


B. qcope. This chapter provides procedures for the systematic review and 
reconstruction of existing masonry and concrete buildings within the City of Sonoma to 
improve their safety in the event of an earthquake. The requirements of this chapter shall 
not apply to: 


1. Public schools 
2. Hospitals 
3. State owned buildings 
4. Detached one-and two-family dwellings. 


The requirements of this chapter shall apply to the following classifications and areas of 
buildings: 


1. All buildings or portions of buildings constructed with unreinforced masonry 
walls. 


2.. Diaphragms and connections of diaphragms in all buildings constructed. of tilt-
up concrete or masonry walls and constructed or being constructed prior to 
September 24. 1973. 


This chapter does not require alteration of existing electrical, plumbing or mechanical 
systems unless such conditions or defects exist to the extent that the life, health, property 
or safety of the public or its occupants are endangered. 


C. Application to Other Existing Buildings. Existing buildings, which are not subject 
to the requirements of this chapter and were constructed or being constructed prior to 
September 24, 1973, may be rehabilitated, remodeled or upgraded in accordance with the 
upgrading design provisions of Section 14.24.060, except that public schools, hospitals, fire 
stations, police stations, essential facilities and hazardous facilities, must comply with 
prevailing code requirements. 
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D. Application to Designated Historical Buildings. Designated historical buildings 


shall be upgraded in accordance with the State Historical Building Code. The design and 


upgrading provisions of this chapter may be used in conjunction with the State Historical 
Building Code as a method of complying with the minimum requirements of this chapter. 


14.24.020 Definitions. For the purposes of this chapter, certain terms, phrases, 


words and their derivatives shall be construed as specified in this section or as otherwise 


specified in the Uniform Building Code, the Uniform Code for the Abatement of 
Dangerous Buildings, the State Historical Building Code or Chapter 19.04 of the Sonoma 


Municipal Code. Where terms are not defined, they shall have their ordinary accepted 


meanings within the context with which they are used. 


A. "Architect" means a person who is licensed to practice architecture in this state. 


B. "Designated Historical Building" means any building, structure or collection of 


structures, deemed of importance to the history, architecture, or culture of an area by an 


appropriate local, state, or federal governmental jurisdiction. This shall include structures 


on existing or future national, state or local historical registers or official inventories of 


historical or architecturally significant sites, places, historic districts, or landmarks. 


C. "Engineer" as used in this chapter means any professional, civil or structural 
engineer who is licensed to practice engineering in this state. 


D. 'Occupant/Hours" is the result of the maximum occupant load for a particular type 


of use, multiplied by the prescribed typical number of hours the type of use might be 


occupied or open for business within a 7 day period. 


E. "Prevailing Code" means the "regular building regulations" as that term is used in 


Section 18954 of the Health and Safety Code, which govern the design and construction of 


non-historical buildings within the city of Sonoma. 


F. Upgrading" means all work necessary to comply with the requirements of this 


chapter. 


G. 'tInreinforced Masonry Building' means any building or structure containing walls 


constructed wholly or partly with unreinforced masonry walls. 


H. "Unreinforced Masonry Wall" is a masonry wall having an area of reinforcing steel 


less than 50 percent c that required by Section 2407(h) of the Uniform Building Code, 


1988 Edition, with a height to thickness ratio greater than 2. 
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O 
1. "Valuation" as used in this chapter shall mean the total value of all construction 


work, determined in accordance with prevailing code, except structural and fire upgrading 
work required by this chapter, for which a building permit is issued as well as finish work, 


roofing, mechanical systems, elevators, disabled access, and any other permanent equipment. 


14.24.030 Preliminary building department review. Buildings within the scope 


of this chapter constructed or being constructed prior to September 24, 1973 shall be 


subject to a preliminary review by the building official to determine the general structural 


characteristics, the relative safety of the building, and its general compliance with the 


structural requirements of Section 14.24.060 A through E of this chapter and Appendix 


Chapter 1 of the Uniform Building Code. If the structure is determined to so comply, it 


is exempt from the requirements of this chapter. If the building official determines that the 


structure does not comply, it shall be further reviewed by the property owner in accordance 


with the provisions of Section 14.24.050. 


A. The scope of the preliminary review by the building official or his authorized 
representative may include, but shall not be limited to, the following: 


1. Location by street address and assessor's parcel number; 
2. Type of occupancy and approximate square footage; 
3. Type of construction and foundations, and type of material used in construction; 


4. Age of construction; photos of the building exterior; construction drawings if 
available; 


5. Quality of maintenance, cracks and cleanliness; evidence of leaks, foundation 
settlement, sagging floors or rusting metal and rotting wood; general deterioration 
of any other building material used; 


6. General fire classification of the structure; 
7. Adequacy of exiting system; 
8. Type and strength of wall and parapet anchorage; 
9. Type of diaphragms and braciiqg; 
10. Type of interior partitions. 


B. For the purposes of determining compliance with this chapter, the building official 


may rely on the information provided in items 1 through 10 above and shall not be required 


to provide extensive tests in connection with the preliminary review. 


14.24.040 Notice to owner. A. Notice to Correct Deficiencies. For each building 


found to be not in compliance with the requirements of Section 14.24.060, the building 


official shall prepare a notice to owner to correct deficiencies. The notice to correct 


deficiencies shall include the following: 
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1. A statement to the effect that the structure has been reviewed and appears to 


be of the type which is prone to significant damage, including collapse, in a 


moderate to major earthquake; 


2. The determination of non-compliance with the requirements of Section 14.24.060; 


3. Where applicable, the findings on which the determination that the building or 


structure does not comply is based; 


4. The determination of the priority for upgrading in accordance with the URM 


Building Priority System in Section 14.24.080; 


5. The time schedule for abatement must be commenced and completed; 


6. A statement that the structure shall be further reviewed by the property owner 


as provided in Section 14.24.050; 


7. A statement that the owner is required to provide a copy of the notice to correct 


deficiencies to the tenant or tenants of the structure in accordance with Section 


14.24.090. 


B. Recordation. At the time that the aforementioned notice is served, the building 


official shall file with the office of the County Recorder a certificate stating that the 


subject building is within the scope of Chapter 14.24 of the Sonoma Municipal Code, 
TheReview, Rehabilitation and Abatement of Existing Seismically Unsafe Buildings. 


thereof has been ordered to review andcertificate shall also state that the owner 


structurally analyze the building and upgrade the building in accordance with this 


chapter. 


Upon notice by the City to the property owner14.24.050 Property owner review. 
to correct deficiencies, the property owner shall require an engineer or architect to review 


and prepare an upgrading design for the subject building or structure within the time limits 


set forth in Section 14.24.080. Required upgrading may be designed in accordance with 


the provisions of Section 14.24.060. 
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14.24.060 Upgrading design - Requirements for continued use of structure. 
Upgrading work and design shall be performed by the property owner, his representative, 
agent, or employee under the direct supervision of an architect, structural engineer or civil 
engineer specializing in structural work, to include but not be limited to the following 
standards: 


A. The vertical dead load (without live or lateral loads) must not create any overstress 
as related to allowed stresses pursuant to this chapter, except that foundations may be 
assumed to have met the test of time where there is no settlement or damage; 


B. The building must meet the requirements of prevailing code for vertical forces 
including live load with no more than fifteen percent overstress; 


C. Walls, parapets, windows and doors must be adequate for a fifteen-pound wind, 
twenty percent gravity on walls, fifty percent gravity on parapets both in spanning between 
resisting elements and attachments supporting elements with no more than fifty percent 
increase to stresses in lieu of the presently allowed thirty-three and one-third percent 
increase: 


D. Diaphragms must be capable of resisting prevailing code required lateral forces 
at not over one hundred percent increase in normal code values (base plus one hundred 
percent in place of base plus thirty-three and one-third percent). Where wood diaphragms 
are used to support concrete or masonry walls, the anchorage shall not be accomplished by 
toe nailing or the use of nails subject to withdrawal, nor shall wood ledgers or framing be 
used in cross-grain bending or cross-grain tension. Straight sheathed diaphragms shall not 
be used to resist lateral forces in concrete or masonry buildings. Chords, connections of 
diaphragms to the vertical elements and connections of collectors to the vertical elements 
in structures shall be provided; 


E. Shear walls must be adequately connected and tied down to foundations. 
Unreinforced masonry may be used in shear parallel to plane of the wall provided that the 
wall is securely held in place perpendicular to wall; 


F. Compliance with the fire and panic requirements of Chapter 14.20 of the Sonoma 
Municipal Code, Appendix Chapter 1 of the Uniform Building Code, or when applicable 
the State Historical Building Code, concerning exit requirements, enclosed stairways, fire 
sprinkler systems, fire separations, fire protection and panic hardware. Alternative methods 
of fire protection, including but not limited to fire sprinkler systems and smoke detection 
systems. may be approveu by the fire marshal and the building official. 
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G. Existing solid masonry walls of any type, except adobe, may be allowed a maximum 
value of four (4) pounds per square inch in shear, without testing, with a one-third increase 
for lateral forces where there is a qualifying statement by the engineer that an inspection 
has been made, that mortar joints are filled and that both brick and mortar are in good 
condition. Allowable values above apply to existing unreinforced masonry, except adobe, 
where the maximun unsupported height or length to thickness ratio does not exceed 12. 
Allowable shear stress may be increased by the addition of 10% of the axial direct stress 
due to the weight of a wall directly above. Higher quality mortar may provide a greater 
shear value based on analysis by the engineer. Wall height or length is measured to 
supporting resisting elements which are at least twice as stiff as the tributary wall. Stiffness 
is based on the gross section of the wall. 


H. Compliance with state and federal regulations concerning disabled access is 
required. 


I. Existing electrical, plumbing, mechanical and other nonstructural portions of the 
building which are found to be dangerous to the extent that the life, health, property or 
safety of the public or its occupants are endangered, shall be upgraded in accordance with 
prevailing code. The Uniform Code for the Abatement of Dangerous Buildings shall be 
used in determining whether dangerous conditions exist. 


14.24.070 Information required on plans. The review and upgrading design prepared 
by the engineer or architect shall be submitted to the building official and shall include, but 
not be limited to, the following: 


1. Location by street address and assessor's parcel number; 


2. Type of occupancy, use of the building and accurate dimensions; 


3. Type of construction, type of foundation, and material used in construction. Field 
and laboratory tests as determined necessary by the building official, the architect 
of the engineer, shall include but not be limited to the drilling of inspection 
holes, the determination of the strength and quality of materials, and a general 
description of how these materials are integrated within the structure; 


4. Comprehensive review of conditions, maintenance and foundation performance; 


5. Complete vertical load resume, analysis or estimate based on typical bays and 
details of all critical areas; 
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6. Investigation, review and analysis of building elements including, but not limited 
to, mortar, masonry, walls, parapets, diaphragms, shear walls, bracing, attachments 
and ornamentation, ceilings, lights, stairs, type and resistance of interior 
partitions, presence and adequacy of diaphragm chords, and ties; 


7. Verification of elements of preliminary building department review; 


8. Such plans or sketches, as necessary to describe building strengths and 
deficiencies; 


9. Summary statement of findings; 


10. Statement of the engineer or architect explaining the overall significance of the 
deficiencies found to exist in the building's vertical and lateral force resisting 
system as related to current code requirements and evaluation criteria; 


11. Independent statement of engineer or architect as to his professional opinion 
regarding the afty of the building in regard to fire, panic, moderate and major 
earthquake, with reasons for his opinion, without regard to code requirements; 


12. A statement by the architect or engineer, in his opinion, as to whether or not 
special or unusual factors exist that alleviate or intensify the risk; 


13. Such other information or testing as required by the building official; 


14. Calculations, plans and specifications to show compliance with the requirements 
of this chapter; 


15. Exceptions and/or alternatives to the specific items required by this subsection 
may be granted by the building official upon review of a written request from the 
engineer or architect providing the review of the building. Exceptions may only 
be granted when it can be demonstrated that the specific item or items are 
unnecessary to provide information available. by other equivalent means. 
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14.24.080 Priority system and implementation schedule. Buildings subject to this 
chapter shall be classified by priority in accordance with the URM building priority system 
specified in this section. The building official may revise the priority classification f a 
building when new factual information is provided which would result in a change of the 
total priority points previously assigned to the building. Buildings shall be reviewed and 
upgraded in accordance with the implementation schedule set forth in this section. 


A. iMethod of determining occupant/hour factors. Occupant/Hour factors are 
determined by dividing the number of assigned hours per week for a particular use by the 
occupant load factor in U.B.C. Table 33-A. The assigned "hours per week" represents the 
typical number of hours per week a particular use might be open for business or used and 
is derived from Table - A herein. Occupant loads are determined by using Table 33-A of 
the Uniform Building Code; 988 Edition. 


B. Table - A. 
OCCUPANT LOAD OCCUPANT/HOUR 


USE HOURS PER WEEK FACTOR FACTOR 


Retail 48 30 1.60 
Office 49 100 0.404 
Residential 84 2D0 0.42 
.Restaurant/Bar 48 I5 3.20 
School/Day Care 35 35 COO 


Hotel/Motel 84 200 0.42 
Public Building 48 15 3.20 


Assembly Halls/Churches 8 15 1.10 
Accessory/Storage 7 100 0.07 
Industrial/Manufacturing 48 200 0.24 


Other: For uses not listed above, the Building Official shall assign appropriate hours per week' values based 
on the type and average hours of use. 


C. Structural adjustments. Negative priority points for structural adjustments may 
be allowed by the Building Official when partial structural rehabilitation has been 
performed or exists to the extent that structural deficiencies due to seismic forces are 
significantly reduced so as to substantially reduce the hazard to life safety created by such 
deficiencies in the event of an earthquake. The Building Official shall not reduce the total 
of priority system points by more than three (3) points for structural adjustments. 


In considering structural adjustments, the Building Official shall consider only force resisting 
elements and systems (i.e. complete roof diaphragm with tension anchors, shear transfer 
connections, parapet stability) that, will substantially complete the structural rehabilitation 
for that element or portion of the building in accordance with the approved upgrading plans 
and specifications. 
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D. Priority System Worksheet. 


URM BUILDING PRIORITY SYSTEM 


Occupant/Hour Factors 
-


Retail = 1.6 


Schl./Day Care = 


Accessorv = .07 


Office 


Hotel 


tndstrilManuf. 


= .4 


= .42 


= .24 


Residential = 42 


Public Building = 3.2 


Other: Detcrmined by 
Building Official 


Restaurant/Bar = 3.2 


Assemobly/Church =1.1 


Determining Occupant/Hours 


Use Square footage Occ./hour factor Occupant/Hours 


: ~ ~x= 
Use Square footage Occ./hour factor Occupant/Hours 


: -x - = 
Use Square ootage Occ./hour factor Occupant/Hours 


TOTAL OCCUPANT/HOURS 


POINTS 


Occupant/Hours Points 
0 -500 0 
501 -2,000 1 
2.001 -5,000 2 
5.001 -8.000 3 
8.001 - 11,000 4 
11,001 &Above 5 


Occupant/Hour Points 


Number of Stories oi5 


1.5 1.5 
2 2 
3 3 


Number of Stories Points 


Proxmity to Public Sidewalk Points 
Less than l0 feet 1 
Equal or greater than 10 feet 0 


Proximity to Sidewalk Points 


Proxiniiv to Adiacent Buildin Points 
Within 3 feet of adjacent building 1 
Greater than 3 feet 0 


Adjacent Building Points 


Structural Adiustment Points 
Roof diaphragm, parapet bracing -1 
Storefront lateral bracing system -1 
Ocher bracing, ties, connections -1 
(Structural Report/Plans Required) Structural Adjustment Points 


-


PRIORllY 


Less than 4 points = LOW PRIORITY 


4 to 6 points = NIODERATE PRIORITY 
TOTAL POINTS 


More tban 6 points = HIGH PRIORITY 
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F. Implementation schedule. High-Priority Buildings. 


I. A review and upgrading design prepared by an engineer or architect must be 
submitted to the building official for approval within 2 years of notice to owner 
to correct deficiencies. 


2. A building permit for complete upgrading in accordance with the engineer's or 
architect's review and reinforcement design must be issued within 2 /2 years 
of notice to owner to correct deficiencies. 


3. Complete upgrading shall be completed within 2 years of issuance of building 
permit. 


G. Implementation schedule. Moderate-Priority Buildings. 


1. A review and reinforcement design by an engineer or architect must be submitted 
to the building official for approval within 3 years of notice to owner to correct 
deficiencies. 


2. A building permit for complete upgrading in accordance with the engineer's or 
architect's review and reinforcement design must be issued within years of 
notice to owner to correct deficiencies. 


3. Complete upgrading shall be completed within 2 years of issuance of building 
permit. 


H. Implernentation schedule. Low-Priority Buildings. 


1. A review and upgrading design by an engineer or architect must be submitted to 
the building official for approval within 4 years of notice to owner to correct 
deficiencies. 


2. A building permit for complete upgrading in accordance with the engineer's or 
architects review and reinforcement design must be issued within 10 years of 
notice to owner to correct deficiencies. 


3. Complete upgrading shall be completed within 2 years of issuance of building 
permit. 
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14.24.090 Notification of tenants. Upon receipt of notice to correct deficiencies, 
the building owner shall notify all tenants, in writing, that a review of the building has been 
performed and that said building may be structurally hazardous in the event of an 
earthquake. 


14.24.100 Abatement - Rehabilitation or Demolition. Buildings subject to the 
requirements of this chapter which do not meet the requirements of this chapter shall be 
abated by rehabilitation, repair or demolition in accordance with the provisions of this 
chapter. 


A. Rehabilitation. Designated historical structures, when rehabilitated, remodeled. 
repaired or upgraded shall comply with the provisions of the State Historical Building Code. 


B. Demolitions. Buildings subject to the requirements of this chapter which do 
not meet the requirements of this chapter may be abated by demolition. Owners of 
buildings located within the Historic Conservation Combining District must receive approval 
from the Architectural Review Commission prior to obtaining a demolition permit to 
demolish the structure. Prior to obtaining a demolition permit for the demolition of a 
designated historical structure, the proposed building demolition shall be reviewed by the 
City's Environmental Review Committee and shall comply with the guidelines of the 
California Environmental Quality Act and the requirements of the Sonoma Municipal Code. 


C. Substandard buildings, hazards, or dangerous conditions which are not abated 
within the time limits set forth in Section 14.24.080, shall be considered a public nuisance 
and a dangerous building and shall be vacated and/or abated in accordance with the 
provisions of the Uniform Code for the Abatement of Dangerous Buildings and Chapter 
14.30 of the Sonoma Municipal Code. In addition to any other remedy provided herein, 
the City Council may cause any building not abated within the time limits set forth in 
Section 14.24.080, to be vacated, strengthened, repaired, rehabilitated, remodeled, 
demolished or upgraded in accordance with the provisions of this chapter and place a lien 
on the property for all costs incurred in accordance with the provisions of the Uniform 
Code for the Abatement of Dangerous Buildings and/or Chapter 14.30 of the Sonoma 
Municipal Code. 
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14.24.110 Appeals Any person having record title, equitable or legal interest in the 
subject building may appeal any notice, order, decision, determination or action made in 
the administration of this chapter to the City Council of the City of Sonoma, provided that 
the appeal is made in writing and filed with the building official within 60 days from the 
date of service of said notice, order. decision, determination or action by the Building 
Official, except that an appeal for an extension of the implementation schedule set forth 
in Section 14.24.080 shall be made not less than 180 days prior to the required 
implementation date; however, if the building or structure is in such a condition as to make 
it immediately dangerous to the life, limb, property or safety of the public or adjacent 
property and is ordered vacated and is properly posted, such appeal shall be filed within 
10 days from the date of service of this notice and order. Only one subject of appeal is 
allowed per building, provided due process is met. 


A. The written appeal shall contain the following: 


1. A heading in the words: 'To the City Council of the City of Sonoma". 


2. The names of the appellants named in the appeal. 


3. A brief statement setting forth the legal interest of each of the appellants in the 
land and/or building involved. 


4. A brief statement in ordinary and concise language of the specific order or action 
protested, together with any material facts claimed to support the contentions of 
the appellants. 


5. A brief statement in ordinary and concise language of the relief sought and the 
reasons why it is claimed the protested order or action should be reversed, 
modified or otherwise set aside. 


6. The submittal of any documents, sworn statements *orother written material 
claimed to have value on the contentions made in support of the appeal. 


7. The signatures of all parties named as appellants and their mailing addresses. 


8. The verification (by declaration under penalty of peijury) of at least one 
appellant as to the truth of the matters stated in the appeal. 


B. Upon receipt of an appeal filed pursuant to the above requirements. the Building 
Official shall present it at the next regular meeting of the City Council. Failure to appeal 
will constitute a waiver of all rights to an administrative hearing and determination of the 
matter. 
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14.24.120 Violation - Penalty. Any person, firm or corporation who or which 
violates any provision of this chapter as adopted by the ordinance codified herein, or any 
lawful order thereunder, is guilty of a misdemeanor as a separate offense for each and 
every day such person, firm or corporation violates or allows a violation to continue without 
taking reasonable means to cure or abate the same after having been ordered to do so. 
Such misdemeanors are punishable as provided by the general law of this state. 


14.24.130 Severability. If any section, subsection, sentence, clause, phrase or word 
of this chapter is for any reason held to be invalid and/or unconstitutional by a court of 
competent jurisdiction, such decision shall not affect the validity of the remaining portions 
of this chapter. The City Council of the City of Sonoma hereby declares that it would 
have passed and adopted this chapter and each of the provisions thereof, irrespective of the 
fact that any one or more of said provisions be declared invalid and/or unconstitutional. 
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A&E GRANTS FOR SEISMIC UPGRADING 


This program becomes effective on January 1. 1991 and terminates on December 31. 19912. 


A- Only plans prepared by a licensed architect andior engineer or reports prepared by an approved tesunr 
agency, for uparading work required by Sonoma Municipal Code Chapter 34.24 is eleible for tie AsiE 
rant. This work includes but is not limited to: 


i. Review. investigation. analvsis. testing. documenting and reporting of structural. fire and liiw 
safetv. etLng mechanical sstems and disabled access deficiencies. 


ii. Preparation of reports., plans and engineering documents necessary to perform requlrcc 
upgrading and abatement Work. 


B. Up to S1.0 per square foot of eligible building area ill be ranted to one building owner per afiecirc 
buildiiz. Eligible building area is the gross area within and includingz the exterior walls of the buildim 
or portion thereof. The loor area of a building. or orion thereof nOt provided with exteri Wail-
shall be the usable area under the horizontal projection of the roof or floor area above.t 


C. The A&E grant is to be used exclusively for reimbursement of architectural andior engineering ecs 


D. The A&E rant will be distributed uoon building denariment aoroval of seismic ungrading plans for 
each building required to be upgraded within the scope of S.M.C. Chapter 14.24. 


E. The upgrading plans must be comprehensive and complete for all portions of the building found to b 
deficient in accordance with S.M.C. 14.24. 


F. Original invoices from he architec eineer and/or testing agency for the preparation of upgradin.-
pians, specifications. testing and reports shall be submitted with the grant application. 


G. Coats of plans for separate tenant improvements. site work, interior and exterior finishes. additions. 
fErnishings and similar items are not eligible for the A&E grant program. 


PERMIT FEE WAIVER PROGRAM 


This program applies to all seismic upgrading projects required by Section 14.24 of the Sonoma Muricial Code 
and becomes effective on January 1, 1991 and ends on December 31, 1992. 


1. Certain construction permit fees for seismic upgrading work renuired pursuant to S.M.C: Chapter 14.24 
will be waived. Fees which wil be waived include: 


a. All Building, Mechanical, Electrical and Plumbing permit fees 


b. Plan Check fee up to four-tenths of one percent (0.4%) of the valuation of te work as defined 
by the Uniform Building Code and assigned by the Building Official. 


c. Contractors License Tax 


d. Micrographics Fee 


-. Capital mprovement Tax 


f. Impact Fee 


-. All Public Works Department encroachment permit fees will be waived for projects requiring seismir 
upgrading pursuant to S.M.C. Chapter 1424. 


,- All Public Works Department inspection fees related to installation and testing of underground flir 
sprinkler system piping and required pursuant to S.M.C. Chapter 1424. 


4. No fees will be waived for those portions of projects which create additional building floor area. 


5. All other construction permit fees not mentioned above will be assessed as normally required. 


In addition to the progirn mentioned above for seismic upgrading. the Community Development Agencyi shall 
pay all of the construction permit fees listed in #1 above. for all 10% affordable housing protects as defined 
by Section 19.71 of the Sonoma Municipal Codc. 
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A&E REIMBURSEMENT 
APPLICATION 


This program commenceson January 1. 1991 anl rreminaes on Decremrer31. 1993 


A )nlc lans nd nwns porennd b lcensd arcnttectsand.or enpnoers or uprading worK equiend by S.M.C. 14.24 a.n cilubln or Inn A&L 
Ret.utn-ent 6rnt Pgm-. his worn inctudno but u not imited to: 


Reew. anatis. itMg. doc-mnlnf nd rncoenig 0l nsttiural. fire and ild. nutting ernnancat sustis and-nnurtatton. -utor-, 
di-abled acces dficteoniU. 


Pnnoaraiion of mpos. plans and enneonng documens nonsuarn to penommnued upprding and abain work 


Ii1 Lp to S2.00- too 01 l.bi buildinoare well hogranrd to -n building -oe nor alloid bsidto. Elinibinhaidin anasonor s fuar 
li an werinq.nd tic ilng e rw s 01 te huidtndorioniot'h.e.ol -hbtished nrsant n Sct-on 4.24O ot no SN 


.I'e floor aa a buii.i.g. or portion mcf. n penedn -t tnor walls shall bn Ihb Cai, area undor inn nooonta pr!occion .1 
inn mol or fdoor are ao-o.i 


C TheA&E Reimb--nsmet well he disltbulid upon buildinr deonmn pon l of resuied uaradini nans for nach buiding re ired ic rc 
.pgrarddnwein [ho woo of S.M.C. Chaptor 14.24. 


1) ir upgndmig plan moat hr comronbseun and ramolee Ion litrequed s-recturl .nonrcual upgradng in. disablod cot. tic 
Frosistrne co-utnmcion. 'notng.c.i i accoin ano -ith S.M.C.14.24 and most conai Ibr necossar. aemonts requred bt -c-ion 14.246 


i. Onnnnal imnceandlor -nimmer inomicoufor hn prepration of uppding plans. spf.ihcat.ons. ouing and epons shall b lufbmid aIn 
no reimburemnt appi.toildo. 


Costs 0 plans or -elnpnngworh fon mount mmonoIment.. slte tork. -t-ror and eneor inunna. additions. sbmisp und Similar ln 
.a not Iligble for the A&E ReImbursamoni prnhrm-


Project Address: _ Amount of Invoices S 5 


Owner s Name: Phone 


Mailing Address: 
_. _ _ . ._ A _ _ J_ _ Pho s ts ZLS._


C*reetIP frf Fox _~iry _i 


Engineer's Name: Phone 


Architect's Name: Phon~e 


Please attach all of the original invoices received from your architect and/or engineer or eeS related tO required 
upgrading work. The City of Sonoma reserves all rights tO review and reject invoices or applications 10r due cause. 


icertify tht I ha. rad is applcoation *nn state that eheIneirmahon watCh I have rOnidld. mludmogattanments. is erueaoo correct II I 


|i Signature Ot Owner Date 


,. ate 


FOR OFFICE USE ONLY 


1 Invoice Totals S 


2. Adjustments to Ivoices 5 


3. Total Allowed Invoice Amount $ 


4. Eligible Square Footage S 


; Eligible Reimbursement Amount (@ 2.00/s.f S_ 


6. REIMBURSEMENT AMOUNT s 
inter enslar amount snown on line 3 o line S 


Building Official Aoproval City Manager Approval 
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April 14. 1992 


ABOUT CITY OF SONOA'S 
SEISMIC UPGRADING ORDINANCE 


Q. What is the purpose of the seismic upgrading ordinance? 


A. The primary goal of the seismic upgrading ordinance is to provide a 
-systematic method of reducing the risk to human life posed by seismically unsafe 
buildings in the event of an earthquake. This will be accomplished by providing 
economically acceptable construction regulations designed to reduce the 
probability of catastrophic wall and ceiling collapse in certain buildings which are 
potentially unsafe, thereby reducing the number of deaths and injury in the event 
of an earthquake. 


A study released by the United States Geological Survey in June of 1990, indicates there are 2 chances in three 
that an earthquake the size of the Loma Prieta quake will occur within the next 30 years. If that quake occurs 
on the Rodgers Creek Fault, we can expect the shaking to be 48 times greater than the shaking we felt here in 
Sonoma during the Loma Prieta event. As recently as April of 1992, scientists have increased the probability of 
a moderate to large earthquake occurring on the Rodgers Creek Fault. 


Q. What buildings are affectedbytheCityofSonoma's new seismic upgrading program (Sonoma Municipal Code 
Chapter 14.24)? 


A. All buildings constructed with unreinforced masonry walls and diaphragms and connections of diaphragms in 
buildings constructed prior to September 24, 1973, of tilt-up concrete or masonry are affected, except public 
schools, hospitals, state owned buildings and one-and two-family dwellings. 


Q. I have an older wood framed building which I would like to structurally upgrade, may I upgrade the building 
using the provisions of the new seismic upgrading program (S.M.C. Chapter 14.24)? 


A. Any existing building, including wood framed structures, except public schools, hospitals, fire stations and other 
essential facilities, constructed prior to June 1, 1973, may be upgraded or rehabilitated using the upgrading design 
provisions of the ordinance. 


Q. Mly building was not on the "Potentially Hazardous - URM[ Building List" prepared by the City of Sonoma in 
December of 1989; why is my building affected by the requirements of S.M.C. Chapter 14.24? 


A. The 'Totentially Hazardous" - URI Building List, was prepared by the City of Sonoma and submitted to the 
Seismic Safety Commission to comply with the identification and notification requirements ofSenate Bill 547 which 
was signed into law in 1986. The provisions of SB 547 required cities and counties located within Seismic Zone 
4, to identify those buildings constructed of unreinforced masonry construction. There are masonry buildings within 
Sonoma which were constructed prior to September 24, 1973, which have partially reinforced wails and buildings 
constructed wilh reinforced masonry or concrete walls which have inadequate wall connections and roof systems. 
These buildings are subject to the requirements of S.M.C. Chapter 14.24 and therefore there may be buildings on 
the new list of potentially hazardous buildings which have not previously been identified. 
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April 14. 1992 


Q. Who determines if my building is affected by the ordinance? 


A. The Building Division of the Citv of Sonoma Community Development Department will conduct a preliminary 
review of all buildings within the scope of the ordinance to determine if the building meets the upgrading design 
standards of the ordinance. If the building is determined to comply with the upgrading design standards, the 
building will be taken off of the "potentially hazardous" building list. If the building does not comply, you will 
be issued a notice to correct deficiencies and provided with a copy of the preliminary review report. . 


Q. What if I disagree with the findings of the preliminary report by the building department? 


A. The preliminary review findinss of the building department may be adjusted or corrected by submitting evidence 
that the building department findings are incorrect by providing an engineering analysis of the building which shows 
that the building complies with the upgrading design requirements of the ordinance. Additionally. the ordinance 
provides that any decision made by the Building Official may be appealed to the City Council by the building 
owner. 


Q. How much will seismic upgrading work for my building cost? 


A. The cost of performing seismic upgrading work can vary greatly between different buildings and therefore 
cannot easily be assigned to your building without a detailed analysis of the work which must be performed. The 
best way to determine the cost for seismic upgrading for your building is to obtain an estimate from an engineer. 
architect or contractor, after upgrading plans have been prepared by your architect or engineer. 


For the purposes of obtaining a general idea of overall URM upgrading costs, the URM Mitigation Technical 
Committee estimates that the ave rage upgrading costs for basic seismic rehabilitation including tenant improvement 
work could be between $34 and $63 per square foot of building area. 


Q. Can my tenants occupy my building while seismic upgrading work is being performed? 


A. In some cases, tenants mav be able to occupy some or all of the building while upgrading work is being 
performed provided that the building is maintained in a safe condition for the tenants and the public. Many 
owners and tenants prefer however. to perform the upgrading as expediently as possible, which usually requires 
temporarily relocating the tenant. 


Q. How will the priority of my building be determined? 


A. Included in the seismic upgrading ordinance is a unique URM Priority System. The system assigns priority 
points to a building based on six key elements including: the typical number of hours a type of use is occupied. 
the occupant load for the building the number of stories of the building, the proximity of the building to the 
public sidewalk, the proximity of the building to an adjacent building, and whether or not certain key structural 
elements exist in the building. The Building Department assigns the priority points and makes the determination 
as to priority classification in accordance with the URM Priority System. The Priority System provides an effective. 
fair and practical means to measure and assign some level of risk to an existing potentially unsafe building. 
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April 14. 1992 


Q. Does the seismic upgrading program encourage or require the demolition of historical buildings? 


A. No! The seismic upgrading ordinance used in conjunction with the State Historical Building Code will actually 
help to preserve existing historical resources by allowing historical buildings to be upgraded without conforming 
with all of the requirements of the current building code. If a building owner were to propose demolition as a 
method of abating a seismically unsafe building, the owner would first be required to comply with the City's 
environmental review process as well as obtain approval by the City's Architectural Review Commission. 
Additionally, the ordinance affords the City Council the option of having required upgrading work performed on 
a building rather than demolition and all costs associated with the upgrading assessed on the tax roll for the 
property,. Therefore, even if privately owned, buildings which are of primary historical significance to the City 
Council and the citizens of Sonoma could be saved from demolition. 


Another important element that comes into play is the fact that under most circumstances. it will be more feasible 
economically to rehabilitate a historical building rather than demolish it. The reason for this is that buildings 
which are demolished may only be rebuilt if the proposed new building meets all current Uniform Building Code 
and Cirv of Sonoma Zoning requirements. Three-fourths of the historical buildings which would be affected by 
the upgrading ordinance presently do not comply with the City's minimum parking requirements and would 
therefore need to provide additional parking for a proposed new building. For most of the historical buildings in 
town. it would be economically unfeasible to provide additional off-street parking as part of a new project in that 
there is a very limited amount of space on most historical properties. Additionally, there will be no tax breaks 
for persons proposing to demolish a building as opposed to performing structurally upgrading work. 


Q.What effect will seismic upgrading have on my property taxes. 


A. The State Constitution has been amended to prevent assessors from raising property values for seismic 
strengthening of unreinforced masonry bearing wall construction, necessary to comply with any local ordinance 
relating to seismic safety for a period of 15 years. 


Q.If I upgrade my building in accordance with the seismic upgrading program, will my building be earthquake 
Lroof9 


A. No! The ordinance is designed to reduce the risk to life resulting from a catastrophic or partial building 
collapse. Buildings upgraded in accordance with the ordinance will help to save lives in the event of a damaging 
earthquake, but probably will sustain some level of damage. Owners wishing to prevent major structural damage 
to their buildings should consider using the Uniform Building Code as the upgrading design criteria. 


Q. How can the assigned priority of my building be lowered to allow me more time to perform rehabilitation 
work? 


A. Tne assigned priority points for your building may be revised by performing partial seismic upgrading work or 
by changing the type of use to a category which is less intensive based on occupant/hours or by vacating a portion 
or all of the building. If the number of priority points can be reduced enough to place the building in a lower 
priority classification, the number of years for required upgrading will be extended to meet the schedule for the 
newly designated priority category. 
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Q. What are occupant/bours? 


A. "Occupant/Hours' establishes the total accumulated number of hours a building might be occupied assuming 
the building is filled to maximum capacity for a 7 day period. Since the potential for injury or death resulting from 
a collapse or partial collapse of a building in the event of an earthquake is directly related to the number of people 
in and around the building, "occupant/hours" serves as an important factor in assigning the priority to a particular 
building. 


Q. When will upgrading work be required for my seismically unsafe building under the seismic upgrading 
ordinance. 


A. The seismic upgrading ordinance requires upgrading t. ee completed under an implementation schedule based 
on an assigned priority. Additionally, buildings which h: been vacated for more than six months and buildings 
which are proposing significant remodeling or additions are required to perform seismic upgrading prior to 
reoccupying the building or as a part of remodeling or addition project. The timetable for required upgrading 
based on the priority implementation schedule is as follows: 


1. High-Priority Buildings: 
a. Review and upgrading design submitted to Building Department within 2 years of notice to owner to 


correct deficiencies. 
b. Obtain a building permit to perform upgrading work within 2-1/2 years of notice to owner to correct 


deficiencies. 
c. Complete upgrading work within 2 years of issuance of building permit. 


II. Moderate-Priority Buildings: 
a. Review and upgrading design submitted to Building Department within 3 years of notice to owner to 


correct deficiencies. 
b. Obtain a building permit. to perform upgrading work within 5 years of notice to owner to correct 


deficiencies. 
c. Complete upgrading work within 2 years of issuance of building permit. 


III. Low-Priority Buildings: 
a. Review and upgrading design submitted to Building Department within 4 years of notice to owner to 


correct deficiencies. 
b. Obtain a building permit to perform upgrading work within 10 years of notice to owner to correct 


deficiencies. 
c. Complete upgrading work within 2 years of issuance of building permit. 


Q. If I perform structural upgrading on my building will a fire sprinkler system be required to be installed? 


A. Possiblv! In accordance with the Uniform Fire Code as amended and adopted by the city, fire sprinkler 
systems are required in all buildings subject to the requirements of the seismic upgrading program if the gross area 
of the building is greater than 4,000 square feet and the valuation of the upgrading work exceeds $50.000, exclusive 
of the cost of the fire sprinkler system. 


4 
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Q. 1I perform structural upgrading on my building, will access to the physically disabled be required? 


A. Yes! State building regulations require that when structural alterations, repairs or an addition is made to an 
existing building, access to the physically disabled must be provided in the following locations: 


1. The area of addition, alteration or repair. 


2. The path of travel from the public sidewalk or parking area to the addition, alteration or remodeled area 
must be made accessible. 


3. Bathrooms, telephones and drinking fountains serving the remodeled area must comply with disabled access 
requirements. 


Q. By providing disabled access, does that mean I will be required to install an elevator in my existing two story 
building? 


A. Probably not. None of the buildings in Sonoma which would be affected by the seismic upgrading ordinance 
would be required to install an elevator unless the use of the upstairs portion of the building was changed to a 
restaurant, public building or other similar type of use. Uses in existing buildings such as retail businesses, offices, 
lodge rooms, apartments, hotels and motels do not require an elevator. 


Q. Is there any funding available to me for performing seismic upgrading work? 


A. YES The City of Sonoma offers the following funding programs 


Reimbursements of up to $2.00 per square foot of eligible building area is provided to property owners for 
the exclusive purpose of helping owners.pay for the costs of preparing engineering analysis, reports and 
construction plans for upgrading work. This reimbursement program is due to expire on December 31, 
1993. 


* Certain building permit and plan checking fees for seismic upgrading work are paid by the City's 
Community Development Agency. 


The typical building owner of a 4,200 square foot building would realize a cost benefit of approximately $9,300 
by taking advantage of the programs mentioned above. Other limited funding sources which may be available 
for seismic upgrading work depending on the type and use of your building are as follows: 


1. Sonoma's Community Development Agency is currently exploring methods ofproviding additional financial 
assistance to owners through special districts, loan subsidies and publiclprivate partnerships. 


2. Small Business Administration :(SBA) funding may be available for engineering planning, permits, and 
construction costs to business borrowers that meet the agency's size standard and eligibility standards. 


3. State Housing and Community Development Department administers a-number of state programs aimed 
at encouraging renovation of housing resources for certain groups by providing loans at favorable terrns. 


4 Tax credits for rehabilitation may be available under the 1986 Tax Act. 


S 
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Q. What does seismic upgrading work entail? 


A. In basic terms, seismic upgrading involves the following items: 


1. Providing a rigid floor and roof system which will act as a complete structural unit (diaphragm) when a load
is applied. This is usually accomplished by attaching plywood to the floors and roof. 


2. Providing wall stability so that the walls do not collapse inward or outward. This issometimes accomplished
by providing cross walls or wall bracing. 


3. Providing adequate anchors between the floor and/or roof system and the walls. 


4. Providing lateral stability for walls to prevent racking (in-plane shear) of the building. 


5. Provide parapet bracing if necessary to prevent the collapse or partial collapse of parapet walls. 


6. Secure venters, ornamentation and appendages so as not to detach from supporting members. 


7. Comply with fire resistive construction, fire sprinkler and exiting requirements to afford safe passage for
the buildings occupants. 


6. Provide disabled, access throughout the ground floor of the building. 


9. Correct all dangerous conditions within the building. 


Q. I have received a "notice to correct deficiencies", where do I go from-here? 


A. Step #1 Review all documents. especially the "notice to correct deficiencies", included in your packageof
information provided by the city. Make sure the information appears to be correct. 


Step #2 Notify any tenants of the building that the building is potentially hazardous in the event of an
earthquake as required by the ordinance. 


Step #3 Contact a licensed architect or engineer to provide an analysis of the building to determine the 
extent of deficiencies in accordance with the upgrading ordinance and to provide you with some 
approximate cost evaluations. Be sure they review disabled access and fire sprinkler requirements
along with their structural evaluation. 


Step #4 Review all avenues of potential financing and funding assistance. Check your lease agreements to
determine if there are any apparent. problems relating to your legal rights to upgrade the building.
Create a preliminary schedule for performing and completing work in accordance with upgrading
deadline provided. 


Step #5 Contact a general contractor to provide refined cost estimates and perform work. 


Step #6 Complete all required upgrading work. 


6 S 
. . Seismic Retrofit Incentive Programs 


Fall 1992 







S-23 Sonoma: Exhibits 


CITY OF SONOMA 
Seismic Upgrading Schedule 


Years Jan. 7. 2003 


-


R 


:3 


-J 


i High Priority Moderate Priority Low Priority
i 


iI I I 
Requirements Ii 


ME, Upgradina Pans = Permit Required 


=I 1rigrading ompleted -A&E Grant Terminate&s 


v: 


Seismic Retrofit Incentive Programs 
Fall 1992 







CASE STUDY:



CITY OF TORRANCE








47 CITY OF TORRANCE 



Population: 133,500 


~~~~~~~~~~~~~~~~~~- - -Gee- - -01~-99.0/91 Ge&n era Fund 
Revenues: $934millon 
FundBalnc: $9 illo 


-;----- --- ;--Fa;---- -e - :j0-S--------
-- -- --- .; ....... *...t - t



39%11 residenta 


OrdinanceType : mandatory retrofitting 


-Retfit Incentives- 3: (1 long-termfiancing at075% 
(1)- -I- -~n--- -tE0itE ~ 0 t 1 -- L0r"--


...ging,''r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~c-e:'~'S~ ~~~~~~~~~~g 
~--- S..f~~ ~ ~ ~~~~~~eFunding 'LE''I S-1'Source: (1) pecial Assessment bond issue 


.. .......... 2 g neral fUnd



BACKGROUND 


The City of Torrance encompasses a 20-square mile area located 10 miles south of Los Angeles 
along I-405. The city was originally founded in 1912 and incorporated in 1921. Torrance is 
presently the home to major employers such as Hughes Aircraft ompany, Airesearch 
Manufacturing Company, and Mobil Oil Corporation. Torrance is the first ciy in California to 
use a bond instrument as a tool to finance the seismic retrofit of privately owned buildings. 


HAZARDOUS BUILDINGS PROFILE 


'The City of Torrance contains approximately 50 unreinforced masonry buildings (URMs). The 
majority of these URMs are commercial structures. They range in size from 1200 to 20,000 
square feet, and command rent per square foot of about $0.50 to $1.00. One can find the majority 
of these buildings in old Downtown Torrance. 
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ORDINANCE



The city has a mandatory retrofit seismic ordinance that was adopted in 1987. Like some of the 
other cities in the greater Los Angeles area, Torrance's seismic retrofit ordinance is based on the 
1982 Edition of Division 88 of the Los Angeles City Code. 


INCENTIVE PROGRAM CONCEPT 


Torrance's program provides URM owners with 2 sources of assistance: a subsidy to pay for 
engineering analysis and a source of long-term financing to pay for retrofit construction. 


The city developed the subsidy program to promote the preparation of engineering plans. It was 
hoped the owners of URMs would be more willing to pay for retrofit plans if the work was 
subsidized. In addition, the subsidy conveyed the city's concern regarding the life safety hazard 
posed by URMs and its interest in seeing the issue addressed. Torrance provided a $0.50/square 
foot of building area subsidy to URM owners to defray the cost of plan preparation. 


The city also prepared a voluntary Special Assessment district which would provide members 
with a long-term, market-rate source of financing for retrofit construction. Torrance allowed a 
9 month period in which property owners could apply for participation in the program. Property 
owners interested in participating submitted to the city, for review by its Building and Safety 
Director, an assessment report prepared by a California licensed engineer. The assessment was 
determined using the lowest responsible bid from a series of3 estimates ofthe cost of construction 
obtained by the owner, and a pro-rata share of issuance costs. If the 3 bids were not obtained, 
the Assessment Engineer determined a reasonable cost of the necessary seismic safety 
improvements based on comparable costs for similar buildings in the district. The owners' 
parcels were then examined to determine their appraised values. 


A total of 7 parcels were eventually included in the assessment district, representing less than 
one-fifth of the city's URMs. The parcels in the district are located in the old downtown portion 
of the city, and consist of retail, office and apartment properties. 


In December, 1988, the city council held the required public hearing and, as no protests were 
received, adopted a resolution establishing the district, authorizing the projects and confirming 
and levying the assessment for each parcel. Two months later the bonds were issued and money 
was placed in an Improvement Fund awaiting disbursement to participating owners. 


Undertaking and completirigprojects is the soleresponsibilityofindividualpropertyowners. All 
owners must submit final building plans to the city and obtain all the usual permits. Owners 
individually contract and arrange for the projects' construction. A provision was made in the 
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bond issue for financing construction cost overruns by including a 5% contingency fund in the 
issue. The time allotted for completion of all the projects is approximately 3 years. If there are 
bond proceeds remaining at the end of that time (perhaps because owners who participated in the 
district ultimately chose not to undertake the improvements, or because they did not satisfy the 
city's requirements for release of the funds) these proceeds will be used to prepay the bonds. 


The bonds are repaid through assessment liens against all the parcels included in the district. The 
annual assessment billed against each parcel represents a pro rata share of the total principal and 
interest of the bonds coming due that year. Assessment installments are payable in the same 
manner and time as general taxes on real property. Note that the assessments represent liens 
against parcels, not personal indebtedness of property owners. 


The bonds issued by Torrance are secured by the assessments levied against the parcels. The 
assessment liens are on parity with all general and special tax liens. They are subordinate to 
pre-existing Special Assessment liens, but take priority over future fixed Special Assessment 
liens. Most importantly the assessment liens take priority over all existing and future private 
liens, including bank loans and mortgages. 


Failure of an individual-property owner to pay an assessment installment will not increase the 
assessments against other parcels. Property securing delinquent assessment installments is 
subject to sale in the same manner as property sold for non-payment of general property taxes. 
In addition, Torrance has covenanted that it will commence judicial foreclosure proceedings 
against parcels with assessment installments which are more than 150 days delinquent (For 
another discussion of Special Assessment financing see CASE STUDY - CITY OF LONG BEACH) 


PROGRAM RESOURCES 


Four different city departments were involved in developing Torrance's program: the Building 
and Safety Department, the Finance Department, the Treasurer's Department and the City 
Attorney's Office. The services of a financing team (bond counsel and underwriter), were also 
used extensively. Torrance estimates it cost approximately $30,000 in staff time and other 
expenses to develop the program and issue the bonds. The fees of the financing team were 
reimbursed from the proceeds of the bond issue. Ongoing program costs primarily involve the 
time of the Building and Safety Department to review and approve requests for funds, and the 
resources of the City Treasurer to administer the bond program and collect the assessments. 


Torrance issued bonds in the amount of $679,325. The funds were allocated as follows: 
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* $563,430 of the bond proceeds were set aside to cover project costs. This 
amount represents an estimated cost of $10/square foot for seismic safety 
improvements, plus a 5% reserve for construction contingency. 


* The bond proceeds also funded a $33,966 reserve account, required in most 
bond financings, which ensures that funds will be available to make timely 
bond payments. 


* Approximately $36,514 was borrowed to cover interest payments which 
needed to be made on the bonds prior to collection of assessments. 


* $45,415 was expended to pay the financing team and cover other issuance 
costs. 


PROGRAM DEVELOPMENT 


As with the City of Long Beach, Torrance's use of Special Assessment district bonds to finance 
seismic retrofit projects might better be called an enabling rather than an incentive program. The 
city felt that its most suitable function would be to obtain financing for the owners while steering 
clear of any responsibility for repayment. 


While assessment bonds of the type contemplated were commonly used by cities throughout 
California, they had never before been issued to finance repairs of privately-owned structures. 
The uniqueness of this purpose made the assessment bond issuance process more complicated 
than would normally be expected. The process ended up taking 13 months rather than the 3 to 
6 months more commonly spent on assessment financings. Rather than being sold publicly, the 
bond issue was privately placed with an investor. 


One of the more difficult aspects of the development process involved establishing the 
procedures for participation in the district and explaining the process to property owners. It was 
important for participants to realize the nature of the assessment on their property, how each 
account would be impacted by both interest earnings and construction drawdowns, and the 
impact of being fully responsible for any amount committed to. 


As investors in assessment bonds are secured by the property upon which the lien is assessed, an 
important ratio in an assessment financing is the value-to-lien ratio. This ratio suggests to 
investors how much might be recouped from the sale of a property if its owner defaults on the 
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assessment. Typically investors will require that assessment districts contain properties with 
minimum value-to-lien ratios of 3.0 to 1. Torrance's financing team established a minimum 2.0 
to Lratio. The lowest value-to-lien ratio in the district was 2.1 to 1. Thirty percent of the 
assessment was on properties with ratios less than 3.0 to 1, while the remaining 70% of the 
assessment was on properties with ratios greater than 3.6 to 1. 


The following table illustrates the value-to-lien ratios of parcels which comprise the assessment 
district. 
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KEYS TO SUCCESS 


The effectiveness of Torrance's program is likely linked to the city's 2 step approach. The 
subsidy for plan preparation got URM owners to think about retrofitting, and the assessment 
district gave them an option for financing the work. This also let URM owners know that the 
city was serious about its retrofit program. 


The issue of life safety related to URMs is very well understood by staff, elected officials, 
and the public at large. As a result very little controversy surrounded the city's development 
of its program. 


Finally, the city showed a great deal of flexibility in its willingness to experiment with an 
untried method of financing. Torrance exhibited a tremendous amount of "municipal 
bravery" in being the first California city to use assessment district bonds for financing this 
type of program. 


Torrance is a charter city. While this was considered a key factor at the time, some bond 
counsels now believe that general law cities can use Special Assessment financing to fund 
retrofit programs too (See: LOCAL GOVERNMENT FINANCING OPTIONS - SPECIAL ASSESSMENT 


DISTRICT). 


CONTACT 


Mary Giordano-Specht Finance Director (310) 618-5855 
Jim Isomoto Acting Building & Safety Director (310) 618-5920 
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BACKGROUND 


The City of Upland sits at the foot of the San Gabriel Mountains approximately 40 miles east of 


Los Angeles along the 1-10 corridor. Originally an agricultural community, the city is now 


primarily residential. Upland has a traditional downtown area in which the majority of its 


unreinforced masonry buildings (URMs) are located. 


THAZARDOUS BUILDINGS PROFILE 


The hazardous structures identified by Upland are primarily 1 or 2 story commercial URM 
buildings located in an eight-block section ofUpland's old downtown. Most of the buildings are 


occupied by local merchants. Some structures have residential uses on the second floor. The 


majority are less than 5,000 square feet in floor area. Rents range from $0.50 to $0.85 per square 


foot. Many ofthe URMs are ofbrick construction. Some ofthese structures share common walls 


and may have been a single unit at one time. Some of the altered facades hide historically 
significant details while others have been irreversibly changed. 
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ORDINANCE 


Upland chose to develop a retrofit ordinance based on the Palo Alto model (See: CASE STUDY 


CITY OF PALO ALTO). The city's intent is to elicit voluntary action from the property owners by 
offering them incentives, invoking the mandate contained in the ordinance only if voluntary 
compliance is ineffective. The ordinance requires owners of URMs and of certain buildings 
containing 100 or more occupants to submit to the city's building inspection department 
engineering reports covering structural deficiencies and external hazards. The time allowed for 
submission of these reports ranges from to 2 1/2 years, depending upon the building type. The 
ordinance exempts from this requirement owners of buildings which have been upgraded in 
accordance with either the Los Angeles Division 88 Standards or the 1973 or later edition of the 
Uniform Building Code. Under the ordinance, owners also are responsible for informing tenants 
that the report has been prepared, and for submitting to the building inspection department a plan 
for dealing with the hazards identified in the engineer's report. The ordinance provides that 
owners who do not comply may be guilty of a misdemeanor punishable by a maximum fine of 
$500 or up to six months in jail, and that the city may order the building vacated and, ultimately, 
demolished. 


The timelines for compliance contained in the ordinance are triggered when the building 
inspection department mails notices to owners informing them of the requirements established 
by the ordinance. In order to allow compliance to be voluntary rather than mandatory, the city 
has refrained from mailing these notices. The city plans to continue to defer the mailing as long 
as the retrofit incentive programs appear to be effective. 


INCENTIVE PROGRAM CONCEPT 


The City of Upland's incentive program uses a 2 prong approach, one a publicly financed 
incentive and the other offering private financing. The publicly financed incentive is known 
as the Upland Town Center CommercialPehabilitationRebate Program. This program is 
designed to complement the overall strategy which the city has for the town center, and to 
provide incentives to landlords to improve the aesthetics of the town center as well as to 
eliminate public safety hazards. Under the program Upland will reimburse property owners 
up to $10,000 for seismic engineering, architectural services, city fees and eligible facade 
improvements. In order to receive the rebate, owners must comply with all the facade 
improvements recommended by the city's Design Review Committee. Rebates are made 
after completion of all required seismic and facade work. Priority is given to projects which 
contain sales tax generating uses on the ground floor. 


The private financing technique is called the Upland Town Center Construction Loan 
Program. To develop this program, the city worked with property owners and local banks to 
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negotiate terms upon which these banks would offer loans for purposes of seismic 
retrofitting. The five banks which participate in the program, all of which are based in or 
near Upland, have agreed to offer flexible loan origination fees, interest rates and repayment 


terms as well as other incentives to owners participating in the city's seismic retrofit 
program. 


PROGRAM RESOURCE REOUIREMENTS 


In designing the retrofit incentive program it was of particular importance to Upland that as 
little staff time as possible be required for development and administration. The city 
specifically did not want, for example, to implement or manage a low-interest amortized loan 
portfolio. The design of Upland's seismic retrofit program took approximately 100 hours of 
staff time over the course of the 9 month design period, which the city feels was very 
reasonable. The program was developed by the Planning Department with the assistance of 


Main Street Upland Inc., a group consisting of downtown property owners and merchants. 
The majority of staff time was devoted to meetings with local bankers and property owners. 
The city's staff spent a great deal of its time educating all the interested parties on the issues 
surrounding retrofitting.. The city incurred some additional minor program costs, primarily 
for production of flyers and other program materials (See: ExIEBITS.) 


Ongoing administration requirements of the program are minimal, and are incorporated into 


the regular functions of the planning department: all the work proposed under the ordinance 
is reviewed in the same manner as any other work proposed in town and all facade 
renovations go before the Design Review Board. The ordinance does allow the city to utilize 


the services of civil or structural engineers to review the reports submitted by building 
owners. The cost of these consultants would be recovered by a fee assessed from the 
building owner based upon the time required for the review. This fee would then be 
deducted from any plan checking fees collected for future construction work arising from the 
report. 


To fund the public portion of the program the city used Community Development Block 


Grant (CDBG) funds (See: LOCAL GOVERNIENT FINANCING OPTIONS - COMMUNIY DEVELOPMNT 


BLOCK GRANTS). Upland became an entitlement city in 1988. In each of fiscal years 1990191 
and 1991192 Upland's CDBG Citizens Advisory Committee agreed to allocate $100,000 of 


the city's total entitlement ($361,000 for FY 90-91 and $410,000 for FY 91-92) to the 
seismic retrofit program. The level of program funding means that it will take at least 6 years 
for all the city's URMs to be retrofitted. Also, due to the current economy, some landlords 
are not able to take advantage of this program because they cannot afford the seismic retrofit. 


An important aspect of the program is the fact that the facade improvement activities being 


funded are not labor intensive (with labor cost comprising less than 13%o of total costs), and 
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therefore are not subject to certain HUD labor requirements. This allows implementation of 
and participation in the program to remain simple and inexpensive. The city developed a 
program description which accomplished HUD's National Objectives with respect to Slum 
and Blight. This source of funding has some shortcomings. As a result of recent regulatory 
changes, this source of funds has become self-limiting, as only 30% of CDBG funds can be 
used for slum/blight activities in any l-to-3 year period. 


PROGRAM DEVELOPMENT 


"Cooperation" is the word used most often by city staff to describe the successful 
development of the retrofit incentive program. The city's program was designed with the full 
support of the mayor and council, the CDBG Citizens' Advisory Committee and city staff. 
The most important ingredient to the development and success of the program is the spirit of 
cooperation among the banks, the owners, and the community. Bankers, URM owners, 
engineers, architects and the city's staff were all educated through their participation in the 
program development. This education also led to a sense of control on the part of 
participants which increased their willingness to take part in the program. Since the inception 
of the program the city and Main Street Inc. have each sponsored 2 informational workshops. 


Upland is one of the few communities that has been successful in rallying some interest 
among its banking institutions in providing loans to property owners who need to retrofit 
their buildings. Development of the privately-funded portion of the program required much 
negotiation. A critical factor to the city's success is the fact that the banks involved are all 
relatively small and headquartered in or near the.city. All have deep roots in the area and are 
committed to Upland's business community. All are interested in fulfilling Community 
Reinvestment Act requirements, too. (Note that reliance on the local banking community 
may mean that property owners with credit difficulties will not have access to the program 
funds.) The city originally suggested that the local banks create a pooled loan fund against 
which retrofit loans could be made. The banks, however, were uncomfortable with the 
concept and instead chose each to be more accommodating of owners' requests, individually 
deciding how best to meet the owners' needs. 


Another factor contributing to the city's success is its requirement that owners perform both 
facade improvements and seismic upgrade work. This is also important to the banks, as 
facade improvements more obviously add value to the property being upgraded. In linking 
seismic and facade improvements, Upland also feels it is providing URM owners with more 
value for their retrofit dollar. The program continues to be very interactive, with the city 
maintaining its cooperative relationship with property owners. URM owners applying to the 
program receive a great deal of upfront feedback and review commentary as their project 
works its way through the system. 
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Developing the CDBG-funded public component also required patience, education, and 


cooperation. City staff worked closely with the CDBG 'Citizen's Advisory Committee, and 


spent some time working with HUD to develop an acceptable program description. Note that 


the city does not have a redevelopment area in the town center. Staff felt that having one 


would have made the process much simpler. 


PROGRAM FECENS 


The city feels the rebate program resulted in facade improvements above and beyond those 


directly reimbursable through the grants. All the funds in the rebate program have been 


conditionally committed, and there is a waiting list for the next funds which become 


available. Since the program's inception in early 1991, one building has been completely 


retrofitted under the incentive program. The bank-based construction loan program remains 


untested. 


PROGRAM STRENGTHS 


A major strength of the program is its simplicity. The application is easy to complete and the 


city is eager to assist property owners with their proposals for seismic and facade 


improvements. The program requires little incremental staff time, however, as owners easily 


can and do take the necessary steps on their own. 


Because the program offers a rebate grant, with funds disbursed only after the improvements 


have been completed, the city does not need to be concerned about spending money prior to 


obtaining the desired results. Owners dohave to worry about carrying the cost of 


engineering and other upfront expenses; however a $10,000 grant represents a significant 


amount of money given labor costs in the city, which makes the money worth waiting for. 


Because projects can be completed on a timely basis, owners in fact end up carrying the costs 


for a relatively short time. 


Finally, the city is finding that as participants in the programs undertake their projects, 


other owners are becoming less frightened of the cost and disruption of retrofit and are 


beginning the process themselves. The programs have thus acted as catalysts. 
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KEYS TQ SUCCESS 


Upland's publicly funded incentive program relies on the fact that it is an entitlement city, 
and is willing and able to allocate a portion of its CDBG funds to a seismic retrofit program. 
Keys to the development of the privately-funded program included the concentration of 
hazardous buildings in a single area and the existence of an owners' organization active in 
that area, as well as the presence of a number of local banks willing to participate in the 
program. 


EXHIBITS 


* Town Center Construction Loan Program 
v Town Center Commercial Rehabilitation Rebate Program 
* Excerpts from Commercial Rehabilitation Rebate Program 


Application Package: 
+ Cover Letter 
+ Final Application 
+ Program Guidelines 
+ Program Flow Chart 
+ Facade Improvement Guidelines 
+ Owner's Participation Agreement 
+ Selection Criteria for Engineering Services 
+ Directive for the Processing of Plans for Structural 


Modifications of Unreinforced Masonry Buildings: 


CONTACTS 


Mark Trabing Housing and Development Specialist (714) 982-1352 
Jeffery Bloom Planning Director (714) 982-1352 
John Raymond Main Street Manager (714) 949-4499 
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CITY OF UPLAND 
" e City gracious Liing" 


460 No. Eucld Ave P.O.Box 460 
Upland,Califomia 91786



(714)982-13S2



march 2 1991



Dear Town Center Building Owner:



Thank you for submiting a Pre-application to the City of 


Upland Town Center Commercial Rehabilitation Rebate Program.



This Pre-application helped us to determine the interest n



this program. The interest s great and now we are ready to



go. Enclosed please find the Final Apolication. To assist



you n the process of obtaining a maximum of 1e0,000 rebate 


for engineering, architectural services, city fees and



elagible facade improvements, the City has developed the



enclosed eight documents:



l. Commercial Rehabilitation Rebate Program Guidelines



2. Commercial Rehabilitation Rebate Program Flow Chart



3. Facade Improvement Suidelines



4. Final Application



5. Selection Criteria for Engineering Services



6. Owner's Paricipation Agreement 


7. Interim Design Guidelines



8. Directive For the Processing of Plans for Structural 


Modifications of Unreinforced Masonry Buildins for



engineer or architect)



Please read this material carefully, and submit the Final



Application as per the instructions, as soon as possible.



Should you have any questions, please call me at 92-1352. 


Sincerely,



Mark Trabing

Housing and Development Specialist
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UPLAND TOWN

CENTER



Construction Loan

Program



Createdandsponsoredby: 


CITY OF UPLAND 
P.O. Box 460 


Upland, CA 91785 
(714) 982-1352 


MAIN STREET UPLAND, 
INC. 


P.O. Box 364 
Upland, CA 91785 


(714) 949-4499 


A private lendingprogram designed to 
assist Upland Town Center Property 


Owners with the seismic retrofit and facade 
improvement of theirbuildings. 
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SUMMARY 


The Upland Town Center 
Construction Loan Program was 
established by the City of Upland, 
Main Street Upland, Inc., and the local 
lending community to help the Town 
Center property owners do two things: 
bring their buildings up to seismic 
building codes as required by city and 
state laws, and improve the 
appearance of the front and rear 
facades of their buildings. 


The program is designed to be a 
flexible financing tool for the property 
owners, and to create an opportunity 
for the local lenders to participate in 
the seismic retrofitting -- and 
revitalization -- of the Upland Town 
Center. The creation of the 
Construction Loan Program reflects 
the willingness of the local lending 
community to fully support the 
revitalization effort in the Upland 
Town Center. 


This program is designed to finance 
projects that would be more difficult 
to finance under conventional loan 
programs. There is a greater 
risk in the financing of downtown 
projects due to the age of the 
structures and the associated seismic 
risk. 


The "risk" to lenders is reduced by 
following strict underwriting criteria 
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while supplying competitive fnancing 
rates. Additionally, only projects 
which have as their primary purpose 
the seismic reinforcement of the 
building are allowed to participate in 
the Program. 


The Construction Loan Program is 
designed to work closely with the City 
of Upland's Commercial 
Rehabilitation Rebate Program, 
funded by Community Development 
Block Grant money. This program 
provides up to $10,000 in rebates to 
cover the "soft" costs - structural 
engineering and architecture, city fees 
-- as well as eligible facade work 


ELIGIBLE EXPENSES



Eligible project expenses includLe 
seismic retrofit, such as shoring up or 
replacing walls and ceilings, replacing 
a root or construction of a roof 
diaphragm. (Note: All work may be 
eligible for loan program purposes if 
acceptable to the City. Rebate 
program has limitations relating to 
certain forms of work.) 


RATE & TERMS



The rate and terms of the program are 
not fixed; rather, the program is 
designed to provide flexibility to both 
owners and lenders. Depending on the 


3-3 


strength of the project and the owner's 
credit, there is the possibility of lower 
rates or more flexible terms. In most 
cases, the program provides the 
owners an opportunity to obtain 
financing (where they may not have 
been able to) and technical assistance 
for their projects. 


APPLICATION 
PROCESS 


Borrowers must meet the application 
and credit criteria of the participating 
lenders. The City of Upland will 
make a preliminary determination of 
the project's eligibility, i.e. that the 
building requires seismic retrofit and 
is located in the TowLI Center target 
area. It is also anticipated that most of 
the borrowers will have applied to the 
City's rebate program as well. 
Eligibility for the rebate program Will 
be determined upon review of the final 
application. 


Each owner is encouraged to contact 
the participating lenders for more 
information about the application 
process. Each lender has different 
rates, application process, and set of 
criteria, so owners are encouraged to 
discuss their projects with more than 
one lender. The contact persons at 
each of the participating lenders are 
listed on the following page. 
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PARTICIPATING 
LEN DERS 


Pomona First Federal Savings 
& Loan 


Ted Aiken, Assistant Vice President & 
Community Investment Officer 


550 Indian Hill Boulevard 
P.O. Box 3069 


Pomona, CA 91767 
(714) 625-4871 


Upland Bank 
Dick Price, Vice President & Manager 
or Kitty Hill, Assistant Vice President & 


Assistant Manager 
100 North Euclid Avenue 


P.O. Box 5009 
Upland, CA 91785 


(714) 946-2265 


Chino Valley Bank 
Russell E. Scranton, Vice President 


818 North Mountain Avenue 
P.O. Box 1309 


Upland, CA 91785 
(714) 946-6921 


First Trust Bank 
Paul Stratton, Vice President & Manager 


Foothill Branch 
234 East Foothill Boulevard 


Upland, CA 91786 
(714) 983-0511, extension 440 


Foothill Independent Bank 
Bill Davis, Vice President & Manager 


569 North Mountain Avenue 
Upland, CA 91786 


(714) 981-8611 


For more information about the City of 
Upland's Commercial 
Rehabilitation 
Rebate Program, contact: 


Mark Trabing, Housing & Development 
Specialist 


City of Upland 
460 North Euclid Avenue 
Upland, CA 91786 
982-1352 


For more information about Town Center 
Construction Loan Program or available 
technical assistance, contact: 


John Raymond, Director 
Main Street Upland, Inc. 
134 North 2nd Avenue, Suite G 
P.O. Box 364 
Upland, CA 91785 
9494499 
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TOWN CENTER

COMMERCIAL 


REHABILITATION REBATE 
PROGRAM 


$1 0,000 GRANT REBATES FOR 
COMMERCIAL BUILDING 
OWNERS UNDERTAKING 
SEISMIC RETROFIT AND 


FACADE IMPROVEMENTS 


CITY OF UPLAND



P.O. BOX 460 
UPLAND, CALIFORNIA 91786 


(714) 982-1352 


SUMMARY 


The Town Center Connerdal 
Rehabilitation Rebate Program will 
reimburse property owners of 
unreinforced masony buildings up to 
$10,000 for seismic engineering, 
architectural services, city fees and eligible 
facade improvements. Rebates will only 
be made after completion of all required 
seismic and facade work is complete. 


A Town Center Construction Loan 
Program has also been established by 
local lenders in cooperation with Main 
Street Upland Inc. and the City. A 
separate brochure on this program is 
available from Upland Main Street Inc. or 
the City. 


PROJECT ELIGIBILITY 


1. The project must be a commercial 
building located within the Upland 
Town Center. 


2. The project must include: 


A. Complete seismic reinforcement of 
the building to meet the Cit/'s 
Seismic Ordinance; and, 


B. Eligible facade improvements 
approved by the Planning 
Department. 


3. Prioritywwill be given to projects which 
contain sales tax generating uses on 
the ground floor. 
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ELIGIBLE EXPENSES 


1. Engineering Plans - Structural 
engineering plans, including 
specifications and cost estimates of 
structural modifications are an eligible 
expense. Plans must be done by a 
licensed structural engineer. Seismic 
reinforcement of the unreinforced 
masonry structure must be in 
conformance with the Upland Seismic 
Ordinance. 


2. Architectural Plans - Plans for 
facade improvements or seismic 
retrofit (including floor plans, 
elevations, colors and material 
samples, and any other appropriate 
specifications) may be required by the 
Planning Department. If these plans 
are done by an architect, then the 
architect's fee is an eligible rebate 
expense. Improvements to the facade 
must conform to the Upland Town 
Center Interim Design Guidelines. 


3. Facade Improvements - Supply 
and installation of signs and awnings 
where the installation (labor) portion 
of the contract involves no more than 
an "incidental amount" (13% of the 
contract amount). For example, if the 
total cost of manufacturing and 
installing a sign is $3000, and the 
installation portion of the contract is 
not over 13% of $3,000 ($390), you are 
eligible for a $3000 rebate. If the 
installation or labor portion of the 
contract is over 13% you will not 
receive a rebate. Other facade 
improvements may qualify if they 
meet the criteria noted above. 


4. City Fees 


A. Building Department fees: 
plan check fee and building permit 
fees are reimbursable. Make sure 
that your engineer does not 
include these costs in his 
engineering fee. You will need 
receipts for plan check and 
permits to submit to the Planning 
Department for a rebate after 
construction is completed. The 
cost of plan check fees and permit 
fees for the Building Department 
will depend upon the extent of 
construction required. 


B. Planning Department fees: 


A Design Review Board fee ($90) 
and Conditional Use Permit fees 
(if required) are reimbursable. 


For an application and a complete 
information packet on this program, call 
the City Planning Department. 
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CONTACT PERSONS 


For information on the overall 
Commercial Rehabilitation Rebate 
Program: 


Mark Trabing 
Housing & Development Specialist, City 
Planning Department 
460 North Euclid Avenue 
Upland, CA 91786 
(714) 982-1352 Ext. 252 


For facade improvements and 
Design Review Board: 


John Atwater 
Senior Planner, City Planning Department 
460 North Euclid Avenue 
Upland, CA 91786 
(714) 982-1352 Ext 252 


For information on the Town 
Center Construction Loan Program 


or other Town Center programs: 


John Raymond, Director 
Main Street Upland, Inc. 
Second Avenue Mall 
134 N. Second Avenue, Suite C 
Upland CA 91786 
(714) 949-4499 
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CITY OF UPLAND



COMMERCIAL REHABILITATION REBATE PROGRAM



FINAL APPLICATION



Pro erty Information



1. Property Address



2. Name of Tenant(s)



(Please attach

copy of lease)



3. Property Owner

Contact Person

(If partnership

attach Partner

ship Agreement



Address



Phone-



Phone________ __________ 


Prolect Information



4. Proposed Engineer Proposed Architect

(for seismic) (for required facade



improvements, if an

architect is required)



Name:



Address:



Phone:



Contact

Person:
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Prolect Descrintion



5. Give a detailed conceptual description of proposed facade

improvements. Also describe seismic retrofit work if you

are aware of what work is needed:



Seismic 


Facade 


Please attach a Preliminary Design of facade improvements

(initial conceptual sketch of improvements) and a photograph

of each exposed side of the building to be renovated.

Specify in as much detail as you can, including colors and

materials. 


Proiect Financing



6. Proposed sources of funding $_ 


Owner's Cash Contribution $ 


Conventional loan funds $_ 


Firm financial commitment? Yes No

If yes, please attach documentation



Are you interested in learning more about the Commercial

Rehabilitation Construction Loan Program offered by local

private lenders? Yes_ No



Commercial Rehabilitation Construction 
Loan funds needed $_ 
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If your are an owner-user of the building, are you

interested in learning more about Small Business

Administration SBA) loan guarantee programs? 


Yes__ No 


-


7. signature Date



The applicant certifies that the information contained in

this application and attachments are true and that you have

read and understand the Commercial Rehabilitation Rebate

Program Guidelines.
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City of Upland Town Center



COMMERCIAL REHABILITATION REBATE PROGRAM GUIDELINES 


I. SUMMARY



The Upland Town Center Commercial Rehabilitation Rebate

Program will reimburse property owners of unreinforced

masonry buildings up to $10,000 for seismic engineering,

architectural services, city fees and eligible facade

improvements. This document addresses the guidelines for

this rebate program.



A Construction Loan Program has also been established by

local lenders in cooperation with Main Street Upland Inc.

and the City. A separate brochure which addresses this

program, is available from Main Street Upland Inc. or the

City.



II. PROJECT ELIGIBILITY



1. The project must be a commercial building located

within the Upland Town Center.



2. The project must include: a) complete seismic

reinforcement of the building to meet the City's

Seismic Ordinance; and, b) eligible facade improvements

approved by the Planning Department.



3. Priority will be given to projects which contain sales

tax generating uses on the ground floor.



I1I. ELIGIBLE EXPENSES



1. Encrineerino Plans - Structural engineering work, 
including plans, specifications, and cost estimates of

structural modifications, must be done by a licensed

structural engineer. Seismic reinforcement of the

unreinforced masonry structure must be in conformance with

the Upland Seismic Ordinance. Also see a seperate handout

contained in this packet titled "Proposed Selection Criteria

for Engineering Services." 


2. Architectural Plans - Plans including floor plans,
elevations, colors and material samples, and any other

appropriate specifications) may be required by the Planning

Department's Design Review Board 
 for review of facade

improvements. If these plans are done by an architect, then

the architect's fee is an eligible rebate expense.
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Improvements to the facade must conform to the Upland Town

Center Interim Design Guidelines.



3. Eligible Facade Improvements - Supply and installation of 
signs and awnings where the installation (labor) portion of

the contract involves no more than an "incidental amount"

(13% of the contract amount). For example, if the total

cost of manufacturing and installing a sign is $3000, and

the installation portion of the contract is not over 13% of

$3,000 ($390), you are eligible for a $3000 rebate. If the

installation or labor portion of the contract is over 13%

you will not receive a rebate. Other facade improvements

may qualify if they meet the criteria noted above. Please

talk to Mark Trabing, Planning Department, before

undertaking facade improvements (for which you want a

rebate) other than signs and awnings. Also see a seperate

handout contained in this packet titled "Facade Improvement

Guidelines."



4. Permits - The cost of the Building Department's 1) plan 
check fee and building permit fees are reimbursable. Make

sure that your engineer does not include these costs in his

engineering fee. You will need receipts for plan check and

permits to submit to the Planning Department for a rebate

after construction is completed. The cost of plan check

fees and permit fees for the Building Department will depend

upon the extent of construction required.



The cost of the Planning Department's 1) Design Review Board

fee ($90), and 2) Conditional Use Permit fees (if required)

are reimbursable .



IV. PROCEDURES REQUIRED FOR A REBATE



1. Submit Final Application, along with attachments

(detailed on the application) to the City's Planning

Department C/O Mark Trabing, Housing and Development

Specialist. Before submitting your application, when

you are developing the conceptual idea of your facade

improvements, it would be a good idea to talk to John

Atwater or the "Current Planning" staff regarding

various city requirements which may effect your facade

proposal.



2. Planning and Building Departments will review the

Final Application and determine if an architect is

needed. You will either receive approval of your

proposal by a Conditional Commitment letter or you

will receive a request to discuss the proposed project

with you.



3. Owner hires engineer and architect (if necessary). 
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4. owner submits two sets of engineering plans to the City

Building Department and one set to the Planning

Department. Owner will also submit the Design Review

Board Application (which will contain working drawings

and secifications of facade improvements) to the

Planning Department.



S. The Building Department and the Planning Department's

Design Review Board review plans. Plans are approved

or owner asked to revise.



6. After engineering plans and facade plans are approved,

owner obtains contractor bids for work. Facade work

must be under a seperate contract than the seismic

work.



7. Owner submits to the Upland Planning Department, C/O

Mark Trabing : A) a copy of the successful bid(s) for 
eligible facade work1 B) documentation of the cost of

engineering and architectural plans, and C)

documentation of the cost of permits,, plan check fees,

Design Review Board fees, and Conditional Use Permit

fees (if any). The rebate is based upon the total of

these costs.



After the rebate amount is agreed upon (before the

beginning of construction), an Owner Participation 
Agreement (Agreement) will be executed between the City 
and the building owner. This Agreement will include in 
Attachment B of the Agreement, a Scope of Work and

Budget (the amount of rebate to be paid to the building

owner) upon completion of construction. The City will

complete Attachment B once it is agreed upon between 
the City and the Owner. Do not begin seismic or facade 
improvements until all city approvals and building

permits are issued.



S. Owner begins and completes construction.



9. After construction is completed, the building owner

will submit to Mark Trabing: a) evidence of final

approval of all related building permits; b) a copy of 
Design Review Board minutes of approval of facade

improvements; c) photographs of completed facade

improvements, d) invoices for all engineering and

architectural design work and for facade work. The

rebate designated in the Owner's Participation

Agreement will then be paid to the building owner.



10.. The amount of the rebate may only be modified by

amending the Scope of Work in the Owner's Participation

Agreement, and approved by the Housing and Development

Specialist. Claims for reimbursements of items not

contained in the Agreement and amendments will not be
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honored. Facade improvements should be made within 180

days of signing of the Owner's Participation Agreement



Contact persons:



For information on the overall Commercial Rehabilitation

Rebate Program:



Mark Trabing

Housing & Development Specialist, Planning Department

460 North Euclid Avenue

Upland, CA 91786

(714) 982-1352 Ext. 252



.For facade improvements and DesiQn Review Board:



John Atwater

Senior Planner, Planning Department

460 North Euclid Avenue

Upland, CA 91786

(714) 982-1352 Ext 252



For information on the Commercial Constuction Loan Program

or other Town Center roarams:



John Raymond, Director

Main Street Upland, Inc.
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TOWN CENTER COMERCIAL REHABILITATION REBATE PRUGRAM 


FLUW CHART 


1 3 


Uwner suDmits Final P:'.u and uilding Owner hires engineer

Acplicaian and Department (3.0.) & arcnitect (if 
PrelIminary Plans review and etermine neccessary). Deveiop

to Planning Department if arcnitect needed. plans. Summit pians

tP.D.0. P.D. issue Contitional to P.D. 2 .D and



Committment letter Dr suamit Design Review

discuss with Owner. Board Application & 


working rawings of 
facade improvements

to P.D.



4 5 6 


P.D. & B.D. review After plans approved Owner submits eligib 
plans. Approve or Owner obtains construction rebate costs to P.D. 
ask Owner to rework bids for seismic and i.e. architectural &

engineering and facade work. engineering fees, ci 
facade plans.
 fees and cost of



eligible facade

improvements. 


7 a l0 


Owner & City agree Owner begins and completes Owner submits signed

upon rebate amount seismic and facade off permits and

and sign Owner construction. invoices to obtain

Participation
 rebates.

Agreement



Note: See "Commercial Rehabilitation Rebate Program Guidelines"

for mare detailed procedures.
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FACADE IMPROVEMENT GUIDELINES



he Comnercial Renab tation Reoate Program mas -

Durposes, assstinq oroperty owners to: : reinforce treir 
unreinforced masonry bUlIdings, and 
 ) improve te facadeisj

of their buildings. at a level to be determined witn the

cooperation of te Ceity Planning Deoartment.



Due to federal regulations tied to the use of federal money,

the City is restricted on the type of facade imorovements it

can reimburse owners for. The City will repate eligible

facade improvements, but may require otner facaoe

improvements not eligible for a rebate.



The total amount to be rebated will not exceed $10,000 per

building. The amount available for the cost 
 of facade

improvements is $10,000 less the amount 
 billed for

engineering costs (for seismic retrofit) and for

architectural services (which may be required for facade

improvements) and permits (If not included in the

engineering costs).



After reviewing your conceptual ideas for facade

improvements In the Final Application, the Planning

Department may require the building owner to hire an

architect to draw plans of the facade improvements for

submittal to the Design Review Board. 
 The need for an

architect will be made on a case by case basis depending

upon the scope of work.



All facade improvements in the Town Center, regardless of

participation in the Commercial Rehabilitation Rebate

Program, are subject to the Design 
 Review Board process.

All facades should comply with all municipal codes including

the sign ordinance, as well as 
 the Town Center Interim

Design Guidelines. The Planning Department will assist you

in determining if your plans are in compliance.



The types of facade improvements you may wish to consider

are the restoration, addition or replacement of the

following types of facade improvements. The following

facade improvements are not necessarily eligible for

rebates.



- ornamentation and trim 
- doors and windows 


- columns or balustrades 
- pavement surfaces 
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- -roof systems visible from street 
- inaDDroorate structura:. additions 
- exterior lighting, attacned co tne uilding, not free


standing lighting in the public rign: of way 


- .andscaping - trees, panter boxes 


- snjtters 


- commercial signs attached to buildings 
- repainting of brick work, exterior water treatment 
- remove obsciete signs and awnings 


- awnnos 


- any otner type of facade improvements you can think of 


The following types of facade improvements are definitely

eligible for a rebate if the labor portion of the contract

is under 13% of the contract price:



Supply and installation of signs and awnings, where the

installation portion of the contract involves not more than

an 'incidental amount" (13% of the contract amount). For

example, if the total cost of manufacturing and installing a

sign is $3,220 and the installation portion of the contract

is not over 13% of 3,000 (or S1,690), you will receive a 
$3,000 rebate. If the installation or labor portion of the

contract is over 13% you will not receive a rebate. Other 
facade improvements may qualify for a rebate if they meet

the criteria noted above. This rather complicated formula

is required by the federal government. Please talk to Mark

Trabing, Planning Department, before undertaking facade

improvements (for- which you want a rebate) other than signs

and awnings.



Facade Improvement Definitions



For the purposes of this program, the following definitions

will apply:



Awninos/Canooy A temporary, retractable shelter, that is 
supported entirely from the exterior wall of a building.



Codes: The latest editions of the City of Upland Building

Code and Zoning Code.



Design Review: City Planning Department procedures that

reviews plans for consistency with the Interim Design

Guidelines and other Codes.



Design Guidelines: The Town Center Interim Design

Guidelines, developed to ensure sensitive treatment of

building exteriors.



Exterior Lhtino: Lighting fixtures and the installation of

same, attached or connected to a building undergoing
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renovation. Exterio- i gnting does not inc ude free-

s-anc:rg i ghtnrg r tne udiOIC ay. 


-acade: The entire eterior surface o a building from race

to tne roof line. Buildings tat abut two streets and/o- an 
alley, emoty lot, parsing area, oen soace may nave tner

'aces considered facades at the discretion of te Planning

Department.



.andscaping: Items such as trees, bushes, and planter Doxes

are eligible when considered integral to tne facade

treatment of the building. The Planning Department wiI.

determine eligibility 


Preliminary Design: initial conceptual sketches of

improvements based on the objectives of the owner(s).

Preliminary designs are submitted with the Final

Application.



Professional Fees: These costs include engineering and

architectural services fees and do not include expenses

spent on materials, physical improvements, equipment, or

labor directly related to their installation.



Shutter: Moveable cover or screen for a door or window to

provide protection from the elements.



Sln: Any commercial sign attached to the building which is

consistent with the City of Upland Sign Ordinance and the

Town Center Interim Design Guidelines.



Working Drawings and Specifications: The detailed drawings

which show detailed methods of installation and materials 
and the specifications to be followed in the construction of

the improvements.
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City of Upland



COMMERCIAL REHABILITATION REBATE PROGRAM 


OWNER ARTICIPATION AGREEMENT 


THIS AGREEMENT made and entered into this day of 
1991, by and between_-



(hereinafter "Owner") and the

City of Upland, a municipal corporation, (hereinafter

"City").



WITNESSETH



WHEREAS, Owner is owner of a commercial property commonly

known as

Upland Calfornia ycne roperty), wrni c ts legally

described in Exhibit "All attached hereto, 


WHEREAS, the property is in need of certain repairs and 
rehabilitation work, the cost of which has the effect of

discouraging the upgrading of the property.



WHEREAS, City is the administrator of federal funds which 
may be used to provide incentives for the rehabilitation of

commercial buildings, owned by a private for-profit

business, where improvements are limited to the exterior of 
the building and the correction of code violations.



WHEREAS, Owner desires to undertake improvements to the 
building with the assistance of the financial incentives

offered by the City.



NOW, THEREFORE, for and in consideration of their mutual

promises, the Owner and the City hereby agree as follows:



1. REBATE AMOUNT: City shall reimburse Owner an amount not

to exceed: Dollars

($ j upon satisfactory completion of the 
rehabilitation work upon the property (the "FImprovements")

in accordance with the Scope of Work and Budget, attached

hereto as Exhibit "" and submission of acceptable evidence

of full prior payment of all associated costs.



2. FINANCING: Owner agrees to finance the cost and

expenses of constructing the Improvements and cost and

expenses incidental thereto, using private funds.



3. TIME OF PRFORMA2NCE: Owner agrees to cause construction

of the Improvements to be commenced and to be prosecuted 
with due diligence and good faith without delay, so that the

same will be fully completed not later than

days after the date of this Agreement.
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4. CHANGES IN WORK: Owner shall not permit any amendments

or modification of the Improvements or the performance of

any work pursuant to such amendments or modifications,

without prior written consent of the City first being

obtained with respect thereto.



5. RIGHTS OF INSPECTION: City shall have the right at any

time and from time to time to enter the property for the

purposes of inspection. Owner agrees to provide access to

any such records pertaining to the project as the City may

deem necessary to establish proper accounting of rebate

amount.



6. INDEMNIFICATION: Owner shall indemnify, defend and hold

harmless, the City its officers, agents, or employees from

and against any loss, liability, or expense from defense

costs, legal fees, and claims for damages that may arise or

result from the wrongful acts or omissions or the allegedly

wrongful or negligent acts or omissions of the Owner, its

officers, agents or employees.



7. AGENCY: It is understood and agreed that the Owner is

in no way the agent, employee or contractor for the City and

the City will merely reimburse the Owner on the basis set

forth in this contract for work and improvements done by the

Owner.



8. USE OF DEBARRED CONTRACTORS: Owner shall not directly

or indirectly employ, award contracts to, or otherwise

engage the services of, any contractor during any period of

disbarment, suspension or placement in ineligibility status

by the U.S. Department of Housing and Urban Development

(HUD) under the provisions of 24 CFR Part 24. 


9. RELOCATION: Owner will no cause the displacement of any

business, family or individual as defined under the Uniform

Relocation Act, as a result of the project.



10. COMPLIANCE WITH REHABILITATION STANDARDS: All plans and

specifications must comply with the City of Upland: Building

and Fire Codes, Seismic Ordinance, General Plan and Zoning

ordinances and the Town Center Interim Design Guidelines.



11. THIRD PARTIES: This Agreement is made for the sole

benefit of the Owner and the City and the City's successors

and assigns, and no other person or persons shall have any

rights or remedies under or by reason of this Agreement or

any right to the exercise of any right or power of the City

hereunder nor shall the City owe any duty whatsoever to any

claimant for labor performed or materials furnished in

connection with the construction of the Improvements.
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IN WITNESS 
agreement 


WEREOF, The parties hereto have executed 
as of the day and year first set 


this 
forth 


hereinabove. 


"'CITYIP 


B-
City Manager 


"OWNER" 


By 


Attest 


City Clerk 
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CRY OF UPLAND 
COMMERCIAL REHABRITATION PROGRAM 


SELECTION CRITERIA FOR ENGINEERNG SERVICES 


The City of Upland will not select an engineering firm for the owner, nor will it recommend one firm over 


another, this document is intended to assist property owners in selecting a qualified and reliable engineering firm 


for their project The enclosed requirements include those that the City of Upland will examine when the work is 


submitted. and gives each owner a set of criteria by which to judge several firms equally. 


To be eligible for a rebate, any contact executed with an engineering firn mlsi include language that the 


engineer has read and reviewed the Seismic Safety Ordinance and attests that the work to be performed is in 


compliance with it. The costs quoted in a proposal must include the costs of any and all testing to be performed on 


the structure. as well as the costs of all plans and specifications necessary for a building permit 


I. Proposal Format 


Property owners are free to select their own engineers. but should judge firms based on proposals that 


address the criteria below. Before actually hiring any engineering firn. owners are encouraged to meet 


and discuss their projects with more than one firm. A description of each fin, for purposes of 


comparison between firms. should consist of a report including, but not limited to. the following: 


a. Approach and objectives 
b. Methodology 
c. Cost analysis for implementation 
d. Time frame for completion 
e. Firmteam description 
E. Relevant experience 
g. Key personnel 
h. References 


1I. Scope of Work 


The engineer will be required to prepare plans, specifications, and cost estimates to enable the 


participating owner to proceed with appropriate structural modifications. Because several of the 


buildings in the Town Center may be eligible for historic designation. the engineer should show some 


knowledge of and experience in structural engineering and architectural rehabilitation of historic 
This may include 


structures, even if the particular property in question is not a historic property. 


knowledge and experience with the Secretary of the Interior's Standards for Historic Preservation and 


guidelines for applying the standards for stabilization, rehabilitation, and preservation. The Town Center 


Interim Design Guidelines loosely follow the Secretary of Interior's Guidelines, even for non-historical 


buildings. 


Engineers will be mquired to apply these standards and guidelines to any and all modifications 1M 


which maybe eligible fr historic certification. These are buildings which have been identified on the
buildinas 
City's Historic Buildings Survey. 


to submit to the Building
For any building. whatever its historic status, the engineer wil be required 


Department materials sufficient to comply with Section 8109.09 (the reporting section) of the City of Upland 


Earthquake Safety Ordinance. The text of that section follows: 
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City of Upland Building Department 
Text of Seismic Ordinance Referring to Engineer's Report 


Section 8109.09 
.050 Format for the Report. The following is a basic outline the format each engineering report should follow. 


This outline is not to be construed to be a constraint on the professional preparing the report. but rather to 
provide a skeleton framework within which individual approaches to assembling the information required 
by the ordinance may be accomplished. It will also serve as a means for the City to evaluate the 
completeness of each report. 


.0010 General Information. A description of the contractor. if known, for any subsequent 
building including: additions or substantial structural 


alterations. 
(i) the street address: 
(ii) the type of occupancy use within .0020 Investigation and Evaluation of Structural 


the building, with separate uses Systems. All items to be investigated and 
that generate different occupant the methods of investigation for each type 
loads indicated on a plan showing of building under consideration are 
the square footage of each contained in Appendices A and B, available 
different use: from the city's building inspection 


(iii) plans and elevations showing the department. 
location, type and extent of lateral 
force resisting elements in the .0030 Test Reports. All field and laboratory test 
building (both horizontal and results shall be included in the report. 
vertical elements) Evaluation of the significance of these test 


(iv) a description of the construction results shall be made with regard to each 
materials used in the structural structural system or typical connection 
elements and information being evaluated. This evaluation may be 
regarding their presentcondition: limited to a statement of the adequacy or 


(v) the date of the original inadequacy of the system or connection 
construction, if known, and the based on the lateral load demand it would 
date. if known. of any subsequent be required to resist by calculation. If tests 
additions or substantial structural reveal inadequacy, a conceptual solution 
alterations of the building: must be included in the report. 


(vi) the name and address of the 
original designer and contractor, if .0040 Conclusions. Based on the 
known, and the name and address demand/capacity ratio and the specific 
of the designer and evaluation items contained in Appendices 


A or B attached to the ordinance codified in 
this chapter, a statement shall be provided 
explaining the overall significance of the 
deficiencies found to exist in the building's 
lateral force resisting system regarding 
potential collapse or partial collapse failure. 
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CITY OF UPLAND

DIRECTIVE FOR TE PROCESSING OF PLANS



FOR STRUCTURAL MODIFICATION OF UNREINFORCED MASONRY

BUILDINGS



The Upland Building Department has identified approximately

67 unreinforced masonry buildings within the City. These

structures are susceptible to failure in the event of a

moderate or strong earthquake. To ensure the safety of the

public, the Upland City Council has enacted the Seismic

Hazards Ordinance which establishes the process for

stabilizing these structures.



To facilitate the seismic stabilization review process an

outline of the process, and the major issues of concern are

listed below.



I. SCOPE OF PROJECT MEETING: With the initial contact

between the applicant and the Planning Department, a

joint meeting with the Buildine and Planning

Departments, the developer, vroiect encineer or

architect will be scheduled. The purpose of the

meeting will be to explore the scope of the proposed

seismic reinforcement project. If the project location

is within the Town Center boundaries, the applicant

will receive a copy of the Interim Design Guidelines

which outlines the design issues for that area.



The scope -of project meeting will also discuss the

potential effects of the structural modifications to

the architectural integrity of the exterior of the

building and the potential future use of the interior.



I}. PROJECT REVIEW PROCESS Any or all of the following

boards may review the project. Check with the Planning

Department project coordinator for further information:



A. Administrative Committee

B. Design Review Board

C. Environmental Review Board

D. Planning Commission (public hearing)

E. Redevelopment Agency

F. City Council
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III. REQUIRED CONSTRUCTION PLAN CONTENT: 


A. PLANS FOR PLANNING DEPARTMENT 
Architectural plans including elevations and 
floorplans shall be submitted. Plans shall note

any proposed modifications to the interior or

exterior of the building. Color and material

modifications shall also be completely noted and

detailed on the plans.



The architectural plans shall also include notes

and/or details on the following:



1. Proposed color and/or material changes.

2. Modification to any door and/or window



openings, frames or hardware.

3. Modification of exterior pediments, parapets



or ornamentation.

4. Removal of or repainting of exterior



surfaces. (The methods of paint removal

shall be completely noted and detailed on the

plans).



5. Addition or removal of awnings or shade

providing devices.



6. Removal and/or replacement of exterior facade

treatment. (The methods of material removal 
shall be completely noted and detailed on the

plans).



7. Proposed modifications to existing ceiling

levels.



8. Proposed locations of interior columns or

walls.



9. Addition of brick veneer.



B. PLANS FOR BUILDING DEPARTMENT: 
Structural plans shall be submitted, including
notes and details of any proposed additions or 
modifications to the interior or exterior of the

building. Plans shall include details and

locations of the following:



1. The addition of structural frames.

2. The addition or removal of cross or partition



walls.

3. All connection details between the roof 
and



wall, floor and wall, or wall to wall.

4. A statement of the theory or methodology



followed in accordance with the City of

Upland Seismic Ordinance.



5. The statical system used for the

stabilization or retrofitting of the

structure.



6. The details and description of the parapet

connections to the roof diagram.
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IV. CONTRACTOR LIST Applicant's shall submit a listing of

the names and phone numbers of all contractors and

subcontractors involved in the project to the Building

and Planning Departments. This list shall be kent

current and specifically identify the resoonsibilities

of each contractor or sub-contractor.



V. PERIODIC INSPECTIONS The Building and Planning

Departments will schedule special, periodic inspections

with contractor and/or sub-contractors, prior to

commencement of work during various stages of

construction. The inspections are on an as need basis,

determined by the City staff or at the request of the

developer or contractor. The intent of the inspections

is for clarification of methods or materials as

described on plans submitted to the Building and

Planning Departments.



All existing regulations for the processing of building

permits and the associated requirements will be the same as

for any other structural modification to an existing

building.



This directive in no way precludes additional review by the

City as determined necessary by the Chief Building Official 
or the Planning Director.



JTZ /90
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CITY OF WEST HOLLYWOOD 59,



Population: 36,000 ;I 


1990,191 General Fund 
Revenues: $34 million 
FundBalance: $700,000V 


#URMs: 81 


Type of URMs: 80 % commercial 


20% residential 


OrdinanceType: mandatory retrofitting 


Retrofit Incentives: (1) planning fee waivers 
(2) zoning incentives 
(3)rent control modifications 
(4) Mello-Roos district bonds 


Funding Source: (1) general fund 
(2) Mello-Roos district bonds 


BACKGROUND 


Incorporated as a General Law city in November 1984, West Hollywood is one of the 
youngest cities in Los Angeles County. The strength of West Hollywood's economic base 
has enabled the city to provide an array of social services to its residents. West Hollywood 
provides more money per capita to fund social services for its residents than any other 
municipal government in the United States. The city is located-in an area which is highly 
susceptible to earthquake damage. The Hollywood/Raymond Fault, the Santa Monica Fault 
and the Elysian Park Fault, a "hidden" fault, all pass through some part of the city's 1.9 
square miles. 


HAZARDOUS BUILDINGS PROFILE 


The unreinforced masonry buildings (IJRMs) in West Hollywood were generally constructed 
before 1933. Thirty-two of the structures originally identified as potentially hazardous 
buildings were eventually proven to have sufficient structural integrity to be outside the 
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scope of the city's ordinance. A majority, 63, of the 81 URMs remaining on the list are 
exclusively commercial in use or a mix of commercial and residential uses. There are 12 
apartment buildings, containing a total of 210 residential units, on the list of URMs. The 
remaining 6 structures include a homeless shelter, a fire station, garages and a warehouse. 


ORDINANCE 


The City of West Hollywood originally adopted Chapter 96 of the Los Angeles County 
Uniform Building Code as its Earthquake Hazard Reduction Ordinance. Although in effect 
since 1985, little had been done to require compliance with the noticing and retrofitting 
schedules. In April 1990, the Departments of Community Development and Rent 
Stabilization submitted a series of amendments to Chapter 96 which were approved by the 
City Council. The amendments related to the procedure and timing of seismic retrofit 
improvements, some policy options for financing incentives, procedures for demolition and 
the rules and regulations of the Rent Stabilization Ordinance as they relate to seismic 
rehabilitation. 


The amendments to Chapter 96 provided a more flexible schedule to URM owners for 
complying with the ordinance. The original schedule called for complete retrofitting within 3 
years of being served notice, with a 1 year extension upon the early installation of wall 
anchors. The amended schedule allows 12 to 18 months for the installation of anchors and 4 
to 7 years, depending on building type, for full compliance. Under these amendments, all 
URMs in West Hollywood will have satisfactory wall anchorage within 2 years and full 
strengthening within 8 years. The amendments also allow the owners of historical buildings 
an additional 90 days for compliance (included in the schedule referenced above) to 
accommodate review by the Cultural Heritage Advisory Board. 


The noticing section of West Hollywood's ordinance requires the city to record the URM 
status of a building so that such status is fully disclosed upon sale of the property. The 
revamped schedule for noticing URM owners under the amendments includes new 
classifications which attempt to identify structures, such as supermarkets, pharmacies, etc., 
whose function immediately following an earthquake disaster are important to recovery from 
such a disaster. 


The amendments also addressed the issue of URM owners passing along the costs of 
retrofitting to tenants in light of West Hollywood's strong rent control ordinance. New 
amortization schedules and rent increase allowances for seismic retrofit projects were 
developed. A streamlined process for rent increase applications directly related to seismic 
retrofitting was also developed. 
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INCENTIVE PROGRAM CONCEPT 


The seismic retrofit incentive program devised by the City of West Hollywood is 


multi-faceted. The program provides both financial and non-financial incentives to the 


owners of URMs. 


Fee Waivers play a key role in West Hollywood's retrofit incentive program. As an 


incentive to encourage owners to complete full strengthening of the structure as quickly as 


possible, the city waives the planning permit fees for owners who choose to do the full 


retrofit upfront. The city also waives the fee for a rent increase application when such an 


application is directly related to a rent hike to finance seismic improvements. 


Zoning Incentives are also part of the city's retrofit program. West Hollywood's zoning 


ordinance does not require buildings that undergo major rehabilitation to comply with new 


zoning or land use requirements. This allows building owners to avoid demolishing a 


building or evicting current tenants because the retrofitted building would not be in 


compliance with new zoning requirements. 


The Rent ControlMod icationsallow owners doing seismic retrofit work to pass through the 


costs of this work to tenants on a much quicker basis. The rules and regulations of the rent 


stabilization ordinance were amended to establish a 30-year amortization period for seismic 


rehabilitation work. The rules regarding the maximum rent increase allowed were also 


changed for owners doing seismic rehabilitation work. Rent increases over 50% are allowed 


to be passed on to tenants over- a 3 year period. As an example, a rent increase of 60% would 


result in a 12% increase in each of the first 2 years (12% is presently the maximum annual 


increase) and an increase of 36% in the third year. It was felt this phasing of the increases 


would allow tenants sufficient time to look for other housing accommodations if necessary. 


A Mello-Roos District is being formed by West Hollywood. (See: LOCAL GOVERNMENT 


FINANCING OPTIONS - hMELLO-ROOS COMMUNITY FACILITIES DISTRICT.) The bonds issued by this 


district will provide a source of Iong-term, market-rate financing to URM owners. The 


proposed Mello-Roos district will include 5 properties (4 commercial structures and a 21-unit 


condominium) and will total approximately $1 million. It is expected 12 of the 21 


condominium units will be included in the district for a total of approximately $750,000. 


PROGRAM RESOURCE REOUIREMENTS 


Of the 4 incentive program components examined above, only the fee waivers have a direct 


fiscal impact on the city. West Hollywood estimates it will forego a maximum of $69,000 by 
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waiving planning permit fees, and a maximum of $12,000 by waiving rent increase 
application fees. The zoning incentives do not represent any additional cost to the city. The 
proposed Mello-Roos bond issue does not represent a direct cost,to West Hollywood, but the 
great amount of staff time spent on developing the district represents an indirect cost to be 
borne by the city. The city also estimates it will take approximately 10% of one staff 
person's time for a year to coordinate the initiation of the Mello-Roos bonds loan program. 


PROGRAM DEVELOPMENT 


West Hollywood's revised seismic retrofit ordinance represents a great deal of work by the 
city's staff, particularly the Housing and Economic Development Division, the Building and 
Safety Division in the Department of Community Development, and the Department of Rent 
Stabilization. It was obvious to staff the existing ordinance was not doing what was 
necessary to address the public safety issue posed by West Hollywood's URMs. The 
amendments to the ordinance and related policy recommendations represent a tremendous 
amount of research and groundwork on the part of the city staff. All possible sources of 
information, such as the programs established by other cities and surveys of West 
Hollywood's URM owners, were tapped. Not including the time it has taken to establish a 
Mello-Roos district, it took the city staff approximately 6 months to develop the program. 


PROGRAM EFFECTIVENESS 


Of the 81 URMs originally identified, 12 were removed from the list on appeal from owners 
who provided information necessary to prove the structures meet current seismic standards. 
As of April 1992, 41 of West Hollywood's identified URMs had yet to be retrofitted. This 
number includes the 5 structures that will be joining the Mello-Roos district. Work on the 
structures which have been retrofitted to date has been financed privately. 


PROGRAM STRENGTHS 


The enforcement follow-through by the Building and Safety Division is considered a strength 
of West Hollywood's program. Existing city ordinances make it difficult to exercise 
demolition as a retrofit option, so Building and Safety, realizing that URM owners will most 
likely retrofit their structures, provided assistance. A regulatory strength of West 
Hollywood's program is the fact that no extension of retrofit deadlines is accorded a new 
URM owner. This keeps a property from being passed between fictional owners to avoid 
retrofit. 
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KEYS I SUCCSS 


Probably the most important quality resulting in community acceptance of West 
Hollywood's program was that the city paired a mandatory ordinance with a financing 
mechanism. The City of West Hollywood also indicated that much of the success this 
program enjoys can be traced to a dedicated staff person who worked with URM owners. 
This individual, who is no longer with the city, worked directly with owners to develop 
strategies for retrofitting their buildings. The city feels this one-on-one contact with URM 
owners was a major factor contributing to the success of the program. 


CONTACT 


Rhonda Sherman Development Specialist (310) 854-7468, 
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65 PROGRAM HIGHLIGHTS



The previous section provided a detailed look at seismic retrofit programs in several 
communities throughout the State of California. In this section we would like to give you a 
glimpse of some additional techniques used by jurisdictions throughout the State to promote 
retrofitting of privately-owned hazardous structures. 
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POPULATION: 14L400 
URMS: 20 


The Town Council of Arroyo Grande instructed the building department to work with the 
owners of identified potentially hazardous buildings to retrofit such structures under a 
"reasonable" timeline. The city originally set a deadline of three to five years for 
completion of the work, but in recognition of the recent economic downturn, and in the spirit 
of cooperation on which the program is founded, the city building department is being 
flexible with its deadline for compliance. 


The Building Department also provides reduced permit fees to owners performing retrofit 
work. Instead of charging building permit fees on the basis of the valuation of the work, a 
valuation which the Building Inspector feels is difficult for anyone to make, the city 
estimates how many inspections it will need to make during the construction process and 
charges fees based on the number of inspections and other handling costs the city will 
incur. The building department also allows the continuance of non-conforming uses and 
waives other aspects of updated zoning regulations such as parking requirements. 


CONTACT 


John A. Richardson Chief Building Inspector (805) 489-1303 x109 or 104 
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EPQJLATnLN: 1600 


URMS: 517 


The City of Berkeley instituted an additional 1/2% transfer tax on property sales which 


can either be paid to the city or used by the owner to pay for seismic retrofit work on the 


building. The city believes owners would rather see the monies go into their properties than 
into the city's tax coffers. The city estimates that on single-family homes the 1l2% tax 
would help cover the cost of such improvements as bolting structures to foundations, sheer 


wall improvements, chimney reinforcement and the like. The city also waives permit fees 


on seismic retrofit projects. 


The City of Berkeley ordinance imposes a mandatory unreinforced masonry building (URM) 
retrofit program. Included in the ordinance is a requirement that owners of such buildings 
post a clearly visible warning inside the main entrance of the building stipulating as 
follows: "This is an unreinforced masonry building, which under State of California law, 
constitutes a severe threat to life safety in the event of an earthquake of moderate to high 
magnitude." 


CONTACTS 


Harry Attri Chief of Codes and Inspections (510) 644-6526 
Sonali Bose Finance Director (510) 644-6476 
Alan Goldfarb Councilmember (510) 644-6399 
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68 CITY OF INGLEWOOD



POPULATION: 112,500 
URMS: 60 


Inglewood has developed a program which presents two options for reimbursement of 
construction costs to property owners performing retrofit repairs. An owner may choose 
either to receive (i) reimbursement of up to $1,000 of the cost of preparation of plans and 
engineering studies and (ii) 25% of the actual cost of the required improvements OR (iii) 
reimbursement of up to $3,000 of the actual cost of engineering studies and plan preparation, 
(iv) 50% of any cost in excess of $3,000, and (v) the actual cost of plan checking, building 
permits and related taxes and fees. The city funds this program with CDBG monies. The 
predominant choice for reimbursement is the second program. Even though the first 
reimbursement option (i and ii) could potentially result in a larger rebate, property owners 
avoid it because of the Davis-Bacon Wage laws with which they would have to comply if 
they use CDBG monies to pay for construction. Owners generally feel that the additional 
cost associated with compliance would not be offset by the larger rebate. The city estimates 
the reimbursements will range from a minimum of $6,000 per building to a maximum of 
$12,000 per building. The seismic retrofit program is overseen by two departments: the 
Building Department handles the technical aspects of the program while the Department of 
Community Development and Housing handles the financial components. 


CONTACTS 


Jose Alvarez Building Department (310) 412-5294 
Dianna Joe Dept. of Community Development and Housing (310) 412-5221 
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POPULATIOh: 


UIRM: 9 


The City of La Verne has developed a program, to be funded with redevelopment agency 
monies, which will provide property owners with a grant of up to 50% of cost of 
engineering and construction for retrofitting. The city set a 5 year goal to complete the 
repairs, hoping to be able to fund 2 buildings a year at a cost of approximately $50,000. 
However, the number of structures retrofitted is dependent on the funds available each year. 
The city hopes that in addition to the seismic repairs, owners will be encouraged to do facade 
renovations/restorations. 


CONTACT 


Linda Christianson Community Development Department (714) 596-8706 
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CITY OF SAN DIEGO 


POPULATION: 1.144.000 
URMS: 1.050 


The City of San Diego is unique when compared to the other communities pursuing seismic 
retrofit programs because it is currently not located in Seismic Zone 4 and therefore is not 
subject to SB 547, the "URM Law." Approximately 6 years ago, San Diego began a 
voluntary review of the unreinforced masonry buildings in the community with the 
appointment of a City Manager's Committee on the seismic retrofit of older buildings. 
Initially, the Building Inspection Department proposed a mandatory retrofit ordinance to the 
City Manager's Committee. It was soon obvious that such an ordinance would raise 
immediate opposition from property owners and would certainly not be approved by the city 
council. The City Manager's Committee is now considering an alternative voluntary 
ordinance with some mandatory aspects. There is disagreement between structural 
engineers, local architects and property owners on how, or even whether, the issue should be 
addressed. There is also some local controversy regarding the possibility that San Diego may 
be reclassified so it is included in Seismic Zone 4. San Diego does have an existing 
requirement that may cause property owners to retrofit a structure when it changes use : 0 
or occupancy to one more hazardous than the existing use. There has been some 
voluntary seismic retrofit work done in San Diego by both private owners and public 
agencies. The city is interested in, but has been unable to identify, a source of funds which 
would allow it to make construction grants to owners of hazardous structures. 


CONTACTS 


Jean Libby Building Inspection Department (619) 236-7338 
Peter L6pez Building Inspection Department (619) 236-6087 
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POPULATION: 782,000 
URMS: 150 


The City of San Jose has identified approximatelyl50 privately-owned unreinforced masonry 


buildings (URhMs) city-wide. Most of the buildings are almost exclusively commercial/retail, 
with a few providing low-cost housing on the upper floors. Many of the buildings are on the 


City Historic Resources Inventory. About half of the URMs are located in redevelopment 
areas. Fifty five of those, housing 121 businesses, are included in the redevelopment 
agency's retail focus area. San Jose has developed a multi-level set of programs to 
encourage retrofitting. 


San Jose is exempting permit fees on retrofit projects, a program expected to cost the city 
approximately $250,000 and the redevelopment agency about $50,000. San Jose is also 
offering design grants to owners, a program to which the city and redevelopment agency are 


each contributing up to $1 million. The city council has approved procedures for forming a 


Special Assessment district to provide long-term, market-rate financing for retrofits. 


For owners of retail structures in the redevelopment agency's focus area, San Jose has 


developed two grant programs to offset construction costs at a cost to the redevelopment 
agency of $4.6 million over 4 years. Retail buildings in the focus area have been ranked 
based on 4 criteria: historic significance, consistency with the downtown strategy plan, 
location within the retail focus area, and key building features such as strategic retail value, 


condition of building, retail desirability, building owners commitment, and tenant status. 
Owners of buildings receiving qualified ranking will be eligible for the basic grant. Owners 
of buildings receiving the highest ranking will be eligible for an additional grant, in exchange 


for which they will be asked to make a corresponding amount of tenant improvements. The 
agency also is developing a tenant assistance program for commercial and residential 
tenants located in retrofit assisted buildings. 


San Jose also assigned one individual to act as full time liaison with URM owners and the 
community. The Liaison is a part of the City Manager's Department Office of Emergency 


Services. The Liaison provides information and answers questions about the programs 


offered by the city and the redevelopment agency, interacting with owners, tenants, the 
media, and other city departments. The Liaison also supplies the city council and the public 
with information on the progress which has been made towards retrofitting each of the 
identified buildings. The Liaison is expected to take a particularly active role in development 


of the financing district, working with the financing team, and explaining the program to and 
soliciting feedback from URM owners. 
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CONTACTS



Robert "Pi" Silverstein Building Retrofit Program Liaison (408) 277-4735

Noel Ameele Redevelopment Agency Development Officer (408) 277-4744
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POPULAnON: 81200 
URMS: 12 


The City of San Mateo adopted a mandatory retrofit ordinance in January, 1990. San Mateo 
based its ordinance on the Los Angeles model. simplifying it by creating only 2 hazard 
categories and changing some of the time limits. If an owner installs anchors he or she 
can take up to years to complete the retrofit; otherwise, the owner must complete retrofit 
within 3 years. The majority of the buildings affected by this ordinance have historic 
designations or are contributors to a proposed historic district. 


The ordinance also directly addresses the conversion of unused second floors in commercial 
buildings to residential use. In San Mateo's commercial district there is also an attempt to tie 
some storefront improvement to retrofit projects. Both second-floor conversion and 
storefront projects are handled through San Mateo's Housing and Economic Development 
Division. Assistance in the form of grants and loans is made available for use towards the 
retrofit of buildings participating in these programs. 


Of San Mateo's 12 unreinforced masonry buildings (URMs), 1 has been retrofitted, 3 are 
presently undergoing retrofit construction, and engineering plans have been prepared for the 
remaining structures. 


CONTACTS 


Fred Cullum Chief Building Offier (414) 377-3390 
Bob Muehlbauer Housing and Economic Development (415) 377-3393 
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POPULATION: 73,000 
URMS: 20 


The City of Vacaville has established the "Key Building Loan Program," a 3%, 25 year loan 
program to finance the cost of seismic retrofit. A property owner can also receive a 50% 
matching loan for tenant improvements. The total amount of these loans is based on 
underwriting criteria which include a loan-to-value determination, setting a limit on total debt 
on the structure of up to 80% of the estimated post-rehabilition property value. The city has 
an associated facade loan program providing up to $15,000 worth of funding for facade 
renovation. These programs are paid for out of redevelopment funds through incremental tax 
revenues, and therefore are limited to those buildings located in the redevelopment area. 


CONTACT 


David Gouin Office of Housing and Redevelopment (707) 449-5161 


Seismic Retrofit Incentive Programs 
Fall 1992 







USING ZONING AS



INCENTIVE TO RETROFIT








USING ZONING AS INCENTIVE TO RETROFIT 75 


Local land use controls can be used to help reduce earthquake hazards. Incentives as well as 
controls on changes in building occupancy can complement both mandatory and voluntary 
unreinforced masonry building (URM) retrofitting ordinances. Typically, zoning is viewed 
in negative terms by many building owners because they perceive the emphasis is "thou shall 
not.... " Planning Commissions and zoning administrators often reinforce this perception 
during the development review process, and public-private partmlerships rarely are fostered 
through zoning. However, this relationship can change if zoning ordinances are used in a 
positive manner to implement General Plan policies by offering bonuses and other types of 
incentives to achieve specific public purposes. Notable examples include the density bo
nuses for affordable housing and transfer of development rights for historic preservation. 
Lessons learned from these programs may help local governments design similar initiatives 
to encourage property owners to retrofit and upgrade their hazardous buildings. 


Vhere potential funding sources are limited and, due to bond issuance costs, the advantages 
of municipal borrowing are perceived as not that much more attractive than private credit, 
local governments may want to explore how zoning mechanisms can be structured to create 
specific incentives for retrofitting seismically-unsafe structures. In the preceding chapters, 
the CASE STUDIE and PROGRAM HIGHLIGI show that funding incentives alone may not be 
sufficient to ensure widespread program participation. Time limits on retrofitting have 
proven to be effective, particularly when combined with priority ranking systems. Any and 
all programs can be complemented by zoning incentives, which also could have time limits 
attached to them in order to reinforce the need to act. 


TYPES OE INCENTVES 


As part of a voluntary retrofit program, or to make a mandatory upgrading program more 
attractive, five general types of incentives to facilitate seismic upgrading of URMs and other 
potentially hazardous buildings may be appropriate for local zoning ordinances: 


* Density/intensity bonuses; 


* Transfer of development rights; 


* Reduction in development standards; 


* Relief from nonconforming provisions; and 


* Restrictions on new occupancy of a potentially hazardous URM or other potentially 
hazardous building. 
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Each of these incentives is described more specifically below; choice of the right "incentive 
package" should be based on local conditions and needs. To show how these provisions 
might be combined into a comprehensive package, an approach to implementing a zoning 
incentive program is attached. This can be used as a guide in designing local programs. 


DENSITY/INTENSITY BONUSES 


Where a number of URMs contribute to the historical or architectural character of a district 
or area, a city may want to offer specific increases in the maximum allowable building 
density or intensity to help offset the added costs of seismic upgrades. To encourage afford
able housing, for example, the State requires that a 25% density bonus be provided, 
recognizing that the cost of providing such housing is greater than the cost of providing 
market-rate housing. Similarly, a number of communities allow taller or larger buildings if 
pedestrian amenities, such as plazas, are provided, or if parking is placed underground. 


Within each zoning district, similarly-situated properties need to be equally treated so such 
provisions are not considered "spot zoning." To provide a strong legal foundation for this 
type of incentive, a community's General Plan policies should specifically identify the 
purposes to be achieved by a density/intensity bonus program (e.g. "to encourage seismic 
upgrades and conserve and enhance the community's historic and architectural resources"). 
The actual standards that would apply should be based on construction cost analysis and 
urban design and planning studies. As a starting point, local planners should consult the 
State of California Seismic Safety Commission's Guidebook to Identify andMitigate Seismic 
Hazardsin Buildings. (See: CONTACTS) 


A density/intensity incentive program is more likely to work only where the base zoning 
"envelope" does not provide for substantial development potential but, instead, is geared to 
maintaining the existing scale of development. Where the zoning envelope is generous, there 
would be little incentive to participate in the retrofitting program. 


TRANSFER OF DEVELOPMENT RIGHTS (TDR) 


The rationale for allowing a property owner to transfer unused development rights to another 
site is based on the concept that there is a public purpose to be achieved in requiring a seis
mic upgrade, and the existing use of the building may not generate sufficient income to 
justify the retrofitting costs. TDR is particularly suited to designated or certified historic 
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structures where no intensification of use is contemplated or even allowed. Restrictions of 
the right of transfer could be imposed. For example, transfers might only be allowed to 


adjacent lots within the same zoning district, or they could be permitted to any lot within the 


same zoning district, or to lots in specific zones where intensification of development is 


envisioned. The value of the development right to be transferred should approximate the cost 


of the retrofitting, so again careful analysis of construction costs is needed as a basis for 
desIgning an equitable and effective TDR program. 


REDUCTION IN DEVELOPMENT STANDARDS 


As with the preceding incentives, the objective of allowing for a minor reduction in certain 


specified building or site development standards would be to offset the added costs associ
ated with retrofitting older structures. Seismically safe structures offer obvious public 
benefits, so there is some justification for allowing for reduced standards. Again, though, the 


challenge will be to tie the reduction in standards to the upgrade cost, so a "windfall" is not 


created, and after paying for the costs of upgrading, owners of URMs face the same require
ments as owners of newer buildings. 


Provisions for a reduction in development standards should include a specific requirement 


that the reduction is necessary to meet building standards for seismic safety. Specific restric


tions could apply, such as no increase in building height. A time limit could be set, requiring 
applications for a reduction in development standards to be submitted within a specified 
period of time following adoption of the zoning incentive program, to coincide with State or 


local time limits for upgrading URMs. 


RELIEF FROM NONCONFORMING PROVISIONS 


Because many URMs were built before current zoning ordinances were adopted, they may 
not conform to the development standards that now apply to new construction. For example, 
there may not be any on-site parking and the setbacks may be less than are now required of 
new construction. Most zoning ordinances state that such nonconforming structures may not 


be altered or enlarged unless the alteration or enlargement will result in the elimination of the 


nonconfornity. 


To provide relief from these nonconforming provisions, the following exemptions may be 
made for alterations or enlargements for purposes of seismic upgrade. 
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(1) Exterior or interior alterations or improvements may be allowed for purposes 
of retrofitting a structure occupied by a nonconforming use to meet building 
standards for seismic safety (addappropriatereference to code or ordinance 
requirements) without elimination of the nonconformity, provided there is no 
expansion of the use (or an expansion not to exceed percent). 


(2) A nonconforming structure may not be altered or reconstructed so as to 
increase the discrepancy between existing conditions and the standards for 
front yard, side yard, rear yard, height of structure, driveways, or usable open 
space prescribed in the regulations for the district in which the structure is 
located unless such alteration or reconstruction is specifically required to meet 
local building standards for seismic safety (add appropriate reference to code. 
or ordinancerequirement). 


NFW OCCUPANCY OF A URM 


OR OTHER POTENTIALLY HAZARDOUS BUILDING 


A zoning ordinance could require that any applicant for a discretionary zoning permit for 
occupancy of a URM, or of another potentially hazardous structure that does not conform to 
current building code standards for seismic safety, present a schedule for upgrading the 
structure to meet seismic standards within a stated period of time. The Planning Director 
could require that priority be given to upgrading that would reduce potential hazards which 
might affect adjacent structures or would reduce the risk of structural failure by improved 
bracing, foundation anchors or other types of retrofitting. 
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EXAMPLE lF AN INCENTIVE PROGRAM FOR 


SEISMIC HAZARD UPGRADING USISNG ZONINGT INCENTIVES 


This program is presented in outline form to illustrate ar approach to designing provisions 


for zoning incentives that will encourage privately-funded seismic upgrading of existing 


URMs and other potentially hazardous structures. 


(1) Purpose. The purpose of the Seismic Hazard Upgrading Incentive Program 


for Unreinforced Masonry Buildings (URMs,) and other potentially hazardous 


buildings is to provide financial incentives, consistent with State law (require


mentfor mitigationprograms)to property owners and developers who 
undertake privately-funded upgrading of seismically hazardous structures. 


(2) Who May Apply for an Incentive. A property owner of a URM identified by 


the city as potentially hazardous, pursuant to (addapplicable 
reference) may request that the city grant a density or intensity (FAR) bonus 


or an incentive of financial value equivalent to such density/intensity bonus 


and a regulatory concession or incentive. 


(3) Types of Incentives. This section does not require the provision of direct 


financial incentives to finance seismic upgrading, but does provide for waiver 


of fees or dedication requirements. The following incentives and regulatory 


concessions or incentives are intended to ensure that the upgrading of 


seismically hazardous structures can be undertaken at a reduced cost: 


(A) A reduction in site development standards or a modification of zoning 


code requirements or architectural design requirements which exceed 


the minimum building standards approved by the State Building 


Standards Commission, including, but not limited to, a reduction in 


setback and square-footage requirements and in the ratio of vehicular 


parking spaces that would otherwise be required. 


(B) An increase in the maximum allowable density and/or intensity of land 


use, not to exceed percent of the limit established by the base 


zoning district. 


(C) Approval of a transfer of development rights to - (specify whether 
the unused development rights may be transferredonly to adjacentlots 
on the same block, to sites within the same districtor to othersites or 
zoning districts specifically identifiedon the Zoning Map or in the 
GeneralPlan). 
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(The development rights thatmay be transferredcould be limited to 
the "unused" rights on the site, and the ordinanceshould specify that 
restrictionson future development are officially recordedand bind 
future owners.) 


(D) Approval of mixed use zoning in conjunction with a development 
project if commercial, office, industrial, or other land uses will reduce 
the costs of a seismic upgrade for an existing structure and if the 
commercial, office, industrial, or other land uses are compatible with 
the upgrading project and the existing or planned development in the 
area where the proposed upgrading will take place. 


(E) Waiver of fees for zoning permits, site plan review, building permits 
and (specify other types ofpermits). 


(F) Other regulatory incentives or concessions proposed by the developer 
or the city, which result in identifiable cost reductions. 


(4) Seismic Upgrade Incentive Agreement Required. After City Council approval 
of a request of incentives, the property owner shall be required to enter into an 
agreement with the city to guarantee completion of the proposed seismic 
upgrade. This Seismic Upgrade Incentive Agreement shall include, but not be 
limited to, the following provisions: 


(A) The components of the seismic upgrade shall be specified. 


(B) The specific incentives that the city will make available to the property 
owner and any conditions pertaining to them shall be described. 


(C) A commitment that seismic upgrade will be completed within a speci
fied period of time. Security or compliance with these provisions shall 
be a promissory note in the amount of - percent of the construc
tion costs, but not less than $ , secured by a deed of trust 
against the property. 


Seismic Retrofit Incentive Programs 
Fall 1992 


Michael V. Dyett, AICP, is founder of Blayney Dyett Greenberg, Urban and Regional Planners, San 
Francisco, California. 


I 
I . 







LOCAL GOVERNMENT



FINANCING OPTIONS








LOCAL GOVERNMENT

FINANCING OPTIONS



In order for a jurisdiction to implement a hazard reduction program in its community, it is 
often suggested that the jurisdiction offer some form of financial assistance as an incentive. 
The problem of financing retrofit of hazardous buildings, however, is both critical and 
intractable. This chapter discusses the problems associated with financing retrofit projects, 
and lists sources of public funds which could possibly be used for this purpose. 


This chapter focuses strictly on the issue of financing, implicitly assuming that the policy 
issues have been discussed at the local level and that the jurisdiction has made the 
commitment to provide financial incentives to owners of hazardous structures. In much of 
the discussion, this chapter takes the perspective of owners rather than of local government. 
This is because we assume the readers will be primarily public sector professionals who are 
conversant with the local government perspective while perhaps less so with private sector 
rationale. This approach is not intended in any way to minimize the importance of local 
governments' perspectives and responsibilities, comprising the health, safety and economic 
welfare of the public, which form the primary incentive for this Handbook. 


THE SCOPE OF THE FINANCING PROBLEM: 


ATTAINABILITY, AFFORDABTIITY, AND ECON MIC INCENTIVE 


Some owners are able to fund retrofitting projects with their own cash. For those owners, 
access to financing is not a problem. Most owners, however, are unable to fund retrofitting 
projects themselves and need to rely to a greater or lesser extent on outside sources of funds. 


To be useful it is important that financing be not just available, but also attainable and 
affordable. Sources of funds can and do exist which might seem to be available for 
retrofitting projects but which in fact are not attainable. The Rosenthal Bond program 
illustrates this problem most clearly. Rosenthal Bond funds were designed to be available 
for retrofit projects if the projects, by virtue of the retrofitting, generate additional revenue 
and this revenue is available to pay off the bonds. As retrofitting usually is not revenue 
generating, few if any projects can meet the criteria established by the funding source. To 
our knowledge Rosenthal Bond funds have never been used. In fact, very few people are 
aware of the program and the way in which it is meant to work. Many local governments, 
which are supposed to administer the program, have never heard of it Various other 
problems, including subsequent changes in tax laws, have rendered the Rosenthal Bond 
program virtually useless. 


A common hurdle to accessing available sources of funds is the fact that the buildings in 
need of retrofitting often do not meet the criteria established for these funds. Bank and bond 
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financing, for example, require that a specified loan-to-value ratio be present as a prerequisite 
to funding. Owners of highly leveraged buildings and buildings in depressed areas are often 
unable to meet these criteria and therefore do not have access to these types of financing. 
This problem is faced most acutely by owners of unreinforced masonry buildings (URMs) 
who are unable to obtain tenants because their buildings are considered hazardous. 
Subsequent to the Loma Prieta earthquake, the appraised value of URMs dropped 
precipitously because of their poor performance in that seismic event. Meanwhile, tenants 
began shying away from URM buildings, which had a negative impact on owners' cash 
flows. Owners in this situation would in fact see an increase in revenues as a direct result of 
retrofitting, as well as an increase in value to pre-quake levels. However, because these 
buildings generally carry a level of debt that is already based on their pre-quake values, their 
loan-to-value ratios are too high to permit the additional borrowing necessary for retrofitting 
projects. 


Affordability of the project and its financing is the second major hurdle which trips up most 
owners considering retrofitting. As mentioned above, retrofitting is not necessarily revenue 
generating. It is also expensive. While it is commonly accepted that costs for 
post-earthquake repairs are significantly higher than the costs of retrofitting, owners have no 
mechanism allowing them to take into account the probability of their particular building 
being damaged in the next earthquake. Thus, owners who consider retrofitting out of 
concern about the safety and/or the long-term value of their property find themselves 0 


weighing the concrete expenses of retrofitting against perceived but unquantifiable benefits. 


Owners must also consider the economic impact of retrofitting on tenants in their buildings. 
Few retail tenants can afford to interrupt their business for any length of time, and most feel 
that temporary relocation is impractical. Therefore, long-term retrofit projects causing major 
disruption would likely result in the loss of tenants. Increased lease rates required to pay for 
the project also are a concern. This is particularly difficult in the case of smaller buildings, 
where project costs per square foot are high because the fixed costs of retrofitting are spread 
over a smaller area. For all these reasons retrofit-only projects are uncommon. Retrofitting 
has mostly been undertaken in conjunction with larger remodeling projects, which are. 
expected to result in revenues sufficient to compensate for the temporary loss of tenants as 
well as to at least pay for the project. 


In many cases a major disincentive to retrofit is that it provides no net measurable economic 
benefit to owners. It has been argued that retrofitting property lessens liability exposure, 
rendering the decision to retrofit economically justifiable. This argument is weak for at least 
two reasons. First, although retrofit reduces liability exposure, it does not remove it entirely. 
The second reason relates to the way in which, as a practical matter, liability is handled by 
owners and insurers. (Note that we are discussing here liability insurance, not earthquake 
insurance which covers damage,to property.) Owners who find themselves at increased 
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exposure to liability as a result of the hazardous condition of their buildings generally can 
deal with the matter by purchasing additional liability insurance. The incremental cost of this 
additional coverage is minuscule in comparison to the owners' other costs of doing business 
and, of course, to the cost of retrofitting. Insurance companies will offer the liability 
coverage, typically finding it less expensive to risk the loss than to determine the type of 
construction of each of the buildings owned by the businesses which it insures. Exposure to 
liability turns out to provide economic incentive-to retrofit only to those large businesses 
which are self-insured. (See: LABILrY IPLICATIONS AND CONSIDERATIONS) 


The most compelling way that jurisdictions can make an economic case for retrofit-only 
projects is by passing ordinances which require that owners either retrofit their property or 
face demolition. However, some skeptical owners have questioned the efficacy of such 
ordinances, doubting the political will of jurisdictions to actually carry them out. 


Even when faced with the ultimate loss of their property, many owners will not retrofit either 
because the money to do so is not accessible to them, as discussed above, or because they 
simply cannot afford to make interest and principal payments on the financings. In 
discussions with property owners rebuilding in Santa Cruz we found that all but one relied 
heavily on 4% 30-year financing from the Small Business Administration. (Note that this 
source of funds is only available for earthquake recovery, not for preventive retrofitting.) All 
of these owners indicated that they could not have rebuilt their properties without these 
funds, and even with this low-cost source of financing most found the expense difficult to 
bear. One owner commented that he does not ever expect to break even, let alone reap 
economic rewards; he was undertaking the project on behalf of his heirs. Owners who are 
losing money or breaking even, and who are unable to raise lease rates or rents to pay for the 
retrofits, are unable to comply with retrofit ordinances. In some instances owners may be 
willing to raise rents but tenants would be unable to pay; in the case of owners of residential 
property, jurisdictions may not want or permit them to do so for policy reasons, particularly 
where affordable housing is at stake. Owners comment that it is unreasonable for 
jurisdictions to enact tough ordinances without suggesting the means to comply. 


It is worth pointing out that the attitude expressed in the above paragraph, while common, is 
not necessarily appropriate. In many areas of the State healthy aftermarkets are occurring for 
URM buildings. Some owners are selling their properties, albeit at a loss, while others are 
attempting to retrofit. Gentrification and revitalization are occurring in some areas. In still 
other areas, rents are sufficiently high as a result of other market pressures that owners can 
afford to absorb as overhead the cost of retrofitting. In the City of Los Angeles, two-thirds of 
the 8,100 identified URMs have been strengthened or are under construction; less than 20% 
have been demolished. 
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flANK LENDING 


Faced with a project which needs financing, most owners turn to their local bank. In the case 
of retrofit projects, the banks are likely to be less than eager to lend. Obvious concerns are 
credit issues, such as loan-to-value ratios and debt service coverage (the ratio of funds 
available to make payments, to the principal and interest payments themselves). In a bank's 
view, retrofit projects are particularly difficult unless the owners have built up enough equity 
to support the additional loan. 


For the most part, the banks look as much if not more at the owner's cash flow and ability to 
repay the loan; the value of the collateral is a secondary issue, as the bank wants never to 
have to collect on it. Further, the value of the collateral is, in the bank's eyes, not its cost but 
its market value. The market value of the property, and thus the-bank's collateral, will not 
necessarily be improved by a retrofit project. 


One might argue that the banks should be concerned with their potential for loss when the 
"big one" hits. We suspect that, as with the liability insurers discussed above, large banks in 
particular consider it reasonable to take the risk associated with hazardous buildings in their 
loan portfolio, planning to write off in the future such losses as are incurred rather than to 
spend money now to prevent potential losses. The banks' loss experience with the Loma 
Prieta earthquake did nothing to belie this argument. 


New bank lenders, ones not already associated with a property, have an even stricter test of 
the value of the collateral. Until the seismic retrofit is complete, the banker considers that at 
any moment the earthquake may happen and the structure collapse. From a collateral 
perspective, then, unless earthquake insurance is available the banker really can only count 
on the value of the underlying land, less demolition/clean-up costs, less existing loans. It is a 
rare property that can withstand this form of analysis, and it is a rare bank which today will 
make such a loan. 


The bankers' logic is derived primarily from the perspective taken by bank regulators. Bank 
regulators painfully scrutinize banks' portfolios and apply harsh tests to determine their 
creditworthiness. Regulators apply the logic outlined above to the analysis of banks' 
portfolios, and require that more capital be set aside in reserve against riskier loans. Riskier 
loans are therefore more expensive for the banks, which must then choose either to forego 
them in favor of cheaper loans or to pass the added cost onto the borrower. Adding to the 
borrower's cost, of course, makes it harder for the borrower to pay, debt service coverage 
deteriorates, and both bankers and owners find themselves in a frustrating position from 
which bankers extricate themselves by simply withdrawing from the market. 


Seismic Retrofit Incentive Programs 
Fall 1992 







85 


Note that the regulators make no allowances for Community Reinvestnent Act (CRA) loans; 
CRA loans have to meet ordinary credit criteria. However, if the projects could stand up to 
ordinary criteria we likely wouldn't be relying upon CRA to get them funded. CRA turns out 
to be a very weak lever with which to pry loans out of the banking community. 


SOME SOURCES QE FUNDS 


Owners unwilling or unable to use their own cash or to get bank funding will turn to local 
government to provide the funds for retrofitting. As mentioned above, this chapter does not 
address the issue of whether or not local governments should provide any amount of 
financing. Assuming that the policy decision is made to do so, as a practical matter local 
jurisdictions are no more able, and in many cases are less able, than property owners and 
banks to come up with the funds. This section mentions several sources of funds available 
for retrofitting privately-owned properties. These sources, highlighted in bold, are outlined 
in more detail later in this chapter. 


One source of funds available to some jurisdictions is the Community Development Block 
Grant Program (CD13G) administered by local jurisdictions and funded by the U.S. 
Department of Housing and Urban Development (HUD). As CDBG is a grant program, the 
funds need not be repaid to HUD. In its own way CD'BG is a very flexible source of funds, 
allowing jurisdictions to design and administer local retrofit programs. Los Angeles uses 
CDBG funds extensively for its retrofit program. However, the projects using this funding 
must comply with strict criteria; generally, the projects must benefit low- and 
moderate-income individuals. Most large cities (over 50,000 population) and urban counties 
receive "entitlements" under the CDBG program, funds to which they are entitled and which 
they receive each year. These funds generally are committed to existing programs. 
Diverting them to retrofit projects is a matter of political choice. 


Owners of properties providing low- and moderate-income housing have perhaps the widest 
array of financing tools from which to choose. Most can use long-term tax-exempt bond 
financing which, in today's market, offers an interest rate about two-thirds of bank lending 
rates. The tax credit program, wherein owners can take direct deductions from their tax bill, 
is a very powerful tool. At various times the State and Federal governments may offer 
programs providing financing, subsidies, and/or incentives to property owners to construct, 
remodel or rehabilitate low- and moderate-income housing. Two State programs, the 
California Housing Rehabilitation Program and the Marks-Foran Residential 
Rehabilitation Act, are particularly applicable to retrofit projects. Most of the previous 
Federal programs have been replaced by a single new program, dubbed HOME. Various 
other agencies, both public and private, are available to provide funding for low- and 
moderate-income housing. 
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The financing processes and requirements for funding low- and moderate-income housing 
are very complex. An industry of bankers and consultants is poised to help eligible owners 
seeking such financing. Most owners nonetheless suffer from both the attainability and the 
affordability problem. Simply stated, the fundamental difficulty is that in order to afford to 
finance new projects, even at relatively low interest rates, owners need to raise rents. This, of 
course, could defeat the purpose of the housing, and may render it ineligible for these sources 
of funds. Further, because of the complexity of the field, it is generally not economical to 
seek financing of this sort for projects costing less than several million dollars. 


Other sources of funds are available for particular types of properties. Marks Historic Bond 
Act funding is available to aid in the rehabilitation of historically or architecturally 
significant structures. The Small Business Administration offers a number of programs, the 
most applicable being a loan guarantee program for owner/tenants in seismically hazardous 
buildings. 


In addition to the Federal and State programs mentioned above, bond financing can be an 
option for local jurisdictions wishing to offer market-rate financing to property owners in 
their community. Special Assessment District financing has proven useful in at least two 
cities, and Mello-Roos Community Facilities District financing, a similar technique, should 
also be helpful. However, both attainability and affordability can be problems with these 0 
types of financing. Possible additional sources of bond financing are Tax Increment 
Financing (also known as Tax Allocation Bonds) available to properties in redevelopment 
areas, taxable General Obligation bonds, which must be approved by a two-thirds vote, and 
Public Purpose Bonds which must be issued primarily for other public capital 
improvements allowing no more than 5% of the bond proceeds to be used for the purpose of 
retrofitting privately-owned property. The latter three techniques have never to our 
knowledge been applied for the purpose of retrofitting privately-owned property. A great 
deal of study, particularly on the part of bond counsel, and especially with regard to public 
purpose bonds, would need to be undertaken before these techniques could be recommended 
as sources of funds for local jurisdictions. 


On the following pages you will find more detailed descriptions of the sources of funds 
highlighted in bold in this section. These sources of funds, although limited, are tools 
available to local governments interested in promoting retrofitting. 


(Winter, 1991) 
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CALIFORNIA HOUSING REHABILITATION PROGRAM 
(Propositions77, 84 and107) 


(CaliforniaGovernment Code - Section 8878.15 et seq.) 


General: The California Housing Rehabilitation Program (CHRP) is administered by the 
California Department of Housing and Community Development (HCD) and is funded by 
General Obligation Bonds sold by the California State Treasurer. The program is divided 
into four categories, with funds allocated to each of those categories and split between rural 
and non-rural projects. The table below shows the project categories and the amount of 
funding available under each. CHRP is open to any individual or public or private entity 
capable of owning, rehabilitating and managing rental housing. Funds are allocated on a 
competitive basis. 


0 


Benefits: Through the CHRP program, HCD provides low interest loans directly to project 
sponsors. The interest rate on these loans is 3% calculated on a simple basis. The minimum 
term for rehabilitation-only projects is 20 years. The minimum term for refinance/ 
rehabilitation or acquisition/rehabilitation is 30 years. Longer terms or 10-year extensions 
are sometimes available. Usually, annual interest-only payments are required with the 
principal due as a balloon payment at the end of the term. 
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Tvpes ofProperties: CHRP loans may be used for various types of rental housing 
developments to be occupied by very low-income and other lower income households, with 
some funds specifically targeted for SROs. 


Jurisdiction'sResponsibilities: The CHRP program does not require the participation of the 
municipality. 


Owner's Respoi.sibiltes: It is the owner's responsibility to submit a complete application 
on a timely basis. Proposals at the most advanced stages are more likely to be funded. 


Limitations: Under this program, loan limits for rehabilitation-only projects are $15,000 per 


SRO unit, $25,000 per 0-2 bedroom apartment and $35,000 per 3+ bedroom apartment. An 


additional $10,000 per unit is allowed when the project includes both rehabilitation and 
acquisition. New construction is ineligible. 


After rehabilitation under this program a project must comprise a rental housing development 
with assisted units. Rent limitations apply to all assisted units for the full term of the 
agreement, regardless of prepayment, sale or transfer. 


The CHRP program includes significant relocation fights and obligations. A URM must 
meet the following requirements to be eligible for program funds: 


(1) At least 50% of the gross floor area will be used for residential purposes 
(2) The building has been identified as "potentially hazardous" by the local building 


department due to the need for seismic reinforcement, and is located in a 
jurisdiction that has inventoried its unreinforced masonry buildings and has 
adopted a mitigation ordinance. 


(3) The building contains at least 6 residential units, and at least 70% of these units 
will be assisted units. 


(4) The assisted units could not be reinforced without also reinforcing the 
nonassisted units or nonresidential space. 


For nonprofit sponsors, total after-rehabilitation debt may not exceed 100% of after-
rehabilitation value. For for-profit sponsors, after-rehabilitation debt may not exceed 90%7 of 
after-rehabilitation value. HCD publishes a chart listing the maximum allowable initial gross 
rent by county and unit type. 


Comments: Applications are accepted on an ongoing basis until all program funds have been 
committed. This program is very well suited for the rehabilitation of structures presently 
housing iow-income'residents, but remains limited in usefulness in many other aspects. 
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Property owners feel the requirements which must be met under this program are overly 
restrictive, particularly the percentage of residential units which must be reserved for low-
income residents and the tenant relocation guidelines. 


Contact: Department of Housing and Community Development 
P.O. Box 952051, Sacramento, CA 94252-2051

(916) 445-6501



is 
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COMMUNITY DEVELOPMENT BLOCK GRANTS 


Genera: Community development block grants (CDBG) provide Federal funding for 
programs that are designed and administered by local governments. CDBG funds flow 
through to municipalities in various ways dependent upon the size and location of the 
municipality. Large cities and urban counties, as well as some smaller cities, receive 
entitlement funds from this program on an annual basis. Municipalities under 50,000 in 
population, which are not qualified for entitlement funds, may apply to the State through a 
competitive process for funds in the "Small Cities" program. 


The CDBG program is administered by the Department of Housing and Urban Development 
(HUD). Authorized under Title I of the Housing and Community Development Act of 1974 
as amended, the primary objective of the program is to provide "decent housinj and a 
suitable living environment and expanding economic opportunities, principally for persons of 
low and moderate income." Activities funded through CDBG must also meet one or more of 
the three National Objectives: (i) benefit to low and moderate income individuals, (ii) aid in 
the prevention or elimination of slums or blight, or (iii) address other community 
development needs having a particular urgency because existing conditions pose a serious 
and immediate threat to the health or welfare of the community where other financial 
resources are not available to meet such needs. 


Benefits: DBG funds are among the most flexible sources of financing of eligible projects. 
Municipalities may design grant and loan programs tailored to their communities' needs. 


Types of Properties: Many-different types of properties can be served by CDBG funded 
programs. Designing a program which meets eligibility requirements may or may not be 
difficult, depending upon the complexity of the program being designed and on the activity 
and National Objective which the program is designed to meet. The table on the following 
pages, derived from HUD's Guide to Eligible CDBG Activities, outlines possible categories 
of programs for which a municipality might choose to use CDBG funds. 


Jurisdiction's Responsibilities: Jurisdictions must design and administer CDBG-funded 
programs. Those jurisdictions which receive entitlement funds can use a portion of those 
funds for a seismic retrofit program. Non-entitlement municipalities must apply to the State 
through the State CDBG "Small Cities" program. Jurisdictions seeking to use CDBG funds 
for seismic retrofit programs should seek additional guidance from HUID. 


Owner'sResponsibiities: Owners need to meet the criteria established by the municipality 
for distribution of CDBG funds and must apply to the municipality for those funds. 
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Limitations: The National Objectives of CDBG are very specific for commercial and 
industrial buildings. Only certain activities are eligible under a CDBG-funded retrofit 
program. Under the "Small Cities" program, the maximum amount allowable per activity is 
$500,000. 


Comments: Municipalities which receive entitlement funds generally direct most of those 
funds to ongoing programs. Retrofitting could be very expensive, requiring a large allocation 
of funds. Reprogramming funds from ongoing programs to a retrofitting activity could prove 
politically difficult. The "Small Cities" program for non-entitlement jurisdictions is very 
competitive. The program has $24 million to distribute annually, and receives anywhere 
from $35 to $75 million in applications. To have a reasonable chance of being accepted, 
"Small Cities" applications should address a number of CDBG objectives. Retrofitting alone 
is unlikely to be competitive. 


Contact: Housing & Urban Development Department 
Regional Office - Region IX 
450 Golden Gate Avenue, San Francisco, CA 94102 
(415) 556-5900 
or 
Your regional office 0 
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Eligible Activity Objective Qualifies If Example 


Ilausi~n Rehabilitation: Low/Moderate The housing to be rehabilitated is occupied or will be Conversion of non-


Housing occupied by Low/Moderate income persons. Rental residential structures 


Rehabilitation of any publicly or units must be occupied at affordable rents into permanent hous


privately owned residential ing for Low/Moderate 


property, including the conver- persons. 


sion of non-residential property Slum or Blighted Housing rehabilitation for households not known to Correction of substan


biltatioinm eetsa national objec- Area have Low/Moderate incomes qualifies if:bilitation Meetsa nationalobjec- dard conditions in~~~~~~~~~~~~~housinguitls located 


(1) the structure rehabilitated is located within a in designated blighted 
designated slum or blighted area; areas exhibiting 


housing deterioration 


(2) housing deterioration is one of tb6 condi
tions which contributed to the deterioration of 
the area; and 


(3) the structure to be rehabilitated is consid
ered substandard under local definition before 
rehabilitation (such definition being at least as 
stringent as standards used in the Section 8 
Housing Assistance program) 


Spot Blight Housing rehabilitation for households not known to Elimination of faulty 
have Low/Moderate incomes qualifies if: wiring, falling plaster 


or other similar condi-
(1) the structure rehabilitated is located within a tions that are hazard-
designated slum or blighted area; and ous to all potential 


occupants 
(2) the rehabilitation is limited to tile extent 
necessary to eliminate specific conditions 
detrimental to public health and safety 


-.. 







Eligible Activity Objective Qualifies If Example 


S2ecial Economic Development: Low/Moderate The assistance is to a commercial business which Assistance to neigh-
Area Benefit serves a Low/Moderate income residential area borhood businesses 


Commercial or industrial such as grocery stores 


improvement carried out by the and laundromats, 


municipality or a nonprofit, typically qualify 
including acquisition, construc-


I - tion, reconstruction or installa-
tion of commercial or industrial 


Low/Moderate 
Jobs 


The assistance is directly linked to the creation or 
retention of permanent jobs, at least 51% of which 


Assistance to a manu
facturer in financing 


I buildings or structures and are for Low/Moderate income persons an expansion which 


I 
other real property equipment 
and improvements, or assis-


create permanent 
at least 51% of 


tance for private for-profit which are for Low/ 


~r1I 
I 


entities for an activity deter-
mined to be "necessary or 


Moderate income 


'-a appropriate" (as specifically persons 


defined by the regulations) to 


I 
carry out an economic develop
ment project. Slum or Blighted The assistance is to a business in a designated slum or A low-interest loan to 


t 
Area blighted area and addresses one or more of the condi-


tions which contributed to the deterioration of the area 
a business as an 
inducement to locate a 
branch store in a 
redeveloping blighted 
area 
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Eligible Activity 


Clearance, Demolition, Removal 
of Buildings and Improvements, 
Movement of Structures to Other 
Site 


W 
o 


IR 


N i 
sca 


ok 


1 


Objective 


Spot Blight 


- : ::-


.1 - .;' ;-:
quatluies 11 


Clearance is undertaken to eliminate specific condi
tions of blight or physical decay on a spot basis not 


located in a slum or blighted area 


Demolition of an 
abandoned and detc
riorated structure 


-


In ! ; 
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Other categories of activities which might usefully be explored, always bearing in mind CDBG's national objectives, are Relocation: 


payments and assistance to individuals, families, businesses, nonprofit organizations and farms; Historic Properties: rehabilitation, 


preservation and restoration programs; and Commercial or Industrial Rehabilitation: for private for-profit businesses to the extent that 


rehabilitation is limited to improvements to the exterior of the building and the correction of code violations. 


-


-
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THE HOME PROGRAM 


General: The HOME Program, a new housing assistance program from the Department of 
Housing and Urban Development (HUD), was created under Title II (the Home Investment 
Partnerships Act) of the National Affordable Housing Act of 1990. The general purposes of 
HOME include: 


* To expand the supply of decent and affordable housing, particularly rental 
housing, for low- and very-low-income Americans. Such housing includes 
existing rental housing made affordable through tenant-based rental assistance. 


* To strengthen the abilities of State and local governments to design and 
implement strategies for achieving adequate supplies of decent, affordable 
housing. 


* To provide both financial and technical assistance to participating 
jurisdictions, including the development of model programs for affordable 
low-income housing. 


* To extend and strengthen partnerships among all levels of government and the 
private sector, including for-profit and nonprofit organizations, in the 
production and operation of affordable housing. 


HOME funds are available to States, cities, urban counties and consortia (contiguous units of 
local government). Funding for the HOME program includes a $25 million set-aside for 
technical assistance. HOME funds are allocated by formula, with 60% of these funds 
available for cities, counties and consortia and 40% for States. Each participating 
jurisdiction will be required to set aside 15% of its formula allocation for development of 
projects owned, developed or sponsored by community housing development organizations 
(CHDOs). HOME funds may be used for a variety of activities to develop and support 
affordable housing. Eligible activities include: tenant-based rental assistance, assistance to 
first-time homebuyers and existing homeowners, property acquisition, new construction, 
reconstruction, moderate or substantial rehabilitation, site improvements, demolition, 
relocation expenses and other reasonable and necessary expenses related to development of 
non-luxury housing. 


Benefits: The HOME program is not a categorical housing program requiring a specific 
housing activity. Instead, the HOME program provides States and local governments 
flexibility to decide what kind of housing assistance, or mix of housing assistance, is most 
appropriate to meet their housing needs. 
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Types ofProperties: Many different types of properties can be served by HOME program 
funds. The HOME program is structured to encourage States and local governments to use 
HOME funds most efficiently by requiring the smallest State and local matching 
contributions for the most cost-effective housing activities. 


Jurisdiction's Responsiblities: Before receiving HOME funds, a jurisdiction must prepare 
(and HUD must approve) a Comprehensive Housing Affordability Strategy (CHAS), submit 
a notice of intent to participate, and provide a program description. 


Owner's Responsibilites: The HOME program is specifically designed to meet the housing 
needs of low- and very-low-income residents, so the residents of buildings whose owners are 
applying for HOME program funds must meet HIUD income guidelines if the project is to be 
eligible. 


Limitations: HOME funds may not be used to pay for any administrative costs of a 
participating jurisdiction. Other activities prohibited under the HOME program include 
public housing modernization, tenant subsidies for certain special mandated purposes under 
Section 8, matching funds for other Federal programs, Annual Contributions Contracts 
(ACCs), activities under the Low-Income Housing Preservation Acts of 1987 and 1990, and 
operating subsidies for rental housing. Additionally, the funds cannot be used to create a 
reserve to undertake those activities at a later date. 


Comments: As cities have not received HOME funds in the past, there are no established 
programs dependent on this source. Using these funds for seismic retrofit projects therefore 
will not require reprogramming, which may make the HOME program more accessible for 
seismic retrofit projects than established funding sources such as CDBG. However, as it is a 
new Federal program, we have no track record from which to judge the availability of 
HOME funds for this purpose. 


Contacts: Office of Affordable Housing Programs 
U.S. Department of Housing and Urban Development 
451 Seventh Street, SW 
Washington, D.C. 20410 
or 
Housing and Urban Development Department 
Regional Office - Region IX 
450 Golden Gate Ave., San Francisco, CA 94102 
or 
Your HUD regional office 
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THE SMALL BUSINESS ADMINISTRATION (SBA) 


General: The Small Business Administration (SBA) program most likely to be of interest to 
owners of seismically hazardous buildings is the Guaranty Loan Program. Loans are made 
by private lenders with a percentage of the loan amount (up to a maximum of $750,000) 
guaranteed by the SBA. Loan terms are dependent upon the use of the loan proceeds. 


Benefits: Interest rates on SBA guaranteed loans range from prime rate plus 2.25% to prime 
rate plus 2.75%, depending on the term of the loan. 


Tves ofProperties: This program is only suitable for small businesses that are owner/ 
tenants in seismically hazardous buildings. The proceeds from a loan through this program 
may be used for leasehold improvements. 


Jurisdiction'sResponsibilities: This program does not require the direct participation of the 
municipality. 


Owner's Responsibilities: The owner must initiate this process by contacting the SBA. An 
applicant must have an historical earnings and cash flow record which demonstrates an 
ability to repay the loan. An acceptable tangible net worth is required to demonstrate that the 
business operates on a sound financial basis. 


Limitations: The SBA requires sufficient assets be pledged as collateral. Although the SBA 
does not set minimum loan amounts, it is unusual to find a lender willing to participate in 
loans for amounts under $50,000. 


Comments: A decision on a loan package is usually made within 10 working days after it is 
received by the SBA, not including the bank's processing time. A list of local lending 
institutions that participate in this program can be obtained from the SBA. This program can 
prove helpful to owners who can qualify for a loan but have been unable to find a bank 
willing to provide one. The Guaranty Loan Program will be of little help to owners who 
need some type of subsidy in order to afford a retrofit project. 


Contact: Small Business Administration 
San Francisco District Office 
211 Main Street, San Francisco, CA 
(415) 744-6820 
or 
Your district office 
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GENERAL OBLIGATION BONDS 
(CaliforniaGovernment Code - Section 43600 et seq.for cities) 


(CaliforniaGovernment Code - Section 29900 et seq. for counties) 


General: AB 1001 (Chapter 658, Statues of 1991) allows the use of General Obligation 
(GO) bonds to finance the seismic retrofit of privately-owned hazardous structures. GO 
bonds are repaid from property and other general taxes levied throughout a jurisdiction so 
they must be used to finance projects with a public benefit. 


Benefits: The funds from sale of GO bonds can be used to provide financing to owners of 
hazardous structures on any terms established by the municipality. 


Tpes of Properties: A GO-funded loan program can be designed to finance retrofit of any 
type of property, assuming the project provides a public benefit. 


Jurisdiction'sResponsibilities: The jurisdiction must design and administer the program, 
issue the bonds, and make bond payments. 


Owner's Responsibilities: The owner must agree to meet the requirements of the program. 


Limitations: As with any GO bond, the issue must be approved by a two-thirds vote. 
General Obligation bonds are also subject to a jurisdiction's statutory debt limit. 


Comments: To our knowledge, this financing mechanism has not been used by local 
governments to fund retrofitting of privately-owned structures. 


Contact: Financial Advisor, Investment Banker, and/or Bond Counsel 
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MARKS-FORAN RESIDENTIAL REHABILITATION A CT 
(CaliforniaHealth andSafety Code - Section 37910) 


General: The Marks-Foran Residential Rehabilitation Act authorizes cities, counties,. 
housing authorities and redevelopment agencies to issue tax-exempt revenue bonds to 
finance residential rehabilitation. The rehabilitation program should be based on a public 
improvement plan reviewed and adopted by a citizens committee. Any work pursued with 
funding from this program must comply with a municipality's rehabilitation standards. The 
funds from such a Marks-Foran bond issue can be used to provide long-term, low-interest 
loans to owners of residential property. 


Benefits: Marks-Foran bonds provide loans at tax-exempt rates to property owners. 


Tvnes ofProgerties: Single-family and multi-family residential properties qualify for 
Marks-Foran bond financing. Commercial properties may qualify if located in a designated 


residential rehabilitation area. 


Jurisdiction'sResponsibilities: The sponsoring municipality must designate an area for 
residential rehabilitation, must design and administer the loan program, and must issue the 


bonds. 


-Owner'sResponsibilities: Property owners must apply for funding and demonstrate ability 
to repay loans. 


Limitations/Comments: Up to 20% of loans for absentee-owned property and up to 40% of 
loans for owner-occupied property may be used for general property improvements not 
required by such local rehabilitation standards. Funds can also be used for architectural, 
engineering, appraisal, origination and other fees. 


Ciontact: Financial Advisor, Investment Banker, and/or Bond Counsel 
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MARKS HISTORIC BOND ACT 
(CaliforniaHealth and Safety Code - Section 37600 et seq) 


General: The Marks Historical Rehabilitation Act of 1976 allows a city, county, city and 
county or a redevelopment agency to issue bonds to finance the rehabilitation of historic 
properties. The project may comprise acquisition, relocation, reconstruction, restoration, 
renovation or repair of the historical property for any of four purposes, one of which is to 
provide for the safety of occupants or passersby. Prior to issuing bonds under this program, a 
municipality must adopt a historical rehabilitation financing program and designate historical 
rehabilitation areas. 


Benefits: Provides tax-exempt financing to aid in the rehabilitation of historically or 
architecturally significant structures. 


Types ofProperties: Property must be "historical property" as defined by the Marks Act, 
(such as property listed on existing national, State or local historical registers or official 
inventories). 


Jurisdiction'sResponsibilities: A jurisdiction must adopt an historical rehabilitation 
financing program, setting forth the architectural and/or historical criteria to be used in 
selecting historical properties which may be eligible for rehabilitation financing. The 
jurisdiction's legislative body must designate historical rehabilitation areas using specified 
criteria. The jurisdiction must also allow affected citizens to participate in the planning and 
implementation of the historical rehabilitation financing program and in the designation of 
historical rehabilitation areas, providing for a maximum of citizen participation, including the 
establishment of a citizens advisory board. 


Owner's Responsibilities: Owner must provide documentation that the structure meets the 
criteria for selection as an historically/architecturally significant building. 


Limitations: Loans made under a Marks Historic Bond Act program must meet the 
following criteria: 


(1) outstanding loans on the project property, including the loan for rehabilitation, cannot 
exceed 90% of the post-rehabilitation value of the property 


(2) repayment period cannot exceed 40 years or 4/5 of the expected economic life of the 
property, whichever is less 


(3) loan must be used only for historical rehabilitation work as defined in the Act. 


B 


-
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Comments: A seismic retrofit program designed around historically significant buildings 


may be an appropriate option for a community with a traditional downtown area that contains 


a number of historically significant structures and a high concentration of seismically 


hazardous structures. A municipality's historical rehabilitation financing program may 


include a public improvement portion. Such infrastructure improvements must take place 


within a designated rehabilitation area. A rehabilitation agency can also buy historical 


properties with this financing. 


Contact: Financial Advisor, Investment Banker, and/or Bond Counsel 


Seismic Retrofit Incentive Programs 
Fall 1992 







104 


MELLO-ROOS COMMUNITY FACILITIES DISTRICT 
(CaliforniaGovernment Code - Section 53311 et seq.) 


General: The Mello-Roos Community Facilities District Act of 1982, subject to certain 
limitations, allows jurisdictions to provide market rate loans to private property owners to 
finance seismic retrofit work. Mello-Roos is therefore useful as an alternative to private 
financing mechanisms, particularly when private financing is limited. 


Mello-Roos bonds are payable from and secured by a special tax on the properties in the 
district, so a jurisdiction is not legally liable for the debt incurred under this type of issue. 
The special taxes are generally collected with property taxes, and are in place only so long as 
they are needed to pay principal and interest on the bonds. The interest on Mello-Roos bonds 
issued to finance seismic rehabilitation of private properties is exempt from California State 
taxes but is subject to Federal taxation. Mello-Roos financings are similar to Special 
Assessment financings. (See: SPECIAL ASSESSMENT DISTRICTS) 


Benefits: Mello-Roos bonds can provide financing at rates comparable to bank lending rates. 
Mello-Roos districts are geographically flexible, and can be designed to include all owners 
who are interested in and qualify for the financing. Depending on the guidelines for 
membership (e.g. value to lien requirements, etc.) Mello-Roos financing may be easier to 
qualify for than traditional financing. 


Types of Properties: Mello-Roos bonds can be used to finance the retrofit of all types of 
privately owned, seismically hazardous structures. 


Irisdiction'sResponsibilities: As a prerequisite to establishing a seismic retrofit 
Mello-Roos district, a municipality must adopt a mandatory retrofit ordinance which sets 
specific code requirements. The ruling legislative body of the jurisdiction must also adopt a 
resolution of intention to establish the district, levy the special tax, and issue the bonds. The 
legislative body must within 60 days hold a public hearing on the formation of the district 
and the issuance of bonds, and then must submit the matter to a vote. The issue requires a 
"yes" vote from all property owners included in the district. The jurisdiction generally 
assembles and works with a financing team to help establish criteria for allowing property 
owners to join the district, to help work with the owners of URMs and other seismically 
hazardous structures, and to bring the bonds to market. Once the bonds have been issued, the 
jurisdiction's responsibilities i clude monitoring of construction and administration of the 
district. 


Owner's Responsibilities: Owners must decide to become members of the district and 
demonstrate their ability to meet criteria established for membership in the district. 
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Limitations: Some limitations to the use of Mello-Roos financing to pay for seismic safety 
work on privately owned buildings are: 


(I) financing may be used to pay only for work necessary to comply with locally adopted 
seismic retrofit standards 


(2) financing cannot be used to demolish, replace or repair a building unless it is located 
in the disaster area declared as a result of the Loma Prieta earthquake of October 


1989 
(3) all work financed on historical buildings must be done in accordance with the State 


Historical Building Code 
(4) the district must be authorized by a 100% "yes" vote (i.e. the district may only 


include the properties of those owners who want to participate in, and who qualify 
for, the Mello-Roos program) 


(5) Mello-Roos bonds may only be issued for this purpose prior to October 17, 1994 


Mello-Roos bonds may be used to finance work on privately owned buildings. They cannot 
finance the retrofit of public buildings, because properties owned by government agencies 


are exempt from the taxes which are levied on properties in a Mello-Roos district. 


Comments: Mello-Roos financings for the purpose of seismic retrofitting have generally 
been considered for use by general law cities and counties, although charter cities may use 
them as well. Membership in the district is voluntary so there are likely to be few 
compliance problems. To be certain a property owner is serious about joining the district, a 
jurisdiction may want to require potential members to submit preliminary plans, an 
engineer's estimate, and a sizeable non-refundable deposit, and make current all property tax 


payments. A Mello-Roos financing may require a significant amount of staff time, but there 


are few hard costs to the jurisdiction; all fees may be passed through to the district members. 
One of the more difficult efforts associated with a Mello-Roos financing may be determining 


the guidelines for membership in the district, such as setting value-to-lien ratios. The time 
necessary to establish a Mello-Roos district depends on the community and the commitment 


of the building owners. If the community has experience with Mello-Roos issues and the 
owners have already done engineering studies, then the bond can be issued relatively quickly. 
On the other hand, it is possible the establishment of a district could take several years. 
Proceedings to issue bonds can be concurrent with efforts to establish a district, which can 


shorten the overall timeline. An experienced municipality with a few well-prepared owners 
may theoretically be able to complete the formation of a district and issue bonds in 6 months 
or less. The legislation surrounding Mello-Roos financing is frequently updated; bond 


counsel should be consulted for the most current information. (See: CASE sTUDY - ciTY oF 


WEST HOLLYWOOD) 


Contact: Finantcial Advisor, Investment Banker, and/or Bond Counsel 
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PUBLIC PURPOSEBONDS 


General: Many communities issue bonds and other forms of obligations to finance projects 
which serve a "public purpose" such as construction or remodeling of public buildings. 
Subject to certain restrictions, tax laws permit up to 5% of the proceeds of such a financing to 
be used for unrelated private purposes. Financing the seismic retrofitting of a privately 
owned building theoretically could be one use of this 5% portion. 


Benefits: These funds can be obtained without undertaking a separate financing, and would 
be available at the same low rate as the general issue. 


Types of Properties: A funding program of this type can be designed to meet the needs of a 
jurisdiction for the retrofitting of any type of structure. 


hirisdiction's Responsibilities: The jurisdiction would prepare the financing as it would any 
other issue, working with its financing team and private owners to ensure that the financing is 
marketable and complies with tax laws. The jurisdiction will also be responsible for bond 
repayment. 


Owner's Responsibilities: The owner must work with the jurisdiction and the financing 
team and meet the criteria established by the jurisdiction. 


Limitations: Less than 5% of the proceeds of a public purpose financing may be used on 
private projects. 


Comments: To our knowledge this technique has never been used. This type of program 
would be particularly well suited for communities which expect to issue a public purpose 
financing and which have a small number of structures in need of seismic retrofitting. Note 
that the 5% limit is not designed for this purpose; rather, it is a built in "buffer" in case a 
portion of a financing accidentally is used inappropriately. Bond counsel needs to be 
consulted about the appropriateness of using the 5% portion in a planned manner to finance 
seismic upgrade of privately-owned hazardous structures. 


Contact: Financial Advisor, Investment Banker, and/or Bond Counsel 


Seismic Retrofit Incentive Programs 
Fall 1992 







107 


SPECIAL ASSESSMENT DISTRICT 
(CaiforniaStreet andHighways Code - Section 5000 et seq., 


10000 et seq. and8500'-e seq.) 


General: Special Assessment District financing is similar to Mello-Roos Community 


Facilities District financing. (See: iELLO-ROOS COMMLNITY FACILITIES DISTRICT) Almost all 


Special Assessment proceedings are conducted under the Improvement Act of 191 1, or the 


Municipal Improvement Act of 1913 used in conjunction with the Improvement Bond Act of 


1915. The 1911 Act and the 1913 Act are general purpose acts that can be used, within 


certain limitations, by cities and counties to make market rate loans available to property 


owners to finance the seismic retrofitting of privately owned buildings. 


Special Assessment financing presents an alternative to private financing mechanisms for 


owners of seismically hazardous buildings. Assessments levied on properties in a district are 


in proportion to the financing received for their retrofit projects. Bonds are issued based 


upon the total of unpaid assessments. A lien is created against each parcel with an unpaid 


assessment and the assessments are recorded in the county recorder's office. Assessments 
are collected in the same manner as property taxes and can be pre-paid in full within 30 days. 
The interest on Special Assessment bonds issued to finance the seismic retrofitting of 


privately owned buildings is exempt from California State taxes but is subject to Federal 


taxation. 


Benefits: Special Assessment bonds can provide financing, at rates comparable to bank 


lending rates, to owners of seismically hazardous structures. Depending on the guidelines for 
membership, this financing may be easier to qualify for than traditional financing. 


Tvpes ofProperties: Special Assessment bonds can be used to finance the retrofit of all 


types of privately owned, seismically hazardous structures. 


Jurisdiction'sResponsibilities: Prior to establishing a Special Assessment district, the 


governing body of a municipality must adopt an ordinance mandating seismic retrofitting of 


affected buildings and a procedural ordinance. The ruling legislative body also must adopt a 


resolution of intention to establish the district, levy assessments and issue bonds. An 


Assessment Engineer then prepares a report describing, among other things, the method used 


for determining the assessment to be levied against each property. After a 60-day notice 


period, the legislative body must hold a public hearing on the formation of the district and the 
issuance of the bonds. Unless owners of at least half the parcels protest, the legislative body 


can then adopt resolutions forming the district and authorizing issuance of the bonds. The 


jurisdiction generally assembles and works with a financing team to help develop guidelines 
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for district membership. The municipality then offers district membership, in accordance 
with the developed guidelines, to all owners of seismically hazardous buildings. 
Membership can be voluntary. 


Owner's Responsibilities: Owners must elect to participate in the district, obtain engineering 
and construction cost estimates, and demonstrate their ability to meet criteria established for 
membership. 


Limitations: The following are some limitations applicable to any Special Assessment 
procedure: 


(1) The money raised must be used for a public purpose, such as improved public safety. 
(2) The total of the assessment cannot be greater than the sum of the cost of improvement 


and the expenses related to the bond financing. 
(3) The assessment on any parcel must be proportionate to the benefit received by that 


parcel. 
(4) The owner of a parcel assessed must be given an opportunity for a hearing on the 


extent of benefit his or her parcel is judged to receive. 


Comments: Special Assessment financing for the purpose of seismic retrofitting has 
generally been considered for use by charter cities and counties, although general law 0 
jurisdictions may use this technique as well. As membership in a Special Assessment district 
may be voluntary, the jurisdiction should encounter few compliance problems. To be certain 
that a property owner is serious about joining the district, a jurisdiction may want to require 
potential members to make a sizable non-refundable deposit and to make current all property 
tax payments. A Special Assessment district may require a significant amount of staff time, 
but there are few hard costs to the jurisdiction as all fees may be passed through to district 
members. One of the more difficult efforts associated with a Special Assessment financing 
may be determining the guidelines for membership in the district, such as setting value to lien 
ratios. 


In 1989, the City of Torrance established a Seismic Safety Assessment district to finance 
approximately $680,000 worth of seismic retrofit projects. Torrance used a combination of 
the 1913 and 1915 Acts to finance the retrofitting of 7 of the 40 privately owned structures in 
the city which were designated as seismically hazardous. (See: CASE STUDY - CITY OF 


TORRANCE) In 1991, the City of Long Beach used the same method to finance approximately 
$17.4 million worth of seismic retrofit projects on 307 parcels throughout the city. (See: 
CASE STUDY - CITY OF LONG BEACH). The interest rate on the Torrance bond issue was 10.75% 
while the rate on the Long Beach issue was 11.3%. 


a 
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The time it takes to establish a Special Assessment district depends upon the experience of 
the community with such districts, the number of properties to be included in the district, and 
the commitment of the building owners. A smaller, experienced jurisdiction should 
theoretically be able to establish the district and issue the bonds in less than 6 months. By 
contrast the Long Beach financing took 18 months to complete. 


Contacts: Mr. Masood Sohaili 
(Bond Counsel for City of Long Beach Assessment Financing) 
O'Melveny & Myers, 400 South Hope Street, LA, CA 90071 
(213) 669-6692 
*or 
Mr. Tim Schaefer 
(Financial Advisor on the City of Long Beach Assessment Financing) 
Evensen Dodge Inc., 650 Town Center Drive, Costa Mesa, 'CA 92626 
(714) 545-1212 
or 
Other Financial Advisor, Investment Banker, 
and/or Bond Counsel 
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TAX INCREMENT FINANCING OR TAX ALLOCATION BONDS 
(CaliforniaHealth and Safety Code - Section 33670) 


General: Tax Allocation bonds are normally issued by redevelopment agencies to finance 
the revitalization of blighted and economically depressed areas. While to our knowledge 
they have not been issued for this purpose, Tax Allocation bonds theoretically can also be 
used to finance seismic retrofit projects. The "tax increment revenue" used to make principal 
and interest payments on the bonds is the portion of future property taxes that reflects an 
increase in the project area's assessed valuation due to the redevelopment work. 


Benefits: Tax Allocation bond funds can be used for programs ranging from grants to 
low-interest long-term loans. 


Tvpes of Properties: These funds can be used to finance the retrofit of any structure located 
in the redevelopment district. 


[urisdiction'sResponsibilities: The redevelopment authority of the jurisdiction must 
develop program guidelines for distributing funding, must issue bonds, administer the 
program, and make bond payments. 


0 


Owner's Responsibilities: An owner must qualify for funds under local program guidelines. 


Limitations/Conmments: Tax Allocation bonds have not, to our knowledge, been used to 
fund programs aimed at financing retrofitting of privately-owned seismically hazardous 
structures. The bonds issued to finance this type of program will likely be Federally taxable 
because of the emphasis on investment in privately owned buildings. It is unclear whether 
seismic retrofitting alone will generate sufficient tax increment revenue to cover bond 
payments. 


Contact: Financial Advisor, Investment Banker, and/or Bond Counsel 
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CALIFORNIA STATE

SEISMIC LEGISLATION



In 1986 the legislature of the State of California enacted a comprehensive law addressing the 
hazards posed by unreinforced masonry buildings (URMs) which mandated certain actions 


be taken by January of 1990. Three months before that deadline the San Francisco Bay Area 


experienced the Loma Prieta earthquake. In the two years which followed, much legislation 
was proposed to address various aspects of seismic safety. The following discussion 
highlights legislation which passed into law during that period and which provides incentive 
for retrofitting privately-owned seismically hazardous structures. 


THE IRM LAW 


In response to the danger posed by the great number of potentially hazardous buildings in 


California, in 1986 the State legislature enacted the unreinforced masonry building law 
(Chapter 250, Statutes of 1986: SF547 [Alquist]; Government Code Section 8875 et seq.) 
Thlhe backbone of the State's efforts to address seismically hazardous structures, this 


legislation, commonly known as the "URM Law," is aimed at mitigating the hazards posed 


by URMs. The URM Law applies to all jurisdictions in California's Seismic Hazard Zone 4, 


the region of highest earthquake activity in the nation. Seismic Hazard Zone 4 runs along 
California's coast from parts of San Diego County in the south through Humboldt County in 
the north,. as well as inland in parts of the State, and contains several areas with a 60% or 
higher chance of a major earthquake occurring within the next thirty years. Seismic Hazard 
Zone 4 includes 365 jurisdictions containing roughly 80% of the State's population. 


The URM Law spells out three tasks which local jurisdictions in Seismic Hazard Zone 4 are 
required to accomplish. The first step, which was to be completed by January 1, 1990, 
requires jurisdictions to identify all URMs which are "potentially hazardous." These are 
defined in the law as buildings "constructed prior to the adoption of local building codes, 
requiring earthquake resistant design of buildings and constructed of unreinforced masonry 
wall construction." The law does not require local jurisdictions to identify warehouses and 


similar buildings with few occupants (excluding those used for emergency services or 
supplies), residential buildings with five or fewer living units, or structures which are 
historically or architecturally significant. 


The second step required by the URM Law is development and implementation of a 
mitigation program. Each jurisdiction is free to develop its own program, the only 
requirement being that legal owners be notified that their buildings are potentially hazardous. 
The third step, which was also to be accomplished by January 1, 1990, is submission of the 


information collected and the mitigation plan to the California Seismic Safety Commission. 
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Note that the Seismic Safety Commission's primary function is to advise the governor and 
the legislature and coordinate the responsibilities of State agencies on issues regarding 
seismic safety. The Commission is responsible for establishing programs for earthquake 
hazard mitigation, and was required by the URM Law to develop an advisory report for local 
jurisdictions to use when complying with that law. While the Seismic Safety Commission 
collects the information submitted by local jurisdictions, the URM Law does not give the 
Seismic Safety Commission any regulatory authority to approve that material. As of June 
1992, all but a handful of communities had complied with the requirements of the URM 
Law. 


ENFORCEMENT OF LOCAL ORDINANCES 


Case law clearly spells out the authority of local governments to conduct surveys of 
seismically hazardous structures and to require retrofitting (See: LIABILITY IMPLICATIONS AND 


CONSIDERATIONS). In addition, California legislation makes it clear that local jurisdictions 
have the right to abate potentially hazardous buildings (AB 1279: Hauser: 1989-90 
Legislative Session: Chaptered 90-192). This legislation states that the local jurisdiction's 
enforcement agency may order a building retrofitted to local building standards if the 
building is identified by the jurisdiction as being "potentially hazardous to life in the event of 
an earthquake," and (1) in the event of an earthquake the hazardous condition "would 
endanger the immediate health and safety of residents or the public," (2) the condition can 
be corrected with current technology, and (3) the owner has not complied with an abatement 
order of the enforcement agency. If the owner does not comply, the enforcement agency 
may apply to the superior court for appointment of a receiver who will obtain a lien against 
the property and act to abate the hazard in accordance with procedures set out in the 
legislation. 


CONCERNS OF LOCA- .TURISDICTIONS: 


GIFT OF PUBLIC FUNDS SEPARATION OF CHURCH AND STATE, AND LIABILITY 


Much of this Handbookis based on the assumption that jurisdictions have decided to provide 
retrofitting funds to property owners, and are looking for ideas as to how they might do so. 
In California the question often arises of whether a particular financing program violates the 
State constitution's prohibition against a"gift of public funds." This question is directly 
addressed in some of the legislation enabling particular financing techniques, where the 
legislation expressly declares that the loans made pursuant to the legislation should not be 
construed to be gifts of public funds. Local jurisdictions need to consult with their attorneys 
to ensure that any financing programs which they design, whether or not pursuant to specific 
legislation, do not violate the cnstitutional prohibition. 
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The issue of "separation of church and State"' also comes to the minds of those designing 
financing programs, querying whether it is appropriate for local agencies to provide 
assistance to religious institutions. The legal questions may be complex. With respect to the 
constitutional question, so long as a program is designed to finance retrofit of all buildings 
and not just those put to religious use, in general there is no Federal or State prohibition 
against local agencies providing assistance to religious institutions. This is articulated in 
Everson v. Board of Education. 330 U.S. 1, 18 (1946), a case which questioned the use of 
public tax dollars for parochial school children's transportation to school. In his opinion, 
Justice Black wrote that the First Amendment "... requires the State to be neutral in its 


relations with groups of religious believers and non-believers; it does not require the State to 


be their adversary. State power is no more to be used so as to handicap religions than it is to 
favor them." The use of taxes in that case was upheld since the government was not being 
discriminatory. 


Where bond financing is involved, the regulations are somewhat different. Generally, if a 
program is bond financed, it must be designed to finance the retrofit of all buildings not just 
those put primarily to religious use or, for that matter, to other prohibited use; whether or not 
a building may be provided bond financing must be decided by bond counsel on a 
case-by-case basis. The main concern with bond financing, however, is the type of work that 
may be financed rather than which buildings may be eligible. Whether or not a program is 
being bond financed, local agencies again are advised to seek the opinion of counsel when 
putting together a financing program to ensure that they are in compliance with these and 
other relevant State and Federal statutes. 


Liability is an issue which frequently comes up in discussions of seismic retrofit, with 
arguments being made for liability as both an incentive and a disincentive to retrofit. (See: 
LIABIITY IMPLICATIONS AND CONSIDERATIONS). Jurisdictions may be concerned about their 
potential liability as a result of the use of public funds to install equipment and construct 
improvements on private property. California law spells out conditions under which public 
agencies, are liable for injuries caused by dangerous conditions of public property. In 1990 a 
bill was passed (SB2819: Robbins: 1989-90 Legislative Session: Chaptered 90-1318) which 
provides that seismic safety or fire sprinkler improvements "which are owned, built, 
controlled, operated, and maintained by the private owner of the building in which the 
improvements are installed are not public property or property of a public entity solely 
because the improvements were financed, in whole or in part, by means of the formation of a 
Special Assessment district." 
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SPECIAL ASSESS1FNT, MELLO-ROOS AND GENERAL OBLIGATION BONDS 


Having decided to offer financing to private owners of hazardous buildings, an obvious next 
step is for the jurisdiction to identify sources of funds which can be used for that purpose. 
Special Assessment District financings (California Street and Highways Code - Section 5000 
et seq., 10,000 et seq. and 8500 et seq.) and Mello-Roos Community Facilities District 
financings (California Government Code - Section 53311 et seq.) have recently been 
explored as sources of loan funds. Generally speaking, these techniques allow local 
jurisdictions to form districts composed of properties which will participate in the seismic 
project being financed. A tax or assessment is levied on participants in the district, and 
bonds are issued which are repaid from the proceeds of the tax or assessment.(See: LOCAL 


GOVERNMENT FINANCING OPTIONS - MELLO-ROOS COMMUNITY FACILITIES DISTRICTS and SPECIAL 


ASSESSMENT DISTRICTS) 


Special Assessment District and the more recent Mello-Roos District financing mechanisms 
were designed and have routinely been used to finance public infrastructure, facilities and 
services. Because the legislation enabling such financings did not originally contemplate 
their use to fund work on privately-owned structures, the techniques are not easily applied for 
such use. Nonetheless, Special Assessment bond financing has already been used by certain 
cities to finance seismic retrofit of privately owned hazardous buildings (See: CASE STUDIES 


CITY OF LONG BEACH AND CITY OF TORRANCE) and several jurisdictions are at various stages in 
the process of creating Mello-Roos districts for that purpose (See: CASE STUDY - CITY OF WEST 


HOLLYWOOD). Legislation has been passed, and continues to be proposed, aimed at allowing, 
clarifying, and simplifying use of these techniques to finance retrofit of private structures. 


The Mello-Roos legislation was the first to be amended for this purpose. Shortly after the 
Loma Prieta earthquake in 1989, legislation was passed allowing Mello-Roos districts to be 
used by jurisdictions located in a disaster area to finance the repair of buildings damaged or 
destroyed by the earthquake (SBX27: Mello: 1989-90 First Extraordinary Session of the 
Legislature: Chaptered 90-29X). This legislation also provided for financing of "work 
deemed necessary to bring buildings, including privately owned buildings, into compliance 
with seismic safety standards or regulations." This work may be financed through a tax levy 
on properties in the Mello-Roos district, provided that all the votes cast on the question are in 
favor of the tax. Work financed using Mello-Roos must be certified by local building 
officials as necessary to bring the building into compliance with seismic safety standards or 
regulations. All such work on qualified historical buildings must comply with the State 
Historical Building Code. Demolition of a building and its replacement with a new building 
can not be financed, nor can construction of a new building except in Federally declared 
disaster areas. 


Recently legislation was passed to clarify ambiguities regarding the use of Special 
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Assessment techniques to finance seismic retrofit of privately-owned properties. (AB 1700: 
Farr: 1991-92 Legislative Session: Chaptered.) This legislation states that cities and counties 
may issue bonds, incur debt and make loans to owners of private buildings for "seismic 
strengthening of unreinforced buildings and other buildings." The strengthening must be 
done in accordance with a plan approved by a jurisdiction's building official or drawn up by 
a registered civil engineer or a licensed architect, one of whom must certify that the work "is 
necessary for seismic safety reasons or is otherwise legally required for completion of the 
work or occupancy of the building." As with the Mello-Roos legislation discussed above, 
demolition and new construction are not permitted, work on historical buildings must be 
done in accordance with the State Historical Building Code, and "no lot, parcel, or building 
shall be included in the district without the owner's consent." Addressing a concern 
regarding affordable housing, the legislation specifies that to the extent funds are used to 
retrofit residential buildings containing affordable units for lower income households, the 
owner must enter into an agreement to maintain the number and level of rents of those units. 
To qualify to issue bonds and make loans under the program, the legislation requires a 
jurisdiction to have completed its inventory of URM s and to have adopted a mitigation 
ordinance in accordance with the URM Law. 


The least expensive form of loan financing available to government entities is General 
Obligation bonding: issuance of bonds which are guaranteed by the full faith, credit and 
taxing power of the issuing jurisdiction. As with Special Assessment and Mello-Roos 
financings, tools originally designed for public finance, General Obligation bonds have been 
examined as possible vehicles to provide funding for retrofit of privately owned structures. 
Legislation was passed (AB 1001: Brown: 1991 Legislative Session: Chaptered 91-0658) 
stating that a city or county may issue bonds for the purpose of seismic strengthening of 
unreinforced and other buildings. Use of this tool is subject to many of the same conditions 
described above such as certification that the work is necessary, preservation of low-income 
housing units, and jurisdictional compliance with the URM Law. Primarily because in 
California General Obligation bonds must be approved by a two-thirds vote, this technique 
has not yet been tested. 


REDEVELOPMENT AGENCIES 


In many cases URMs and other privately-owned seismically hazardous buildings are 
concentrated in one geographic area within a jurisdiction, such as an old downtown area. 
Often these geographic areas fall within the purview of a redevelopment agency. As 
compared with agencies throughout the country, redevelopment agencies in California have 
uniform structures and powers and generally have the ability to raise more types of revenues. 
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As a result, in California redevelopment agencies are important resources. Subsequent to the 
Loma Prieta earthquake, legislation was passed authorizing redevelopment agencies to take 
those actions they determine necessary to seismically strengthen specified buildings, 
including historical buildings, in order to bring them into compliance with seismic building 
code standards (AB356: Cortese: 1989-90 Legislative Session: Chaptered 90-933). 


STATE REACHING OUT DIRECTLY TO PROPERTY OWNERS 


The discussions above focus on State actions to help local jurisdictions effect retrofitting in 
their communities. The State also has taken steps to provide incentives directly to property 
owners. Two such steps are particularly noteworthy. 


It is well known that in 1978 California voters passed Proposition XIII, amending the State 
constitution to limit the amount of ad valorem property taxes on real property to 1% of "full 
cash value." Full cash value is defined as "the county assessor's valuation of real property ... 
or ... the appraised value of real property when purchased, newly constructed or a change in 
ownership has occurred ...." Under Proposition XIII construction undertaken to retrofit 
hazardous properties could result in increased property taxes, a considerable disincentive to 
property owners. In 1990 a measure was put on the ballot and the State constitution was 
amended (SCA33: Rogers: 1989-90 Legislative Session: Chaptered 90-R-57) excluding from 
the definition of "new construction" seismic retrofitting improvements or improvements 
utilizing earthquake hazard mitigation technologies. Thus, private owners undertaking 
seismic retrofitting projects are exempt from the higher property taxes which otherwise 
would result from new construction. 


Many jurisdictions are using disclosure of a building's seismically hazardous condition as an 
incentive for owners to retrofit (See for example: CASE STUDY - CITY OF PALO ALTO). The idea 
is twofold: that tenants of a building identified as hazardous might take action to encourage 
the owner to retrofit, and that the market value of the property will fall once it becomes 
known that the structure is hazardous, leading the owner to undertake retrofitting in order to 
maintain or restore the property's value. The State is in the process of taking steps to require 
disclosure by sellers of residential and commercial properties' seismic condition (AB2959: 
Klehs: 1989-90 Legislative Session: Chaptered 90-1499 and AB 1968: Arieas: 1991-92 
Regular Session: Chaptered 859, respectively). This is particularly significant because it 
pertains to transfers of all types of residential and commercial property, not just those 
hazardous structures identified pursuant to the URM Law. 


The material described above is but a sample of the many pieces of legislation pertaining to 
the retrofitting of seismically hazardous structures. Among other things, the California State 
legislature also has addressed seismic safety of affordable housing, historically significant 
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structures, and public, hospital, and school buildings, as well as speaking to the issue of 
earthquake insurance. Additional information on State legislation in this area is available 
from the Seismic Safety Commission of the State of California. (See: coNTACTs 


FUTURE DIRECTIONS a HAZARD M TIGATION 


Six years have passed since the State's URM Law became effective. Since then, 90 percent 
of the URM buildings affected by that law have been included in hazard reduction programs. 
Since the law gave considerable discretion to local governments by allowing them to tailor 


their own hazard reduction programs, there is quite a wide variation in the effectiveness level 
of the 190 local programs. The State plans to continue to monitor the status of local govern
ment compliance with the URM Law each year. In the meantime, the Seismic Safety 
Commission has recommended in Californiaat Risk 1992-1996, that the State begin to focus 


on other facilities that pose unacceptable levels of earthquake risk. 


Three seismic hazard guidebooks for building owners are currently being developed by the 
Commission. The first guidebook will disclose typical seismic hazards to buyers of residen
tial buildings. (A publication entitled Home Buyers Gide to Earthquake Hazardsis 
currently available from the Bay Area Regional Earthquake Preparedness Project; see: 
CONThAcs) A similar guidebook is also planned for commercial buildings. These guidebooks 
will rely on the real estate and lending markets to adjust to a greater awareness of seismic 
hazards. The guidebooks may spur many owners to reduce seismic hazards voluntarily at 
the time of sale, much the way owners treat termite repairs. The Commission has plans to 
issue a third handbook for URM building owners to help them retrofit. 


One of the major stumbling blocks in addressing hazardous buildings other than URMs is the 
lack of uniform standards for seismic hazard evaluations, retrofits, and repairs. Lacking 
standards, most governments are reluctant to require hazard reduction for non-URM build
ings, owners are discouraged from evaluating their buildings, and design professionals do not 


offer consistent advice. There are several efforts to develop new seismic standards. The 
Office of the State Architect and the Building Standards Commission must develop uniform 
seismic retrofit guidelines for State government buildings by January 1, 1993. These could 
eventually become the basis for future standards. The National Science Foundation, the 
Federal Emergency Management Agency and the Seismic Safety Commission have research 


programs focussed on this effort. SB 597 (Alquist) proposes to expand this effort to include 
key private building concerns in the development of new seismic evaluation and retrofit 


standards. 
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Hazardous materials are often stored in older buildings that may collapse in earthquakes or 
otherwise cause leaks capable of endangering the public. The Chemical Emergency Planning 
and Response Commission, the Office of Emergency Services, and the State Fire Marshall 
will soon be considering regulatory measures to ensure that seismic safety in buildings 
storing acutely hazardous materials is addressed. 


Two fires caused major losses after the April 1992 Petrolia Earthquakes. These were a 
stirring reminder of the great fire after the April 1906 earthquake. In Petrolia, four critical 
minutes were lost when the doors of its firehouse were jammed shut after the first earth
quake. By the time fire fighters extricated their equipment, the adjacent building was 
burning out of control. The Seismic Safety Commission will be asking the State Fire 
Marshall and other fire safety regulators to consider a statewide program to modify firehouse 
doors that may stick in earthquakes. 


In 1991, the Building Safety Board recommended establishing a major program to reduce 
earthquake risk in hospitals built prior to the Hospital Seismic Safety Act. The program 
would address hospital buildings like those that collapsed and killed patients in the 1971 San 
Fernando Earthquake. The Seismic Safety Commission will be seeking legislation to create 
this program in the coming years. 


In 1991, the legislature passed AB 1964 (Areias) to set a goal of reducing hazards in 
unreinforced masonry, State-owned government buildings by the year 2000 in conjunction 
with the Commission's recommended policy on acceptable levels of earthquake risk. This 
proposal was considerably less ambitious than that offered by the risk policy, which recom
mends addressing earthquake hazards in all major State government buildings by the year 
2000. Governor Wilson vetoed this bill because the State does not yet know the scope of the 
problem. The Legislature will probably reconsider the need to set a goal once an inventory 
of State buildings is developed. In the meantime, the Commission plans to encourage State 
agencies to disclose to the public known seismic hazards in and around existing State govern
ment buildings. The State owns a number of buildings that were identified more than a 
decade ago as posing serious collapse hazards in earthquakes. 


The State government is at a critical stage of the URM hazard reduction effort. Despite a 
significant budget deficit, the State is faced with the costs of retrofitting its own buildings 
and bridges, as are most local governments. Private building owners and local governments 
are looking to the State for both a firm commitment and assistance. Most cities, counties, 
and building owners have expressed a willingness to take more effective steps to reduce their 
hazards if affordable financing and standards are made available. Accomplishing needed 
retrofits will take an equally firm commitment from private lending institutions statewide. 
Increased public awareness as well as financial and insurance pressures will come to bear 
upon most URM building owners over the next decade to address the seismic hazards in their 


Seismic Retrofit Incentive Programs 
Fall 1992 







119 


buildings. The success of the URM Law and future hazard reduction efforts will be influ


enced by future earthquakes, the perception of risk, and how they, in turn, influence the 
public's willingness to allocate money for hazard reduction. 
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LIABILITY IMPLICATIONS AND



CONSIDERATIONS



BA CKGROUND 


In examining the issue of retrofitting of unreinforced masonry buildings, the question of 


potential tort liability is often brought up, sometimes as a disincentive for action (because 


determining that a building has a problem creates more liability than not knowing about a 
problem), and sometimes as an incentive for action (that fear of potential liability might act 


as an economic incentive for action). 


The discussion in this chapter is limited to potential tort liability. A tort is a civil (as opposed 


to a criminal) wrong, other than a breach of contract, for which courts award damages. Thus, 


this discussion does not define liability in the broader, non-legal, context of the prospect of 
direct building or contents damage. 


In assessing the potential for liability, one must understand that there are 4 elements of a tort, 


each of which must be proven: 
* a pertinent duty must be imposed on the building owner; 
* the building owner must have violated that duty; 
• the victim must have been injured or suffered damages; and 
* there must be a causal connection between the building owner's 


negligence and the harm suffered by the victim. 


The concept of negligence is usually based on the rule of reasonableness. How would a 


reasonable person have acted under similar circumstances? Could the injury or loss have 


been foreseen? What was the apparent magnitude of the risk? What were the relative costs 


and benefits of action vs. inaction? 


Finally, the remarks in this chapter must be prefaced by noting the fact that after extensive 
research in the caselaw of 50 States, ABAG was unable to identify a single case where a 


public or private entity was held to be liable under traditional tort law for personal injury or 
physical damage directly resulting from earthquakes. Most cases are settled out of court, 
including the potential cases from the Loma Prieta earthquake in October 1989. In addition, 
if and when such a case makes it to trial, it will take approximately 2 more years to become 


an appellate court decision, and only appellate court decisions become legal precedent. 
However, there is a very high probability that under the appropriatecircumstances, 


liability will be imposed on eitherpublic or private entitiesforpersonalinjwy orproperty 


damage resultingfroman earthquake. The majority of this chapter spells out, in as clear a 


manner as possible, those circumstances forprivatebuilding owners. As stressed below, the 


liability of the local government associated with those private buildings is exceedingly small. 
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ANALYSISTHETHE ANALYSTS 


The most expeditious way to explain the operation of liability rules is to use a specificThe most expeditious way to explain the operation of liability rules is to use a specific
scenario. Therefore, assume the City Council of the City of Forward, California directs thescenario. Therefore, assume the City Council of the City of Forward, California directs the
implementation of a program to survey its entire city to determine the location of allimplementation of a program to survey its entire city to determine the location of all
unreinforced masonry buildings (as directed by California law) and, in addition, itsunreinforced masonry buildings (as directed by California law) and, in addition, its
downtown area to determine the location of all concrete buildings built between 1950 anddowntown area to determine the location of all concrete buildings built between 1950 and
1970 (determined by the city to be most likely to be the non-ductile concrete buildings prone1970 (determined by the city to be most likely to be the non-ductile concrete buildings prone
to pancake collapse in earthquakes). The program is implemented by the buildingto pancake collapse in earthquakes). The program is implemented by the building
department utilizing in-house engineers and other design professionals. The buildingdepartment utilizing in-house engineers and other design professionals. The building
department, develops a list, including address and owner, and submits the list to the Citydepartment, develops a list, including address and owner, and submits the list to the City
Council. The City Council notifies the owners of the identified properties, but does notCouncil. The City Council notifies the owners of the identified properties, but does not
require retrofit of the buildings.require retrofit of the buildings.


PRIVATE OWNER LIABILITYPRIVATE OWNER LIABILITY


(a)(a) NoNo RemedialRemedial ActionAction


Building owner Art receives the report and ignores it, doing nothing. A magnitude 7Building owner Art receives the report and ignores it, doing nothing. A magnitude 7
earthquake strikes the City of Forward and there is significant personal injury and propertyearthquake strikes the City of Forward and there is significant personal injury and property
damage on the property of the passive owner. If the injured parties can prove that thedamage on the property of the passive owner. If the injured parties can prove that the 4 
damages were caused in whole or in part by the dangerous conditions identified in thedamages were caused in whole or in part by the dangerous conditions identified in the
survey
survey, there is a very high probability that liability will be imposed. The property owner hasthere is a very high probability that liability will be imposed. The property owner has
been placed on notice of the dangerous conditions of hisbeen placed on notice of the dangerous conditions of his property, and his callous reaction toand his callous reaction topro erty, 
such notice serves as both a legal and a social policy ground for recovery by the plaintiffs. Insuch notice serves as both a legal and a social policy ground for recovery by the plaintiffs. In
fact, under the circumstances, the plaintiffs may be able to recover punitive damages.fact, under the circumstances, the plaintiffs may be able to recover punitive damages.


(b)(b) OwnerOwner StudyStudy -- NoNo RemedialRemedial ActionAction


Building owner Brenda receives the notice, engages her own experts, and has them develop aBuilding owner Brenda receives the notice, engages her own experts, and has them develop a
set of recommendations for retrofit. The expertsset of recommendations for retrofit. The experts determine that the building is reasonablythat the building is reasonablydeten-nine 
safe. A magnitude 7 earthquake strikes the area and personal injury and property damagesafe. A magnitude 7 earthquake strikes the area and personal injury and property damage
result. This building owner has some liability exposure. Depending on the process by whichresult. This building owner has some liability exposure. Depending on the process by which
she selected the design and engineering professionals that she hired, and the directions givenshe selected the design and engineering professionals that she hired, and the directions given
to those professionals in evaluating the building, her actions in following theseto those professionals in evaluating the building, her actions in following these
recommendations appear reasonable and non-negligent. However, if there was negligencerecommendations appear reasonable and non-negligent. However, if there was negligence
involved in selecting an unskilled design professional or instructing the professional in a wayinvolved in selecting an unskilled design professional or instructing the professional in a way
which clearly militates against a finding of earthquake hazards, that action may be judgedwhich clearly militates against a finding of earthquake hazards, that action may be judged
negligent and be a source of liability.negligent and be a source of liability.
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(c) Owner Study - Remedial Action 


Building owner Clean-Up receives the notice, engages appropriate experts, and implements a 
retrofit. The earthquake strikes, and personal injury and property damage occur. Is the 
building owner liable? Mere compliance with the recommendations of the design 
professionals will not absolutely bar the imposition of liability. However, if the design 
professionals selected were skilled, it is unlikely that liability will be imposed. On the other 
hand, if the building owner had knowledge of a major defect which the designers overlooked, 
and it is this defect which causes either personal injury or property damage, liability will 
likely be imposed for such injuries or.damage. 


LOCAL 'GOVERNMENT ABILITY 


To explore the issue of the liability of the local government associated with private buildings, 
it is necessary to change the scenario somewhat. 


(d) Decision to Survey 


Would the City of Future have exposed itself to potential liability had it not conducted the 
survey? More specifically, Dale (the owner of a building) and his customers are severely 
injured in a moderate earthquake. The owner claims that he would have retrofitted his 
building had he been notified by the city that a problem existed. 


If the city is in the portion of California covered by the California law requiring identification 
of unreinforced masonry buildings (with certain exceptions, including single-family homes), 
the city has a mandatory duty to undertake that portion of the earthquake building survey. 
The city is liable for its failure to comply with a mandatory duty unless it has exercised 
"reasonable diligence" to discharge that duty. 


One possible defense might be that the city did not have sufficient funds to undertake the 
inventory activities mandated by the State statute in the then current fiscal year. The harm 
suffered MAY be of the type against which the statute is designed to protect. The issue is 
foggy because the statute does not require the retrofitting of buildings. Therefore, its primary 
purpose is to inform and educate property owners. A foreseeable, and desirable, result would 
be remedial action by the property owner. At the present time, there is no reported case 
which would help determine if this apparent but secondary purpose of the statute is one on 
which the plaintiff can base a claim that the statute was "designed" to protect against the 
injuries and damages which would result from an unreinforced masonry building failure in an 
earthquake. 
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The next question is whether the local government has exercised reasonable diligence in the 
discharge of its duty. In this situation, the City of Future's use of due diligence to locate 
existing funds or to seek new funds to finance compliance with the law are presumed facts. 
Therefore, the immunity ought to apply. However, if funds become available in the future, it 
will be unreasonable for the local government to refuse to comply and immunity would no 
longer apply. 


Even if the mandatory duty doctrine applies, it may be very difficult for Dale and his 
customers to prove that the failure of the City of Future to inventory the affected building 
proximately caused the injury which occurred. First, he would have to prove that the retrofit 
would have retrofitted the building. Second, he must prove that the retrofit would have 
prevented the particular harm which is the subject of the lawsuit. 


With respect to those types of private buildings which are not constructed of unreinforced 
masonry, the question becomes: is there a legal duty on the city to conduct such a survey? A 
decision to implement such a program by the policy making body of the jurisdiction (in this 
case, the City Council) should fall under the discretionary immunity provisions of 
Government Code Sections 830 and 835. 


(e) Inspection Process 0 
Is the City of Future liable if the survey program is undertaken, but the inspections 
themselves or the consequent recommendations were conducted negligently? The California 
Government Code Section 818.6 immunizes local governments for an inspection process. 
The immunity would probably extend to the recommendations resulting from such 
inspections. 


THE "ACT OF (g1D"DEFENSE 


Throughout this discussion, some may assume that the earthquake, being a natural, 
unpredictable and awe-inspiring event, is an "act of God" for which no liability should be 
imposed. This is not true. 


The "act of God" defense is not triggered by the occurrence of a natural catastrophe which 
sets into motion a chain of events causing the injury or damage. If the natural catastrophe is 
one, which is reasonably foreseeable and for which reasonable precautions can be taken, then 
the "act of God" defense is not available. The reasonable building owner must assume that a 
major earthquake will strike at or near its building while that building is in its ownership. It 
will be fruitless for the owner of a building to state that the injuries and damages that might 
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media have disseminated information on earthquake hazards and the technical expertise 
necessary to evaluate and mitigate some of those hazards is available. The courts will 


conclude that it is only reasonable to expect responsible property owners to take some 
precautionary measures. 


ECONOMC ISSUES ASSOCIATED WITH LIABILITY EXPOSURE 


Another issue surrounding liability to owners is related to the extent to which property 


retrofit, by lessening liability exposure, acts as an economic incentive to retrofit. The 


economic argument is weak for at least two reasons. First, although retrofit reduces the 
liability exposure, it does not remove it entirely. The second reason relates to, in a practical 


manner, how liability (whether for earthquakes or other risks) is handled. A typical building 


owner might have $2 million in comprehensive general liability insurance coverage (CGL. 


As a result of learning of the hazard at its building, it might increase its 'CCL from $2 million 


to $10 million. The incremental cost of such an increase in coverage is minuscule in 


comparison to its other costs of doing business. Insurance companies offering GLC will 


typically find it more expensive to determine the type of construction of those buildings 
owned by the businesses it covers than the risk of loss. However, in the case of large 


companies which are self-insured, such risks are more likely to have economic weight. As a 
practical matter, however, these large businesses are unlikely to own the unreinforced 
masonry buildings typically being discussed for retrofit. They are more likely to own the 
non-ductile concrete buildings prone to collapse. Liability exposure may function as an 


economic incentive for these owners. 


AUTHORITY OF LOCAL GOVERNMENTS TO CONDUCT 


SURVEYS AND REQUIRE RETROFITTING 


Another legal issue, not associated with liability, surrounds the authority of local 


governments to conduct surveys and require retrofitting. Unlike the liability issues, there is 


clear caselaw in this area. Specifically, the police powers case of Barenfield v. Giv of Los 


Angeles, 162 Cal.App. 3d 1035, 209 Cal.Rptr. 8 (1984) clearly establishes this authority. It 


is important to note that the case was determined prior to the passage of the California law 
requiring many local governments in California to survey unreinforced masonry buildings 


and notify owners. 


The city enacted a local ordinance which required the owners of all buildings constructed 
prior to October 6, 1933 which have unreinforced masonry bearing walls (with exceptions 
not applicable to this case) to take remedial actions designed to reduce earthquake-related 
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hazards. Each of the plaintiffs owned one or more buildings subject to the ordinance. Each 
of them received an order from the city requiring them to (1) perform seismic retrofitting of 
the building(s), or (2) submit a structural engineering analysis indicating that the building(s) 
meet the ordinance standards, or (3) install temporary safeguards so as to qualify for an 
extension of time to comply with (1), or (4) demolish the building(s). Plaintiffs sued 
claiming the ordinance constituted an unconstitutional taking of private property without 
compensation. 


In support of its motion, the city offered evidence that unreinforced masonry buildings pose a 
safety threat to the public and that.the ordinance bore a reasonable relationship to the 
objective of making the public more safe from this hazard. The plaintiffs offered evidence 
questioning whether the ordinance's provisions had a reasonable relationship to increased 
safety. The trial court granted the city's motion for summary judgment. 


The appellate court noted that the issue of the reasonableness of the ordinance's provisions 
was brought into question by the plaintiffs' evidence. However, as challenge to the 
constitutionality of an enactment, the court must defer to the legislature's judgment unless it 
is manifestly unreasonable, arbitrary or capricious. The court also upheld, without 
exposition, the ordinance'sregulationof privateproperty use as a valid exercise of the 
city's policepowers and not as a taking. 


Prepared by Jeanne B. Perkins, Earthquake Program Manager at ABAG, and Kenneth Moy, Moy & Lesser 
(ABAG Legal Counsel) based on legal research funded, in large part, by National Science Foundation Grants. 
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CITY OF ARROYG,GRANDE 
P.O. Box 550

Arroyo Grande, CA 93420



Mr. John Richardson,ChiefBuilding 
Inspector 
Telephone: (805) 489-1303, ext. 104

Facsimile: (805) 473-2193



ASSOCIATION OF BAY AREA 
GOVERNMENTS 
P.O. Box 2050, Oakland, CA 94604-2050



Ms. Dar Barzel, FinancialServices 
Manager 
Telephone: (510) 464-7932

Facsimile: (510) 464-7979



Ms. JeannePerkins,EarthquakeProgram 
Manager 
Telephone: (510) 464-7934

Facsimile: (510) 464-7970



BAY AREA REGIONAL EARTH
QUAKE PREPAREDNESS PROJECT 
101 8th Street, Suite 152,

Oakland, CA 94607



Ms. CatherneFirpo,Resource Center 
Coordinator 
Telephone: (510) 540-2713

Facsimile: (510) 540-3581



CITY OF BERKELEY 
Civic Center Building 
2180 Milvia Street,-Berkeley, CA 94704



Mr. HarryAnri, ChieflCodes andInspections 
Telephone: (510) 644-6526

Facsimile: (510) 644-6763



Ms. Sonali Bose, FinanceDirector 
Telephone: (510) 644-6476

Facsimile: (510) 644-6763



Mr.Alan Goldfarb, Councilmember 
Telephone: (510) 644-6399

Facsimile: (510)644-6035



BLAYNEY DYETT GREENBERG 
Urban and Regional Planners 
70 Zoe Street, San Francisco, CA 94107



Mr. Michael V. Dyett, AICP 
Telephone: (415) 957-2950

Facsimile: (415) 543-8957



EVENSEN DODGE INC. 
650 Town Center Drive, Suite 430

Costa Mesa, CA 92626



Mr. Timothy J. Schaefer, Senior Vice 
President 
Telephone: (714) 545-1212

Facsimile: (714) 557-9126
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CITY OF FULLERTON 
303 West Commonwealth Avenue, 
Fullerton, CA 92632



Mr. Chuck Daleo, Building Official 
Development Services Department 
Telephone: (714) 738-6558

Facsimile: (714) 738-3110



Mr. Rick Forintos,ProjectCoordinator 
Redevelopment Agency 
Telephone: (714) 738-6877

Facsimile: (714) 738-3115



HOUSING AND URBAN 
DEVELOPMENT 
Regional Office, Region IX

450 Golden Gate Avenue, 
San Francisco, CA 94102



Community Development Block Grants 
Telephone: (415) 556-5900



HOME Program 
Telephone: (415) 556-5900



HOUSING AND COMMUNITY 
DEVELOPMENT 
P.O. Box 952051,

Sacramento, CA 94252-2051



CaliforniaHousing RehabilitationProgram 
Telephone: (916) 445-6501



CITY OF INGLE WOOD 
One Manchester Boulevard, 
Inglewood, CA 90301



Ms. DiannaJoe, RehabilitationLoan 
Supervisor, Department of Community 
Development and Housing 
Telephone: (310) 412-5221

Facsimile: (310) 412-8737



Mr. Joe Alverez, Superintendent 
Building Department 
Telephone: (310) 412-5221

Facsimile: (310) 412-5188



CITY OF LONG BEACH 
Civic Center, 333 West Ocean Boulevard, 
Long Beach, CA 990802



Mr. DavidLewis, RehabilitationOfficer 
Department of Community Development 
Telephone: (310) 590-6845

Facsimile: (310) 590-6215



Mr. RichardHilde, City Treasurer 
Telephone: (310) 590-6845

Facsimile: (310) 590-6780



CITY OF LA VERNE 
3660 D Street, La Verne, CA 91750



Ms. Linda Christianson,Community 
Development Department 
Telephone: (714) 596-8713

Facsimile: (714) 596-8737



I a 
;W 
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MOY & LESSER 
2397 Shattuck Avenue, Suite 500

Berkeley, CA 94704-1552



Mr. Kenneth Moy 
Telephone: (510) 848-0630

Facsimile: (510) 8.48-0636 


O'MELVENY & MYERS 
400 South Hope Street, 
Los Angeles, CA 90071



Mr. Masood Sohaili 
Mr. Thomas Leary 
Telephone: (213) 669-6000

Facsimile: (213) 669-6407



CITY OF PALO ALTO 
250 Hamilton Avenue, 
Palo Alto, CA 94301



Mr. FredHerman, ChiefBuilding Official 
Telephone: (415) 329-2550

Facsimile: (415) 329-2240



CITY OF SAN DIEGO 
1222 First Avenue, San Diego, CA 92101



Ms. JeanLibby, Building InspectionDept. 
Telephone: (619) 236-6087

Facsimile: (619) 236-6030



Mr.PeterLopez, Building Inspection Dept. 
Telephone: (619) 236-6087

Facsimile: (619) 236-6030



CITY OF SAN JOSE 
Office of Emergency Services 
855 North San Pedro Street 404

San Jose, CA 95110-1718



Mr. Robert "Pi"Silverstein,Building 
Retrofit ProgramLiaison 
Telephone: (408) 277-4735

Facsimile: (408) 277-3345



CITY OF SAN MATEO 
Department of Community Development 
330 West 20th Avenue, 
San Mateo, CA 94403



Mr. FredCullum, ChiefBuilding Officer 
Telephone: (415) 377-3387

Facsimile: (415) 377-3494



Mr. Bob Muehlbauer, Housingand 
Economic Development 
Telephone: (4115) 377-3393

Facsimile: (415) 377-3494



SEISMIC SAFETY COMMISSION 
of the State of Claifornia 
1900 K Street, Suite 100,

Sacramento,!CA 95814



Mr. Brian Stoner, LegislativeLiaison 
Telephone' (916) 322-4917

Facsimile: (916) 322-9476



SMALL BUSINESS ADMNISTRATION 
San Francisco District Office 
211 Main Street, San Francisco, CA 


Telephone: (415) 744-6820
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CITY OF SONOMA 
No. 1, The Plaza, Sonoma, CA 95476



Mr. Wayne Wirick, Building Official 
Mr. Michael Moore, Community 
Development Director 
Telephone: (707) 938-3681

Facsimile: (707) 938-8775



WILLIAM SPANGLE ASSOCIATES 
3240 Alpine Road, 
Portola Valley, CA 94028



Telephone: (415) 854-6001

Facsimile: (415) 854-6070



CITY OF TORRANCE 
3031 Torrance Blvd., Torrance, CA 90503



Ms. Mary Giordano-Specht, Finance 
Director 
Telephone: (310) 618-5855

Facsimile: (310) 618-5922



Mr. Jim Isomoto, Acting Building & Safety 
Director 
Telephone: (310) 618-5920

Facsimile: (310) 618-5922



CITY OF UPLAND 
460 North Euclid Avenue 
Upland, CA 91786



Mr. Jeffery Bloom, PlanningDirector 
Mr. Mark Trabing, Housing and 
Development Speicalist 
Telephone: (714) 982-1352

Facsimile: (714) 982-0798



CITY OF VACAVILLE 
1104 Alamo Drive, Vacaville, CA 95687



Mr. David Gouin, Office of Housing and 
Redevelopment 
Telephone: (707) 449-5161

Facsimile: (707) 449-5389
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A 
Act of God 124 
Appraisal/Appraised value 26, 30, 31, 48, 82, 101, 116 
Arroyo Grande 14, 66, 127 


B 
Bank 12, 20, 21, 28, 30, 49, 53, 54, 55, 56, 57, 58, 81, 84, 85, 98, 104, 107 
Berkeley 14, 67, 127, 129 


C 
Comunity Development Block Grant (CDBQ 12, 15, 53, 55,. 56, 57, 58, 68, 85, 91, 92, 97, 128 
Community Reinvestment Act 56, 85 


D 
Davis-Bacon 32, 51, 68 
Division 88 4, 36, 48, 54 


E 
(none) 


F 
Facade 12, 14, 53, 54,. 55, 56, 57, 58, 69, 74 
Foreclosure '28, 30, 49 
Fullerton 5, 8, 9, 19, 20, 21, 22, 23, 128 


G 
Gift of public funds 16, 112 
Grant 11, 12,14, 15,16, 31, 43,44, 45, 46,55, 57, 69, 70, 71, 73, 79, 85, 91, 110, 126,128 


H 
Historic 6, 8, 13, 15, 17, 18, 21, 25, 36, 38, 41, 42, 45, 


53, 60, 71, 73, 75, 76, 86, 98, 102, 103, 105, 111, 114, 115, 116, 117 


I 
Inglewood 14, 68, 128 
Insurance 20, 37, 82, 83, 84, 117, 118, 119, 125 
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J,K 
(none) 


L 


* La Verne 14, 69, 128 
Liability 5, 7, 16, 32, 51, 82, 83, 84, 112, 113, 121, 122, 123, 124, 125 
Loan 8, 20, 21, 23, 54, 55, 56, 57, 58, 62, 74, 82, 84, 86, 89, 91, 98, 100, 101, 102, 114, 115, 


128 
Loan-to-valucand/or value-to-lien 20, 26, 30, 31, 50, 51, 74, 82, 84, 104, 105, 108 
LomaPrieta 7, 17, 18, 82, 84, 105, 111, 114, 116, 121 
Long Beach 5, 9, 11, 25, 26, 27, 28, 29, 30, 31, 32, 33, 49, 50, 108, 109, 114, 128 
Los Angeles 3, 4, 5, 19, 25, 36, 47, 48, 53, 54, 59, 60, 73, 83, 85, 125, 129 


M 


Mandatory 4, 11, 19, 21, 25, 35, 38, 41, 47, 48, 53, 59, 63, 67, 70, 73, 75, 104, 114, 123, 124 
Mello-Roos 59, 61, 104, 105, 107, 114, 115 


N O 
(none) 


P 0 
Palo Alto 4, 9, 11, 35, 36, 37, 38, 39, 40, 54, 116, 129 


Q 
(none) 


R 


Rebate 12, 41, 53, 54, 57, 58, 688 (see also Reimbursement) 
Redevelopment 


74, 86, 101, 
Reduction 13, 
Reimbursement 
Rent control 5, 
Rosenthal Bonds 


S 


4, 5, 7, 8, 16, 18, 19, 20, 21, 22, 23, 41, 44, 57, 69, 71, 72, 
102, 110, 115, 116,128 


14, 66, 75, 77, 79 (see also Subsidy; Waive/Waivcr) 
14, 20, 27, 28, 29, 44, 45, 46, 49, 54, 68 (see also Rebate) 
12, 59, 60, 61 


81 


San Diego 14, 70, 111, 129 
San Jose 14, 71, 129 
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V 


San Mateo 14, 73, 129 
Santa Ana 5 
Santa Cruz 4, 7, 8, 17, 18, 35, 83 
Seismic Hazard Zone 4 III 
SeismicSafetyCommission 1, 16, 40, 76, 111, 112, 117, 118, 119, 129 
Sonoma 4, 11, 41, 42, 43, 44, 45, 46, 130 
Special Assessment 1, 5, 9, 11, 12, 14, 15, 25, 28, 31, 33, 47, 48, 49, 50, 52, 71, 86, 


104, 107, 108, 109, 113, 114, 115 
Subsidy 11, 30, 47, 48, 51, 52, 98 (seealsoRiRduction,WaivWaiver) 


T 
Tax Increment 15,20,21,74, 86, 110 
Tenant 14, 22, 42, 44, 71, 74, 90, 96, 97 
Tilt-up 4, 7, 9, 20, 22 
Torrance 5, 11, 47, 48, 49, 50, 51, 52, 108, 114, 130 


U 
Upland 5 12, 53, 54, 55, 56, 58, 130 
URMLaw 3, 4, 5, 21, 70, 111, 112, 115, 116, 117, 119 


Vacaville 74 
Voluntary 4, 9, 38, 40,48, 54, 70, 75, 105, 108 


w 
Waive/waiver 11, 12, 14, 38, 41, 43, 44, 45, 46, 59, 61, 66, 67, 7, 80 (see also Subsidy, Reduction) 
West Hollywood 5, 12, 59, 60, 61, 62, 63, 105, 114 


x,.Y 


(none) 


z 


Zoning 5, 9, 12, 13, 14, 15, 35, 37, 38, 39, 59, 61, 62, 66, 75, 76,, 77, 78, 79, 80, 
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Creating a Seismic Safety Advisory Board

A GUIDE TO EARTHQUAKE RISK MANAGEMENT 
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Disclaimer 
Creating a Seismic Safety Advisory Board: A Guide to Earthquake Risk Managementwas prepared by
the Seismic Safety Commission of California under an agreement with the Federal Emergency
Management Agency (FEMA). Its purpose is to assist states, groups of states, local governments, 
or private-sector entities in developing seismic safety advisory boards. It also contains 
guidelines for strategic planning and developing a model seismic risk management program to 
enhance seismic safety once the board is established. However, neither the Seismic Safety
Commission nor FEMA can ensure that by using the concepts in this publication, either public- or 
private-sector entities can avoid bodily injury or property damage when an earthquake occurs. 
Therefore, neither the Seismic Safety Commission nor FEMA, nor any of their employees makes any
warranty, express or implied, nor assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process described herein. 
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Section 1 


Introduction 
The purpose of this manual is to assist The need for seismic safety advisory 
interested states, coalitions of states, or boards and for model seismic risk 
confederations of local governments to management programs is based on the 
develop and nurture seismic safety following assumptions: 
advisory boards. The first part contains * A damaging earthquake can occur with 
"how-to" tips and advice to assist states little or no warning. With each passing 
that already have such panels in year, the potential for one increases. 
upgrading their advisory boards. * Positive, goal-oriented leadership is a 


The second part of the manual prerequisite to starting an effective 
contains advice on strategic planning advisory board. 


for improving seismic safety. * Organizations at many levels of ,gov-
Specifically, it includes guidelines for ernment and in the private sector have 


developing a model seismic risk responsibilities in seismic safety. The 


management program by which to board can help develop comprehensive 
and consistent 


gauge programs for seismic 
progress. safety and risk manage-


A seismic EARTHQUAKES ARBE IPOSSIBLE ment. 


safety advisory IN VIRTUALLY AL L 'ARTS OF a Earthquakes can cause 
board is a TH UN E D TA extensive property 


EVERY damage and endangermulti- UNITED STA FEM ~ 
disciplinary STATE SHOULD BE PT EP ARED. lives, but this risk can 
panel be reduced and 


composed of managed by prudent 


volunteers with expertise in fields policies for locating and designing 


related to earthquakes and preparation structures. 


for and response to earthquakes, such * Managing earthquake risks has col
lateral benefits, bringing about im


as earth sciences, engineering, proved buildings, dams, transportation 
emergency services, local government, facilities, building stock, communica
social services, and public policy. They tions, fire safety, toxic materials man-
are drawn from the private sector, agement, and emergency response. 
academia, and government. The board's * Concerted efforts bring long-term
functions are to: progress toward seismic safety. 
* Advise the legislature and For most states seismic safety is a 


administrative agencies new need crammed onto an already full 
* Advocate earthquake programs agenda. As a result, it is not being 
* Promote improvements to seismic addressed by a statewide governmental 


safety and procedures program in a majority of states. 
* Identify seismic hazards Earthquakes occur less frequently than 
* Coordinate plans and actions of other disasters, such as floods, 


responsible agencies, programs, and hurricanes, and tornadoes. Conse
government levels quently, the time, expense, and effort 


• Gather, integrate, and transfer of contending with seismic safety 
information from a wide range of concerns must often be weighed against 
sources the probability-the 'odds"-that a 


* Plan for the long-term major earthquake will not occur in a 
implementation, review, and decade or even within a generation.
maintenance of seismic safety 
programs 







Making progress in reducing and 
managing earthquakes risk requires a 
long-term commitment. Many of the 
planning issues addressed in this 
manual are also involved in preparing 
for, responding to, and recovering from 
other types of disasters. Therefore, the 
creation and maintenance of the board 
will also help enhance general 
emergency preparation, response, and 
recovery plans. The cost of reducing risk 
and strengthening emergency response 
capabilities is more than justified in 
view of the cost of damage, repair, and 
rehabilitation-that is, the cost of not 
preparing. In this case, a "stitch" in 
time saves money and lives. 


This manual is meant to help in the 
creation of a seismic safety advisory 
board-either as an autonomous agency 


or as part of an existing entity. It 
provides advice gained from dealing 
with existing hazards and offers options 
to consider when establishing a new 
board or revitalizing an existing board 
to meet the unique needs of a region. 


The board will provide access to 
expertise, giving government as well as 
the private sector help in focusing 
attention on earthquake-related issues. 
Although this manual attempts to 
create "perfect" boards, it allows room 
to select from options and do what is 
necessary to establish a board and get it 
underway. Without the seismic safety 
advisory board, state and local 
governments are ill-equipped to 
develop consistent and comprehensive 
programs for improving safety and 
reducing risks. 
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Section 2 


Why Create a Board? 
Earthquakes pose unique public policy 
challenges. Awareness is limited outside 
a few areas. Major earthquakes are 
infrequent events with potentially great 
consequences. Few jurisdictions regard 
them as clear and present dangers, so 
daily problems tend to crowd out 
earthquake issues. There is little 
understanding about what can be done 
to lessen earthquake risk. Moreover, 
because earthquakes occur in most 
areas less frequently than other major 
disasters-such as floods, hurricanes, 
and tornadoes-the resources required 
to deal with seismic issues are often 
weighed against the probability that no 
major event will occur in the near 
future. As a result, a majority of states 
are not addressing earthquake risk in an 
on-going statewide program. A seismic 
safety advisory board can help keep 
efforts to address this risk viable. 


Responsibility for seismic safety is 
typically spread among many local, 
state, and federal agencies as well as 
individuals and businesses. Emergency 
response and recovery may be a multi-
state effort. It is also crowded onto 
disparate agendas and mingled with 
more immediate demands that get a 
higher priority. Seismic safety stands a 
better chance of increased priority in 
both the public and the private sectors 
if one entity has responsibility for 
bringing it into focus and to the 
attention of the public and the policy 
makers. 


CREATING A SEISMIC SAFETY 


ADVISORY BOARD IS JUSTIFIED 


ORGANIZATIONALLY AND 


FISCALLY. 


State and local governments are 
short of resources and have crowded 
agendas. But despite crowded agendas 
and desperate budgets, those entrusted 


with public safety should not gamble 
on the future. It must be remembered 
that a "moderate"" chance of earthquake 
refers only to occurrence interval, not 
to the level of damage that such an 
event may cause. A seismic safety 
advisory can provide a low-cost 
common-sense means to ensure that 
legitimate, long-term seismic safety 
problems receive the attention they 
deserve and the mitigation efforts they 
demand. 


EARTHQUAKES ARE POSSIBLE 


IN VIRTUALLY ALL PARTS OF 


THE UNITED STATES. 


The I. S.-Earthquake Country 


The Plymouth pilgrims felt their first 
earthquake in 1638, thus discovering 
that the northeastern states are 
seismically active. In 1727, a temblor 
shook the eastern seaboard from Maine 
to Delaware, and in 1755, an even 
stronger quake rocked Massachusetts 
and rendered the streets of Boston 
impassable. The 1925 La Malbaie, 
Quebec, earthquake was felt over an 
area of 1 million square miles, from 
New England as far south as Virginia. A 
pair of damaging earthquakes occurred 
near Ossipee, New Hampshire, in 1940, 
and were felt to distances of 350 miles 
and over an area of 400,000 square 
miles. More recently, New England has 
been subjected to ground shaking from 
two moderate quakes occurring in New 
Brunswick during 1982, a moderate 
earthquake in central New Hampshire 
in 1982, and another moderate temblor 
in New York State in 1983. 


Even the southeastern states were 
reminded of their seismicity in 1886, 
when a major earthquake struck 
Charleston, South Carolina, causing 







severe damage. In what is now the 
central United States a series of great 
earthquakes exceeding Richter 
magnitude 8 occurred on the New 
Madrid (Missouri) fault during the 
winter of 1811-12, rocking what are 
now the states of Arkansas, Illinois, 
Indiana, Mississippi, Missouri, 
Kentucky, and Tennessee. These events 
were of such enormous magnitude that 
the flow of the Mississippi River was 
temporarily reversed. Ground shaking 
was so strong and far reaching that 
buildings were severely damaged in 
Chicago and Cincinnati. Pavement was 
cracked and church bells rung in the 
mid-Atlantic and New England states, a 
thousand miles from the New Madrid 
epicenters. These earthquakes were felt 
over an area of 5 million square miles. 


The Pacific Coast states-Alaska, 
Washington, Oregon, California, and 


Hawaii-are among the nation's most 
seismically active, having experienced 
damaging earthquakes and volcanic 
activity within the lifetimes of 
residents. Utah, Montana, Nevada, 
Idaho, and portions of Wyoming and 
Arizona also experience earthquakes. 


EARTHQUAKES CAN BE 


AMONG THE MOST 


MANAGEABLE DISASTERS. 


Although earthquakes occur more 
frequently in the western states than 
elsewhere in the United States, 
earthquakes in the central and eastern 
states are potentially more damaging. 
This discrepancy is caused by two 
things: the large percentage of 
unreinforced masonry buildings and a 


Figure 2-1-Seismicity of the U.S. in the 20th century 


Seismicity of the United States: 1900-1993 


From the United States Geological Survey 
National Earthquake Information Center 


more consistent underlying rock that western states' geologic structure tends 
transmits shock waves farther. The to break up earthquake vibrations, 
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whereas that of the central and eastern 
states transmits vibrations relatively 
undiminished. 


Eastern and central earthquake 
shocks travel two to four times the 
distance of those in California, covering 
areas four to forty times greater. The 
East also includes denser populations, 
most of whom are not trained to 
respond to an earthquake. The heavy
industrial development means that 
central and eastern states face a greater
probability of damage resulting from 
toxic wastes, chemicals, and collapses. 


Managing the Risk 
The risk to life and property from 
earthquakes is especially significant in 
areas of rapidly growing urban areas 
near earthquake faults. In such areas, 
each year that passes without 
earthquake planning increases the 
potential for catastrophe. Earthquakes 
can, however, be among the most 
manageable of disasters. Eliminating 
vulnerabilities will reduce risks, and 
developing the plans and resources will 
help manage those that remain. 


A properly composed and structured 
board can provide the long-term
commitment, responsibility, and 
oversight necessary to develop and 
pursue meaningful seismic safety goals 
and effective risk-reduction programs. It 
can accomplish this by reviewing, 
evaluating, and helping the work of 
governmental agencies and the private 
sector. It can monitor seismic safety 
programs to ensure their adequacy and 
effectiveness. It can focus attention on 
seismic safety and provide a consistent 
policy framework for integrating and 
implementing needed programs. 


Seismic safety must be incorporated
into design and construction practices, 
emergency response, and recovery 
planning for the long-term. Without a 
long-term commitment, effective 
oversight and remedial efforts may be 
short-lived, piecemeal, and ineffective. 
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Why Limit It to Earthquakes? 
Earthquakes differ from other natural 
disasters in a number of ways that make 
the threat unique and deserving of a 
single-focus advisory board. Unlike 
floods and most windstorms that create 
relatively localized damage, a large 
earthquake can create an enormous, 
multi-state area of damage that may
leave its victims dependent on their 
own resources for days before relief can 
reach them. Moreover, with the 
exception of Alaska, California, and 
Hawaii, earthquake response planning
is not a part of the public consciousness 
in most of the United States, as is 
preparation for floods, tornadoes, and 
hurricanes in the central and eastern 
United States. 


Many earthquake risk reduction 
efforts are also unique. Seismic safety 
must not only be integrated into 
construction practices, but emergency 
response, recovery, and long-term risk 
reduction efforts as well. Earthquake 
risk management includes 
improvements in buildings, dams, 
transportation, and communications 
facilities. A seismic safety advisory 
board, by focusing its efforts on 
earthquake-related issues, will have 
plenty to do. 


EARTH-QUAKES CAN CREATE 
ENORMOUS, MULTI-STATE 


DAMAGE, A UNIQUE THREAT 
THAT DESERVES A SINGLE
FOCUS ADVISORY BOARD. 


The question of overspecialization is 
certain to arise, particularly in areas 
where floods, hurricanes, or tornadoes 
are common. Earthquake response
planning has much in common with 
fire safety, toxic materials handling, 
and other emergency response
preparations, and the general level of 
response planning for these and other 
natural disasters. Broadening the focus 
of the advisory board to include these 







and other natural disasters may allow it 
to address many of the interrelated 
issues relevant to preparation for, 
response to, and recovery from other 
types of natural disasters as well as 
earthquakes. Broadening the focus of 
the advisory board to make it multi-
hazard is an option that can be 
exercised, particularly if it is the only 
approach available to concentrate 
attention on earthquake-related issues, 
but to do so may dilute its effectiveness 
in dealing with earthquake-specific 
mitigation matters. 


The Bottom Line 


A principal obstacle to effective 
earthquake risk management is lack of 
commitment by both the public and 
private sectors to make seismic safety a 
priority in allocating financial and 
other resources. Yet reasonable, long-
term, incremental investment of 
resources to avoid future earthquake 
damage and economic and social 
disruption is enormously more effective 
than paying for building repairs and 
victim assistance after an earthquake. 
Some seismic risk reduction measures 
may be costly and complex; others may 
be inexpensive and relatively simple. 
An advisory body with a broad 
perspective can help weigh the cost-
benefit of such measures, set priorities, 
and provide oversight for prudent long-
term progress. 


THE BOARD IS THE OUNCE OF 


PREVENTION THAT WILL 
PROVE ITS WORTH IN 


REDUCED RESPONSE AND 
RECOVERY COSTS. 


Moreover, earthquake risk-reduction 
measures often result in other benefits, 


such as long-term improvements in 
buildings, dams, transportation facilities, 
communications, fire safety, toxic 
materials handling, and emergency 
response capabilities. The board can be 
the catalyst that promotes an efficient, 
cost-effective ounce of preventive 
investment in seismic safety that will 
prove its worth in a general state of 
preparedness for other natural hazards as 
well as earthquake risk reduction. 


STATES WITH SEISMIC SAFETY 
ADVISORY BOARDS WILL BE 


MORE. SUCCESSFUL IN 
REDUCING EARTHQUAKE 


RISK. 


A seismic safety advisory board can 
enable both government and the private 
sector to respond to multiple needs with 
expertise that would not otherwise be 
available and make timely decisions on 
what should be done and when. 
Moreover, as a credible advocate of 
seismic safety that can help integrate the 
competing interests of multiple agencies 
and organizations, the board can 
promote needed seismic safety programs 
by building a supportive, nonpartisan 
constituency. 


Future earthquakes will occur, and 
scientists and engineers know a great 
deal about how to minimize earthquake 
losses. A board can apply this 
knowledge to ensure that in the next 
century all states and communities will 
be seismically safer places to live. 
Unless earthquake risks are reduced and 
emergency response is strengthened, 
many of this nation's cities and 
millions of its citizens will remain at 
great-and unnecessary-risk. 
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Section 3 


Putting It Together: Creating a 


This section discusses the creation of a 
seismic safety advisory board. A board 
can be constituted to advise a state, a 
coalition of states, or even a confed
eration of local governments.. It can 
also be a private-sector entity. This 
section will emphasize formulation of 
state-level boards and give a number of 
options. Because creating an ideal board 
may be impossible, the strategy should 
be to get started and then improve the 
organization as necessary. 


Creating a State-Level Board 


As the principal governing entity of a 
major population state government is 
responsible for the safety of its res
idents. Accordingly, state government is 
obligated to 
t+lo- rnnvlcTno
LaNC L1,mazuLO L 


adequate to BECAUSE CREATIN 
meet the BOARD MAY BE I
need. These 
measures typi- THE STRATEGY SH 
cally include GET STARTED A 
working with 
the local gov- IMPROVE 
ernments (the ORGANIZAT] 
entity
responsible NECESSA 


for building 
safety and 
land-use planning, as well as the 
principal governmental resource at the 
site of any disaster) to help and 
encourage their seismic safety efforts 
and to improve their performance. 


Therefore, a state-level board can 
provide a focal point for developing 
statewide policies and implementing 
needed improvements. Moreover, a 
state-level board can recommend 
seismic safety components for statewide 
comprehensive plans or policies-for 
example, industrial development, 


[G 
AIP 


Board 
hazardous material control, or 
environmental quality. This might 
include the identification of hazard 
zones and the development of criteria 
and standards that should be applied in 
such zones. Finally, a state-level seismic 
safety advisory board can provide 
analysis of a state's seismic safety 
statutes and regulations and evaluate 
their application in all cities, counties, 
and special districts. 


A state-level board can become a 
legally authorized entity of state 
government through an executive order 
issued by the governor or by legislative 
enactment. Each method of creating 
the board has benefits and drawbacks. 
It is important to involve someone with 


knowledge of state 
government and the 
legislative process. Even 


AN IDEAL good, well-meaning ideas 
OSSIBLE, must 'fit in." 
JLD BE TO An expeditious way 


to create and empower a 
NE) THEN state-level board is for 


TH E the governor to create it 


[01q AS by executive order. A
board created by 


RY -_________ executive order can 
ensure participation by 
all state agencies in the 


executive branch. On the other hand, 
there are several drawbacks to using an 
executive order. Earthquake risk 
management is a long-term endeavor. 
An effective board must be an agency 
with staying power.. Governors change, 
and a new governor can unilaterally 
rescind the order. Thus, creation by 
executive order may not provide the 
necessary continuity. Moreover, except 
during emergencies, a governor ca nnot 
mandate the participation of local 
governments or elements of the private 
sector. If the board is created by an 







executive order, the ability to promote 
earthquake-related programs at the 
local level and in the private sector may 
be hampered. 


A state-level board can also be 
created by legislative enactment that 
defines its powers and gives it a 
statutory mandate to promote a 
consistent seismic safety policy and the 
coordination of earthquake-related 
programs of agencies at all 
governmental levels and with the 
private sector. Inasmuch as such a 
board's mandate grows out of the 
legislative process of debate, com
promise, and consensus, including 
ratification by the governor, a leg
islative enactment probably assures the 
board of a degree of bipartisan support 
that may be lacking if established by 
executive order. 


An executive order may be the 
quickest way to establish a board. Some 
of the disadvantages of using an 
executive order may be mitigated if the 
order directs the board to draft and 
sponsor legislation creating a state-level 
board mirroring the one created by the. 
governor. In essence, this course seeks 
legislative ratification of the governor's 
action. 


A BOARD IS LESS LIKELY TO 


BE AT THE MERCY OF 


SHIFTING POLITICAL 
PRESSURES IF CREATED BY 
LEGISLATIVE ENACTMENT. 


Whichever method is used, the 
following components should be 
considered for inclusion in either a 
gubernatorial or legislative board: 


1. A declaration of the seismic safety 
advisory board's purpose and scope of 
responsibility. 


Typically a board is created when 
there is interest in doing something 
about earthquake risk. Because progress 
will involve activities of many different 
agencies at various levels of 
government and the private sector and 
expertise from diverse disciplines, the 


purpose statement must be broad. The 
board should be directed to develop a 
consistent policy and promote 
earthquake-related programs at all 
governmental levels and in the private 
sector. Any legislative declaration must 
recognize the comprehensiveness of 
the task. It should not be just a matter 
of retrofitting buildings, improving 
emergency response, or recovering 
from an earthquake. The board should 
be responsible for keeping the 
earthquake issue on the public agenda 
and advocate an acceptable rate of 
progress. 
The executive order or enabling 
legislation creating a board should 
acknowledge that: 
* Earthquakes can cause extensive 


property damage and endanger the 
lives of people. 


* Earthquakes can overwhelm local 
and state emergency response 
resources. 


* The knowledge and technology 
exists to make significant 
improvements in seismic safety; for 
example, retrofitting potentially 
hazardous buildings. 


v Earthquake-related problems require 
the knowledge and expertise of the 
earth sciences, earthquake engi
neering, the social and the be
havioral sciences, emergency 
management, finance, insurance, 
business, public policy, and public 
administration. 


* Many different agencies at various 
levels of government as well as 
elements of the private sector have 
substantial responsibilities in 
seismic safety, and these need to be 
discharged in a consistent and 
mutually supportive manner. 


* Earthquake risk management can 
bring about improvements in 
buildings, dams, transportation 
facilities, communications, fire 
safety, toxic materials handling, 
emergency response preparations, 
and the general level of response 
planning for earthquakes and other 
natural disasters. 


* Long-term progress in seismic safety 
requires broadly based and compre
hensive efforts, planned for, 
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coordinated, and promoted by the 
board. 


2. Specific language creating the board as 
an autonomous entity. 


The legislation or executive order 
creating the advisory board should 
determine where the board will be 
placed within the organizational 
hierarchy of state government. There 
are advantages to creating it as an 
autonomous entity rather than as part 
of an existing agency. If its functions 
are incorporated into an existing 
agency, rather than as a stand-alone 
organization, it will probably have to 
respect the host agency's agenda and 
the political agenda of the current 
governor. Moreover, the fiscal and 
political limitations imposed on the 
host agency will limit the board too. 
incorporating an advisory board into 
an existing agency may also limit its 
ability to develop independent 
perspectives and could discourage the 
participation of the private sector and 
local governments. The result may be 
institutionalized biases and 
bureaucratic processes that can insulate 
even the best organization. 


To ensure accountability as well as 
autonomy, the board can be required 
to report periodically to the governor 
and to the legislature, presenting 
findings, reviewing progress, and 
making recommendations on seismic 
safety and earthquake risk 
management. Such a requirement will 
signify legislative or gubernatorial 
recognition of the need for a 
continuing policy-making progress for 
seismic safety. It will also ensure that 
the board's agenda is reported regularly 
to the legislature or governor. Through 
this kind of merchandising, the 
executive and legislative branches may 
rely on the board for guidance in 
formulating state seismic safety policy. 


3. Procedures for appointing the board's 
members and for selecting its chair and 
vice-chair. 


Procedures should be established 
for selecting the board's chair and vice-
chair, as well as for replacing them in 
the event of vacancies. Selection of the 
chair and vice-chair could follow either 
of two options: appointment by the 
governor or election by the members. 


Procedures for the nomination and 
appointment of board members should 
be specified. The most advisable option 
is to solicit the names of prospective 
members from professional organiza
tions and agencies in appropriate fields 
of expertise. The appointing authority 
should retain the power to make the fi
nal selection. This would allow the 
flexibility needed to hand-pick board 
members after conducting interviews 
and evaluating the nominees' expertise 
and other qualifications, including 
commitment to active participation in 
the advisory board's activities. Such a 
procedure makes it less likely that a 
board will include members who fail to 
attend and participate consistently. 


Another option is for the 
appointing authority to shop around, 
making inquiries regarding individuals 
who are recognized for their expertise 
in their fields and professions. Good 
candidates could then be 'drafted,' 
allowing professional organizations to 
choose members to represent their area 
of expertise. This has the advantage of 
creating strong relationships, with the 
organizations making such selections, 
but has the disadvantage of giving the 
final say to those groups. 


It may be advisable to have 
members appointed by the chief 
elected executive and confirmed by the 
legislative branch of government. For a 
state-level board, it will be helpful to 
include a member from each house of 
the legislature. 


4. Definition of the board's general 
powers and duties. 


The executive order or legislative 
enactment creating the board should 
clearly define its powers and duties. 
Powers that may be conferred on the 
advisory board may include the 
following 


Authority to appoint committees 
from its own membership which 
may also include nonmembers at 
the board's discretion. Power to 
appoint advisory committees from 
interested public and private groups 
and appoint ex officio members 
who shall not be entitled to vote 
but are allowed to participate in 
discussions and provide advice. 
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* Authority to contract for profes * Setting goals and priorities for the
sional services and research required public and private sectors.
by the board or required for the * Requesting appropriate stateperformance of necessary work and agencies to devise criteria toservices which, in the board's 
opinion, cannot satisfactorily be 


promote earthquake safety. 


performed by its own officers and * Analyzing post-earthquake recovery 
employees or by other federal, state, issues in cooperation with the state 
or local governmental agencies. agency providing recovery services. 


* Authority to accept grants, con- * Recommending program changes 
tributions, and appropriations from for state and local agencies and the 
public agencies, private private sector to improve 
foundations, or individuals to earthquake risk management. 
ensure its continued function in * Reviewing recovery and 


reconstruction after damagingtimes of budgetary ebbs. 
* Authority to enter into agreements earthquakes and making 


to act cooperatively with private appropriate recommendations. 
* Gathering, analyzing, andnonprofit scientific, educational, or 


disseminating information.professional associations or 
foundations engaged in promoting * Recommending and sponsoring 
seismic safety, including activities training to improve the competence 
under the National Earthquake of personnel. 
Hazard Reduction Program. * Helping coordinate earthquake 


* Authority to administer oaths and safety activities of government at all 
issue subpoenas for the attendance levels. 
of witnesses, the production of * Establishing and maintaining
documents, and testimony in the working relationships with other 
conduct of any hearing, federal, state, or local boards,
investigation, or study. departments, and agencies, as well 


S. Establishment of and statement of as private, nonprofit, and volunteer 
objectives for the state's earthquake organizations. 
risk management program. * Providing information to other 


The executive order or legislative agencies from the National 
enactment creating a board should Earthquake Hazard Reduction 
clearly state its principal purpose: Program and principal state 
developing and promoting a agencies involved in earthquake risk 
comprehensive and consistent management. 
earthquake risk management program. * Encouraging research that will 
The program should set priorities and contribute to improved seismic 
schedules, recommend funding sources safety and risk management. 
and amounts, as well as other resources * Encouraging the translation,
needed to reduce earthquake dissemination, and use of research
vulnerabilities statewide significantly findings and other knowledge.
by one or more long-term target dates. 7. Promotion of an earthquake riskThe board should be authorized to 
explore and report what needs to be 


management program. 


done, who needs to do it, what the The executive order or legislation 
probable costs will be, and what degree creating a board should empower it to 
of priority should be accorded the prin- promote an earthquake risk manage
cipal remedial measures. (See Section 8 ment program prepared in 
for a discussion of strategic planning.) consultation with the appropriate state 


and local agencies, the private .sector,6. Definition of the board's risk- and the legislature. This will requiremanagement responsibilities. authorization for the board to: 
The executive order or legislation * Review proposed legislation related


creating a board should define the to earthquake safety, advise the
board's responsibility for any or all of governor and legislature concerning
the following: 
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the proposals, and recommend 
needed legislation. 


* Recommend the addition, deletion, 
or modification of state agency 
standards to help reduce risk-and 
promote mitigation. 


* Conduct hearings, investigations, 
inquiries, or studies to investigate 
seismic safety problems and issues 
as well as the effects of seismic 
events. 


* Review the state's budget and 
review grant proposals for 
earthquake-related activities and 
advise the governor and legislature 
on them. 


8. Authorization to consult with other 
agencies and organizations. 


The executive order or legislation 
creating the advisory board should 
authorize it to consult with appropriate 
federal, state, and local agencies, the 
private sector, volunteer groups, and 
the legislature. It may be advisable to 
authorize the board to hold joint 
hearings with other groups and 
conduct other activities as necessary 
for the development and maintenance 
of such a program. 


9. Authorization to employ an executive 
director and employees. 


The board will need the authority 
to appoint an executive director or 
program manager, who will be 
responsible for managing day-to-day 
affairs, subject to the direction of the 
board and in compliance with its 
policies. Depending on the scope of 
the board's activities and financial 
resources, it may also be advisable to 
empower the executive director to 
recruit and employ other staff 
members to carry out the board's 
functions. 


Experience with existing statewide 
and local boards has demonstrated that 
the most effective boards are typically 
established and operating before they 
select an executive director or hire 
staff. In those instances where an 


executive director was named and a 
staff was established before the board is 
formed, it was not uncommon for staff 
to set the policy and goals. Not only 
does this compromise the concept 
underlying creation of the board, in 
some instances it also leads to a lack of 
involvement with staff, a failure of 
staff to use the expertise available from 
board members, and a staff agenda that 
is inconsistent with that of the board. 


10. Authorization for per diem and 
compensation for expenses. 


Fiscal stress may very well make it 
necessary for the members of the 
advisory board to serve without 
compensation. On the other hand, 
members will typically devote large 
amounts of otherwise uncompensated 
time to the advisory board's pursuit of 
seismic safety and hazard mitigation. 
Equity may thus dictate that, at the 
very least, they be paid the state's 
standard per diem for each day's 
attendance at a meeting of the board, 
plus necessary travel expenses as 
determined by the state's fiscal control 
agency. Paying a small stipend for 
attending meetings is a useful gesture 
that recognizes a member's 
contribution to the board. 


11. Authorization to establish a program 
for responding to earthquake 
predictions and other forecasts. 


The advisory board also may wish 
to initiate a comprehensive program to 
prepare the state for responding to 
earthquake predictions or forecasts. 
The program could be implemented 
with the assistance and participation of 
other state, federal, and local agencies. 


The foregoing components 
suggested for an executive order or 
legislative enactment creating a board 
may not necessarily be appropriate for 
all states and can be tailored to meet a 
state's needs. A model executive order 
and a model legislative act for creation 
of a state-level board are contained in 
appendixes A and B, respectively. 
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Creating a Single-State Board 
1. Evaluate the state's earthquake risk and risk management needs. 
2. Identify representatives of appropriate state and local government and 


professions to plan the creation of a seismic safety advisory board. 
3. Identify funding sources. 
4. Decide the following: 


a. Executive order vs. legislation to create a board. 
b. Which professions and areas of expertise should be represented on the 


board. 
c. How should members be nominated and selected? 
d. How many members should the board have? 


e. Which members, if any, should be authorized to designate alternates. 
f. Which of the suggested components should be incorporated into the 


vehicle creating the board. 


S. Draft the executive order or legislation creating the board. 


6. Issue executive order/enact legislation creating the board. 
7. Select board members. 
8. Convene first meeting and commence formulation of the state's 


earthquake risk management agenda. 


state areas subject to widespread 
Multi-State Board damage from a single earthquake or 


where individual states lack theAreas of the United States encom- weeidvda ttslc h 
passing millions of square miles and resources to establish an advisory


board. A multi-state coalition can alsoseveral states may be subject to work with existing state or local 
earthquake damage from a single major advisory boards to integrate earthquake 
seismic event. The historic record ris bardset prograt ath 
demonstrates this vulnerability. A risk management programs at the 
single seismic safety advisory board set regional level. A multi-state board canupsasian coalition o yarts hi of te provide a credible voice on earthquake-
up as a coalition or partnership of the related issues, improve communication 
states in such an area can offer more among member states, and promote 
resources than several single-state consistent polices and programs. The 
boards. A coalition may also provide a board could formulate earthquake risk 
coordinating body for a group of single- management programs and emergency 
state boards. A multi-state entity would response measures, review earthquake 
be able to develop plans and advise on recovery plans of the member states, 
risk reduction programs, emergency and facilitate mutual aid between 
response measures (including member states. A multi-state board 
facilitating mutual aid among states), should not become embroiled in state-
and earthquake recovery plans of itsle lpoics risu . 
member states. It can be a central level politics or issues. 
repository of information and 
equipment in the multi-state area. SAthorizaslation and Congressional 


A board set up as a coalition of 
states may be preferable to a number of Creating a seismic safety advisory board 
state-level boards, particularly in multi- as a multi-state coalition is more 
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complicated than establishing a single-
state advisory board. Each participating 
state must pass legislation authorizing 
its govermment to join the coalition 
and participate in its activities. The 
legislation must be reasonably 
consistent state-to-state, and each state 
should be able to participate in the 
endeavor as an equal partner. 


Moreover, if the coalition is viewed 
as an agreement or "compact" between 
the participating states, each state must 
petition the United States Congress for 
permission to create the coalition, as 
required by Article I, §10, clause 3, of 
the Constitution. Once Congress 
approves the interstate- compact that 
creates the board, the legislatures in the 
participating states, must ratify it. (See 
Appendix C for an example of an 
interstate compact.) 


Articles of Incorporation 


A multi-state board can be a loosely 
structured association or partnership or 
can be organized as a corporation. 
Examples of corporations are the 
Central United States Earthquake 
Consortium and the New England 
States Earthquake Consortium. A 
corporation is a distinct legal entity 
that limits the participating states' 
liability for the board's debts and 
actions. Another important factor 
favoring incorporation is the continuity 
of corporate status. Risk management is 
a long-term endeavor, and the need for 
emergency planning and public 
information never ends. An incor
porated board provides such continuity 
because it exists perpetually, until 
dissolved in conformance with the 
statutes under which it is incorporated. 


Another significant factor favoring 
incorporation of an interstate board is 
the degree of autonomy incorporation 
affords. Control of an incorporated 
board is centralized in its board of 
directors. The directors' autonomy in 
managing the board can provide a 
uniform policy structure and a means 
for developing and promoting the 
earthquake-related programs of all 
participating states. There would be, of 
course, statutory procedures for 
selecting and removing directors. i(See 
Appendix D for an example of articles 
of incorporation; note, however, that 
laws controllingincorporationvarygreatly 
from state to state.) 


If a coalition of states sets up a 
board, the articles of incorporation will 
set forth the purposes for which it is 
formed and the powers granted. In 
most instances the articles of 
incorporation will also specify the 
number of directors authorized to serve 
on the corporation's board. Some states, 
however, allow the articles to establish 
a flexible board, the number of 
directors being set by the corporation's 
bylaws. Bylaws set forth the ground 
rules for the day-to-day management of 
the entity, typically including the 
duties and authority of corporate 
officers, formalities for directors' 
meetings, and the mechanics of voting.. 
Although a coalition is free to tailor its 
board to meet its own needs, the 
following components-along with 
those mentioned already for state-level 
board-should be considered for 
inclusion into the bylaws. of multi-state 
advisory boards. (See Appendix E for an 
example of bylaws.) 
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Creating a Multi-State Board

1. Draft a preamble with a declaration of the coalition's purpose and scope


of responsibility. 
2. Decide on the qualifications for membership on the board. 
3. Decide on the place of business and, where appropriate, state of 


incorporation. 


4. Decide on voting eligibility and procedures. 
5. Decide on the composition of, powers of, and selection procedures for the 


board's directors and executive leadership. 
6. Decide the powers to confer on the advisory board, such as the following: 


a. Authority to contract for or employ professional services and 
research. 


b. Authority to enter into agreements with private nonprofit scientific, 
educational, or professional associations or foundations. 


c. Authority to accept grants, contributions, and appropriations
from public agencies, private foundations, or individuals. 


d. Authority to appoint committees from its membership and from 
outside. 


e. Authority to appoint ex officio members. 
f. Procedures for convening and conducting meetings. 
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_Ceating an interstate Board 
1. Evaluate the regional earthquake risk as well as the risk management, 


recovery, and emergency planning needs. 


2. Identify representatives of appropriate state and local government and 
professions to plan the creation of the board. 


3. Identify funding sources. 


4. Decide the following: 


a. Whether to incorporate the coalition of member states or to set it up 
as a loosely structured association or partnership. 


b. Which professions and areas of expertise should be on the board? 


c. Which components will be incorporated into the vehicle creating a 
board. 


5. Each state must pass legislation authorizing its government to join the 
coalition and participate in its activities. 


6. Each state must submit -a petition to the United States Congress asking 
permission to create the coalition by interstate compact. 


7. Each state's legislature must ratify the compact. 


8. Select board members. 


9. Convene first meeting and formulate an earthquake risk management 
agenda. 


Such multi-jurisdictional, intrastate 
boards can provide important directionConfederation of Local 


Governments for the planning and development for 
local and regional organizations and 


A seismic safety advisory board can be help advance the cause of seismic 
set up as a confederation of local safety. A board may be well suited for 
governments. As previously noted, local outreach to local private-sector 
governments have significant organizations, schools, and local 
earthquake responsibilities. Moreover, governments, including special purpose 
the earthquake-related issues for local districts. Moreover, such a board can be 
government may require a more hands- a useful adjunct to either a state or 
on approach differing from those of multi-state coalition board. 
other levels of government. Local 


Typically, an advisory board set up
agencies must be heavily involved in as a confederation of local governments
preventive actions related to buildings will become a legally authorized entity
and land-use planning as well as 
immediate on-the-scene response to by state legislation. Like a state board, 


enabling legislation provides it with a
earthquakes. This fact, coupled with legislative mandate that defines its
America's strong local home-rule powers and duties. Although an ad hoc
tradition, suggests that multi- committee or association of local
jurisdictional, intrastate advisory boards governmental officials is the quickest 
can provide important direction in the way to establish a board that represents
planning of local governments and a confederation of local governments or
local business organizations. functions as an advisory board to a 


Single- or limited-purpose regional state-level agency, creation by
organizations are increasingly legislation may have the same 
important in many metropolitan areas. overriding advantages noted earlier 


15








with regard to state boards. In meeting with the print and broadcast news 
common seismic safety needs, local media. 
governments may find it advisable to o Establish an information resource 


center with appropriate earthquake-include at least some of the following 
components in the legislation or the related educational materials. 


bylaws: * Establish of an overview body to assess 
the impact of damaging earthquakes,


* Prepare model plans, draft legislation, recommend appropriate actions, and 
and model policies on land use, monitor progress.
zoning, building codes, 
redevelopment, and new community * Develop local mutual assistance 


development. agreements. 


* Develop local outreach programs for * Develop plans and procedures to 
reestablish governmental services andprivate-sector organizations, schools, business services after earthquakes.other local governments, and special 


purpose districts, including public * Coordinate activities with risk 
information and cooperative programs management, emergency service 


providers, and local governments. 


Creating a Local Government Board 
1. Evaluate local earthquake risk and risk management needs. 


2. Identify representatives of local government, the professions, higher 
education, the business and legal communities, and volunteer 
organizations to formulate a plan for initiating the board. 


3. Identify funding sources. 


4. Decide the following: 


a. Should the board be incorporated? 


b. Which professions and areas of expertise should be on the board? 


c. What scope and powers should the board be given? 


5. Each participating local government must draft and enact an ordinance 
authorizing membership in the consortium. 


6. If appropriate, draft and enact state-level legislation authorizing the local 
governments to join and participate in the board's activities. 


7 Provide for the selection of board members. 


8. Provide for the board's first meeting and initiate work on a earthquake 
risk management agenda. 


Telecommunications, transportation, 
Creating a Private-Sector Board financial, and insurance businesses 


typically have state-of-the-art expertise
Private-sector organizations can also in communications and data 
create a broad-based board to address transmission that are relevant to 
common concerns. The private sector mitigating earthquake-related damage
has many of the resources needed for a to lifeline services. A private-sector
viable board: in-house property and advisory board can use the pool of 
asset managers, risk managers and multi-disciplinary expertise to address
safety departments, structural and civil common concerns or risks just as easily
engineers, geologists, and individuals as a public-sector board. In areas where
familiar with land-use and environ- the private sector lacks expertise, a
mental regulation. private-sector board can invite 
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academicians, earth scientists, or civil 
servants to volunteer their services. 


Even if governments do not 
establish a board, there are valid 
reasons for private-sector institutions to 
take the initiative in creating one. In a 
technologically complex and regionally 
interdependent economy like that of 
the United States, a damaging 
earthquake can cause a widespread 
disruption of commerce and crucial 
business support systems, including 
public utilities and transportation. 
Businesses in an earthquake-damaged 
area may be unable to manufacture 
vital components for goods assembled 
and sold in other regions of the 
country. Trading relationships may be 
severed and the financial markets 
affected. The insurance industry may 
need to liquidate assets to pay claims. 


A private-sector board would be able 
to recommend seismic safety goals, 
practices, and policies-not only within 
the business community, but for 
governmental consideration as well. 


Moreover, a properly constituted 
private-sector board would be able to 
monitor program implementation and 
evaluate effectiveness, while avoiding 
anti-trust-related allegations of 
collusion price fixing, or anti-
competitiveness. 


Creating a private-sector board need 
not be complicated. Although the 
board could be a loosely structured 
association or ad hoc committee of 
concerned business people, it is usually 
preferable to organize it as a nonprofit 
corporation. (See the discussion of the 
incorporation of interstate coalitions 
for details.) Earthquake risk 
management is a long-term endeavor; 
the need for emergency planning and 
public information never ends. An 
incorporated board may provide the 
requisite continuity. Incorporation also 
confers a degree of autonomy, helping 
the board prepare a credible 
earthquake-related program for all or 
most participating businesses. 


Creating a Private-Sector Board 
1. Evaluate the private sector's regional earthquake risk and risk 


management needs. 


2. Identify representatives of businesses to formulate a plan for creation of a 
board. 


3. Decide the following: 


a. Should the board be incorporated? 


b. Which business and professions should be on the board? 


c. What should be the scope and powers of the board? 


4. Provide for selecting board members. 
S. Find a sponsor willing to provide physical facilities for the board. 
6. Provide for the board's first meeting and initiate work on an earthquake 


risk management agenda. 
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Section 4 


Selecting Advisory Board Members 
The methods and care used in selecting 
members are critical in shaping the na
ture and ensuring the success of the 
board. Every member should have a 
"can-do' attitude. The first step is 
deciding which professions and fields of 
expertise need to be included. 
Earthquake concerns cut across tradi
tional disciplinary boundaries. A broad 
perspective on seismic safety is essential 
to help a seismic safety advisory board 
achieve a well-balanced program. The 
board might include representatives of 
earthquake-related governmental agen
cies and private-sector organizations, as 
well as experts in such fields as architec
ture, planning, fire protection, 
medicine, law, public utilities, insur
ance, finance, electrical engineering, 
mechanical engineering, structural 
engineering, geotechnical engineering, 
geology, seismology, education, 
emergency services, public policy, the 
media, contracting, and land 
development. 


Although an advisory board will not 
necessarily need representatives from 
each of these areas, the membership 
should be multi-disciplinary and well 
balanced (perhaps including a member 
representing the public at large) so that 
no one group or discipline dominates. 
Seismic safety policies should be formu
lated in consultation with the private 
sector. Including private representatives 
of the commercial and manufacturing 
sectors along with nonprofit scientific, 
educational, professional associations or 
foundations engaged in promoting seis
mic safety-and even the public at 
large-will prevent the development of 
organizational biases and procedures 
that may tend to insulate even the best 
organization from perceptive and inno
vative practices. Integration of the pub
lic and private sectors promotes the 
consistency in policy that is a must if a 
seismic safety advisory board is to 


benefit its constituency and ensure 
accountability. 


Selecting the Members 
Methods of selecting individuals to 
serve on the board can be critical in the 
board's success. Prospective members 
should be leaders in their fields, whose 
intellectual integrity is recognized by 
their peers and the organizations 
representing their professions. Equally 
important, nominees should be 
knowledgeable about earthquake risks 
and willing to devote substantial 
amounts of uncompensated time to the 
board's pursuit of seismic safety and 
hazard mitigation. Each member should 
be a "spark plug" who can create a 
sense of excitement and an abiding 
desire in his or her contemporaries to 
be a part of an organization that is, 
accomplishing something. 


Nominees must want to be on the 
board. At the very outset, they should 
be advised that board membership is a 
job, not an honor. Nominees should ac
cept appointment to a seismic safety 
advisory board with the understanding 
that the position carries significant 
public service responsibilities. Members 
not only serve on the board itself but as 
ambassadors to their constituencies and 
other audiences, interpreting the mis
sion of the board, defending it when it 
is under pressure, and representing it 
within their professional organizations 
and communities. They also must be 
sponsors of the board, assigning a high 
priority of their personal time and 
effort to the advisory board. In 
recruiting members, it is not unrealistic 
to ask them to accord as high a priority 
to the work of the board as they do to 
their efforts in their -ownprofessions. In 
addition to a commitment to the work 
of managing earthquake risks, they 
must also be able to work effectively in 







achieving a consensus with colleagues 
from other backgrounds. 


The relationship between the legis
lature and the board may be enhanced 
by requiring that the board's members 
be confirmed by the legislature and 
providing that the board's membership 
include one member from each house 
of the legislature. The legislators or 
their staffers (sitting as alternates) can 
provide the board access to the legisla-
ture's leadership and may facilitate the 
successful translation of seismic safety 
advice into public policy. 


It may be advisable to have 
members appointed by the chief elected 
executive and confirmed by the legisla
tive branch of government. If the board 
is established as a state-level body, it 
will be helpful to include a member 
from each house of the legislature. 


How Many? 
Although Arkansas' 47-member seismic 
safety advisory board has proven to be 
quite effective, experience by other 
existing boards suggests that the 
number of board members is best kept 
to a manageable level-between nine 
and 19 members-if it is to be effective. 
The board should be just large enough 
to ensure participation by all elements 
of the private and public sectors with 
an interest in earthquake risk 
management, yet it should it not be so 
small as to be viewed as elitist or a 
special-interest clique. A semblance of 
parity should be maintained between 
the socioeconomic interests and the 
geotechnical and engineering interests 
represented on the advisory board. 
Inviting representatives of 
organizations and disciplines not 
represented on the board to serve on 
committees is a good way to involve 
these persons. 


The use of alternate members 
(except for legislators) should be lim
ited, if not prohibited. The use of alter
nates creates an impediment to the de
velopment of the working relationships 


necessary for the board to develop a 
true consensus on issues and policies. 
Moreover, using alternates will deprive 
the board of preeminent expertise, the 
continuity and commitment its concept 
is based on and its effectiveness de
pends on. Effective advisory boards typ
ically prohibit the designation of alter
nates by members. It should be clear 
that board members are personally re
sponsible to the board for their perfor
mance. 


Term of Office 
The viability of a board and a seismic 
hazard mitigation program requires a 
broad consensus. The term of office for 
members of the board should be long 
enough to provide for continuity in the 
board's policies. Four years is probably a 
good starting point, with reappoint
ment possible. Initially, it may be ad
visable to appoint one-half of the 
members to terms that expire two years 
after appointment and the remaining 
members, including the chair, to terms 
that expire four years after appoint
ment. Such overlapping terms of office 
tend to promote continuity since the 
entire board would never change at one 
time. Any unexpected vacancies could 
be immediately filled by the appointing 
power for the unexpired part of the 
term. 


To prevent stagnation and forestall 
the growth of institutionalized views 
and procedures that can isolate even 
the best organization, the board may 
find it advisable to limit the terms of 
board members. An alternative to term 
limits may be for the appointing 
authority to evaluate a board member's 
performance when his or her term is 
completed. If a board member has 
performed effectively in terms of 
attendance, professional expertise, 
participation, and stewardship, then 
that member could be invited to serve 
further. In any event, the board's 
leaders must deal with poor 
performance. 
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Section 5 


Operations: Getting to Work 
Once the seismic safety advisory board 
is established, it will hold meetings and 
hearings to act on seismic safety issues 
and problems. It will also set up 
committees and subcommittees to 
address topics that cannot or should 
not be handled by the full group. This 
section contains advice on holding 
meetings and hearings as well as 
creating and managing committees and 
subcommittees. 


Planning Meetings 
Meetings are important events that 
need to be properly planned and 
staged. Regular meetings will be the 
board's primary means for members to 
communicate with each other, gather 
information, and work with others in 
the public and private sectors. Such 
meetings will be the principal way of 
integrating both lay and expert 
perspectives on seismic safety issues. 
Meetings can also be a device for 
promoting communication between 
state and local governments, 
professional design and geotechnical 
organizations, and the private sector. 
These meetings also will be a primary 
means for exchanging information 
with the news media by providing a 
platform for individuals who are 
interested in and knowledgeable about 
seismic safety to promote, discuss, and 
analyze seismic safety programs and 
policies. The board can publicize. 
meritorious seismic safety activities as 
well as inadequate ones. 


The board should meet a minimum 
number of times each year. Nine meet
ings is the recommended minimum. 
Otherwise, it will be difficult to foster 
communication among earthquake-re-
lated disciplines, establish priorities, 
and ensure reasonable progress in 
board activities. The board should con
duct business in a public forum with a 


meeting structure that fosters a variety
of viewpoints and allows public com
ment. Agendas should be arranged so 
that presentations do not squeeze out 
discussion. Good meetings do not just
happen. A concentrated effort is 
needed to plan and run meaningful 
and successful meetings.. Good meet
ings will attract and motivate good 
board members. 


Conducting Meetings 
Public participation allows members, of 
the public to listen to the deliberations 
of the board and provides an 
opportunity for public comment. 
Periodic meetings can provide a public 
forum to reward deserving individuals 
and seismic safety activities, expose 
earthquake-related problems, and 
pressure responsible agencies and 
entities to take necessary action. 
Meetings also allow board members to 
interact with their constituency-the 
public. 


To ensure the right of all interested 
parties to be heard, however, the board 
should be able to limit the time al
lowed for testimony on an issue or by 
an individual speaker. Despite the 
merits of public participation, the 
board should retain the right to ex
clude nonmembers who disrupt the 
normal progress of the meeting. 
Persons attending public meetings of a 
seismic safety advisory board should be 
permitted to record the proceedings on 
a video or audio recorder if done unob
trusively. The board also should be able 
to stop or prohibit such a recording if it 
disrupts proceedings. 


Advertising forthcoming meetings 
and encouraging interested parties to 
attend is a good way to reach the me
dia and expand the board's con
stituency. In addition, legislation in 
many states and local jurisdictions re







quires that the balance between public 
access and the protection of sensitive 
information be struck in favor of public 
access. It is recommended that all as
pects of the decision-making process-
all discussion, debate, and information 
gathering-be conducted in public, 
open to scrutiny. Unscheduled or 
"informal" meetings in which a quo
rum of members "drop-in" should be 
avoided. Such meetings restrict the 
public's ability to observe the delibera
tive process and contribute to, or mon
itor, the board's decision-making pro
cess. 


A "meeting" should be considered 
to be any gathering of a quorum of the 
board, no matter how informal, if the 
board's business is discussed. However, 
this should not be construed to mean 
that board members should refrain 
from attending general conferences on 
issues directly or collaterally related to 
seismic safety. Such conferences, even 
if attended by a quorum of members, 
would not constitute a meeting so long 
as the members do not convene and 
discuss matters that are or may be be
fore the board. When establishing 
meeting policies, consult the applicable 
open-meeting laws. 


The minutes of a board's meetings 
are valuable for informing interested 
parties as well as keeping a record of 
the proceedings. Widespread dissemi
nation of minutes can serve to inform a 
broad constituency and encourage co
ordination. The minutes should be re
viewed by the board and approved at 
the next meeting. The minutes should 
be kept on file and remain accessible as 
public record, as should any recordings. 


Publishing the Agenda 
To encourage public access and 
participation, the public must be given 
adequate notice of the time and place 
of the meetings as well as the topics to 
be discussed. This requires timely 
dissemination of an agenda containing 
a description of each item to be 
discussed and the time each item is 


scheduled to be heard. Every agenda 
for a regular meeting should include 
adequate time for the public to address 
the advisory board. Even if the state's 
open meeting laws do not specify a 
minimum number of days' notice for 
meetings, set a minimum of ten days' 
notice for any board meeting or 
hearing. 


Planning a meeting agenda is an 
important exercise. Include the entire 
board when discussing possible topics, 
witnesses, and meeting formats. Above 
all, the agenda must call for action to 
be taken at each meeting. Taking 
reasoned, informed action-doing 
something-at every meeting is the key 
to an advisory board's effectiveness and 
board members' participation. Board 
decisions should never become mere 
"rubber stamping" of its staff's work or 
the work of a committee. 


Closed Sessions 
Although the public should be able to 
observe the board's entire deliberative 
process, the need for candor, discus
sion, and information gathering will 
occasionally justify closed sessions. 
Closed sessions are typically justified 
for the following reasons: 
* Personnel matters that may cause 


undue publicity or embarrassment to 
public employees. Candid discussion 
of personnel matters may require 
closed meetings. 


* Pending litigation and matters that are 
within the attorney-client privilege. 


* Labor negotiations. 
* National and public security matters. 


The meeting agenda should 
indicate a closed session and give the 
reason for it. An accurate record of the 
proceedings at a closed session is a 
must, including confidential 
discussions and debates. The record 
should be kept confidential and made 
accessible only to the board itself or a 
court in connection with litigation. It 
should not be considered a public 
record. However, decisions (even roll
call votes) should be made public. 
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Hearings and Investigations 
It is critical that seismic safety advisory 
boards conduct hearings to identify, 
investigate, study, or evaluate earth-
quake-related issues or problems and 
showcase noteworthy actions or events 
furthering seismic safety. Such hearings 
can provide for communicating among 
state and local governments, profes
sional design and earth sciences orga
nizations, and the private sector. That 
knowledge and increased public aware
ness can lead to expedited seismic risk 
management. Public hearings also af
ford an opportunity for both public-
and private-sector organizations to pre
sent testimony on seismic safety issues, 
providing the focus necessary to pull 


and expedite remedial action. The 
evaluation process would typically in
clude submission of reports by those 
involved, public hearings, and prepa
ration of a report by the board for 
submission to the governor, the legisla
ture, or both. Such a report would typi
cally include a number of recommen
dations for certain agencies the legisla
ture and governor to follow to achieve 
an adequate degree of seismic safety. 


Committees 


The board should be empowered to 
appoint committees from its 
membership and from interested public 
and private groups. Such advisory 
committees can provide it with a broad 
base of representation and fresh ideas. 


State and local 
representatives of 
disciplines such as 


OULD NOT science and 
E MULTI- engineering,


emergency response, 
'ATURE OF and governmental 
SO LATIN G administration,drawn from both the 


things together 
and arrive at 
consensus. 


When a 
public agency is 
the subject of 
board hearings, 
the focus 
should be to 
assist it in 
addressing its 
seismic safety 
concerns, not 


COMMITTEES SH 
FRAGMENT' rH 


DISCIPLINAR3 N 
THE BOARD B Y I 


ANY ONE SUBJ1EC'r OR ISSUE. 


embarrassing it. The hearing process 
should include the submission of 
concise reports, public comments at 
the hearing, board discussion, and 
preparation of a report on the findings. 
Such a report should not only evaluate 
the agency's seismic safety performance 
but also include the board's 
recommendations for improvement or 
compliance. 


It is also important that a board be 
empowered to investigate any earth
quake or any issue affecting seismic 
safety. As an example, a state-level 
board might be directed to determine 
what policy changes should be imple
mented by governmental agencies 
how seismic safety programs have 
worked or not worked, and recommend 
legislation to ameliorate weaknesses 


public and the 
private sectors can 
integrate their fields 
of expertise into a 


comprehensive seismic risk 
management program. 


A chair who is willing and able to 
give strong leadership is essential to a 
committee's effectiveness and punctu
ality in meeting deadlines. Choice of 
the chair is thus an important decision, 
along with selection of other members 
who can be counted on to contribute 
to deliberations. 


Initially, much of a board's work 
may be performed by committee mem
bers with interests in specific topics or 
concerns. Because of their expertise, 
members will almost certainly be busy 
with other professional commitments; 
therefore, it is imperative to use their 
time and expertise efficiently. However, 
if a board's responsibilities expand, it 
may become apparent that committee 
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members cannot be asked to give spe- on the earthquakes and related 
cific issues or programs the time and ef- geological hazards. 
fort that may be required. In such a * Structural Vulnerability Committee-The 
case, adequate staff may have to be committee can review the existing 
added to the board. (See Section 6 for building and infrastructure codes and 
information on staffing.) enforcement and recommend 


improvements.
At the outset, the board may find it * Emergency PlanningCommittee-Thisadvisable to form ad hoc committees to committee would recommend and 


address issues that the board deter- review plans to marshal human,
mines must be accorded the highest physical, and economic resources to 
priority. These committees can write minimize losses after an earthquake
publications on key seismic risk reduc- and facilitate restoration of the normal 
tion topics. By focusing on narrow top- life of the board's region. The 
ics or issues, committee members can committee' would recommend pre-
efficiently translate their knowledge earthquake measures to help minimize 
and expertise into usable information human and material losses attending 
and effective government policy. This an earthquake. 
advice can be capsulated into policy * Post-EarthquakeRecovery Committee-


reports and, if appropriate, draft legis- This committee would be responsible
for recommending contingencylation. Committees' activities should measures to guide the long-term worknot fragment the board by isolating of recovery, reconstruction, relocation, 


any one subject or issue; the integra- and redevelopment. Such plans should
tion of earthquake-related disciplines include variable courses of action 
and issues must be preserved. based on the earthquake's location, 
Committees' products can be subjected duration, intensity, the soil 
to public hearings to gather perspec- conditions, and resulting damage. 
tives and to give them greater visibility * Land-UsePlanningCommittee-This 
and media coverage. committee would describe the limits 


An alternative is for the board to es- that should be placed on the use of 
land subject to seismic hazards so thattablish standing committees to coordi- it is designated appropriately in statenate the technical expertise available to and local land-use plans.


the advisory board and translate their * Local Government Committee-This
advice into policy recommendations. committee would study the needs of
These are some of the more obvious local government to determine how 
standing committees, their makeup, the plans formulated by other com
and their responsibilities: mittees to reduce risk may be best put 
Executive Committee-Board operations into effect. It would recommend 


require that decisions be made in changes to policies and practices to 
between board meetings. They also help local government exercise the 
raise a host of administrative matters authority to manage earthquake risks 
which, although they do not merit the effectively. It would also recommend 
time of the full board, should be new governmental institutions as 
considered by more that the chair or necessary. 
staff director. Creating an executive * EarthquakeAwareness Committee-This 
committee to assist the board's chair, committee would devise and promote
executive director, or program programs that will keep the issue of 
manager in formulating policy and earthquake safety and hazard reduc
procedures for the day-to-day tion in the public eye. 
management of the advisory board * EarthquakePrediction Committee-This 
and its staff is recommended. committee would devise and promote 


* Seismic Hazards Committee-This programs that will focus on the issue 
committee can review available of earthquake warnings, advisories, 
scientific and engineering knowledge and alert levels. 
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Typically, much of the seismic safety 
advisory board's initial work will be 
performed by board and committee 
members, drawing on their experience 
and expertise and providing their own 
support. As the board's responsibilities 
expand, however, members will 
probably no longer be able to provide 
the time and effort that may be 
required. The efficiency of a board 
made up of high-level, successful 
people requires support. Adequate staff 
support may have to be added. 


The board will require both 
administrative and technical support. 
Beyond the obvious need to make 
meeting arrangements, do 
correspondence, reports, keep financial 
records, and so on, the board's 
planning effort should determine 
which avenues of expertise are needed 
and which staff positions are required. 
This section will provide suggestions 
about staffing a seismic safety advisory 
board and using personnel effectively. 
Appendix F contains model duty 
statements for the positions described. 


Staff and Director 
Staff work can be done by employees 
from supportive state or federal 
agencies, by college-level interns, or 
volunteers. If funds are available, 
contractors may be a good way to 
provide staff and retain flexibility. 


A board will probably need to hire a 
director to plan, direct, and organize 
administrative matters related to the 
board's functions and responsibilities. 
These responsibilities would include 
hiring and supervising other staff and 
managing the board's office. The 
director would prepare grant proposals, 
and administer the budget. 


The director can also assist the 
board in searching for qualified 
personnel to serve on committees and 


Section 6 


Staffing the Board

for ex officio members. The director 
would be a primary contact with the 
public, media, governme ntal officials., 
and other entities. The director also 
will need to maintain contact with 
decision makers in the public and 
private sectors. The director will 
oversee the preparation and publi
cation of reports and dissemination of 
information pertaining to the board's 
work. 


Probably most important, the 
director must be able to coordinate the 
day-to-day activities with those of 
other agencies with the intent of 
providing the leadership and 
coordination of public and private 
efforts necessary to attain highler levels 
of seismic risk management. These 
responsibilities will include meeting 
with and advising directors and 
officials of other state agencies as well 
as maintaining working relationships 
with other public or private 
organizations to further an effective 
seismic safety program. 


Technical and Professional Staff 
The mix of personnel needed on staff 
will depend on a board's strategic and 
risk management plans, the issues and 
tasks given highest priority, and the 
groups and entities that will be 
involved. The board does not need a 
large bureaucracy to function 
effectively. Some professional staff will, 
however, probably be essential. The 
need for staff positions must be 
documented and ustified in terms of 
the work to be performed to maintain 
financial support. 


The board's staff will gather 
information, support the work of 
committees, help draft reports, and 
assist in disseminating ideas. This may 
mean taking technical data from 
scientists and engineers and translating 







it into easily understood and usable 
policy information. Therefore, staff 
members not only need to be 
conversant with specialized disciplines, 
but must also be generalists who can 
bridge between the technical 
community and policy makers. They 
will need strong writing and speaking 
skills and credibility among their peers. 
Preferably, staff members will have 
developed networks within their 
professions. 


Because of the multi-disciplinary 
nature of a board's work, it will require 
the assistance of skilled professionals in 
a number of areas. If the board's fiscal 
and organizational means are limited, 
it may be necessary to rely on the 
technical and professional resources of 
other public-sector agencies or those 
donated by the private sector. This may
require full-time staffers to perform 
more than one of these functions or 
outside professionals to perform such 
work. 


Particularly at the outset, staff 
members may need to be generalists 
who can deal with the myriad issues 
associated with the board's start-up.
However, the board may require 
assistance of the following professional 
and technical personnel: 
0 Legal counsel 
0 Engineering geologist 


Structural engineer
0 


Architect
0 


Legislative specialist0 


Emergency response specialist 


0 Recovery specialist 
Public information officer 


0 
Research writer and editor 


0 
Land-use planner


0 
Budget/financial analyst


0 
Grant writer 


Support Staff 
The board will need support staff to 
provide secretarial support for the 
board and the staff. Tasks include 
arranging meetings, responding to 
routine inquiries, handling 
correspondence, completing travel 
claims, making travel arrangements, 
and dealing with other fiscal and 
administrative matters. 


The support staff would also be 
responsible for screening calls and 
visitors, keeping appointment 
schedules, and referring calls to 
appropriate staff members or advisory 
panel members. The support staff may
include, if the staff is large enough, an 
office manager responsible for 
supervising the support staff. 


Another support staff duty is taking 
and transcribing the minutes of 
meetings and hearings as well as 
assisting with arrangements for loca
tions, organizing and assembling 
meeting materials including agendas, 
minutes, reports, and background 
information for mailing. The support 
staff would typically make quorum 
checks and report advisory board 
members' attendance at meetings. 
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Section 7 


Footing the Bill: Funding a Board 
Who should foot the bill, and how 
should it be paid? Should the public in 
general assume major responsibility
through federal, state, and local 
governments. Should the owners of 
properties benefiting from seismic 
safety programs contribute? Should the 
costs be met in other ways? These are 
legitimate questions that need to be 
dealt with. 


Initially, the seismic safety advisory
board should secure funding for its 
establishment and operating expenses 
and thereafter acquire funding for its 
earthquake risk management activities. 
Because public funds always seem to be 
in short supply, seismic safety should 
be recognized as a public priority so 
that sufficient funds, can be allocated 
and standby devices employed to help
raise additional money as needed. 
Equity would suggest that costs 
generally be prorated among those 
benefiting. Sometimes the public as a 
whole should pay the bill, sometimes 
the user or owner of the property 
should bear the main financial burden 
for seismic safety, and sometimes the 
costs should be shared. 


Earthquake dangers are seldom 
immediately threatening-until an 
earthquake strikes. As long as things
remain quiet seismically, public and 
private motivations focus on more 
immediate problems. Nevertheless, 
progress can be made, given a strong
commitment, sustained effort, and a 
realistic plan for financing what needs 
to be done. 


Federal Funds 


'One avenue of financing is grants or 
federal matching funds from agencies
such as the Federal Emergency Man
agement Agency. Although state and 
local governments often have to 
provide a certain amount of match 


money to secure federal funding,
matching funds can substantially
defray the cost of establishing and 
operating a board. 


Typically there are cost-sharing
requirements as a condition of 
receiving such funds. The most current 
regulations will always be found in the 
-Code of Federal Regulations (44 CFR 
361). 


State General Funds 


If a seismic safety advisory board is a 
governmental entity, fairness may
dictate paying the costs of its 
operations and risk management 
activities benefiting the general public 
out of government's general fund. In 
this age of great mobility, virtually 
everyone is at some time in earth-
quake-prone territory or economically
dependent on the survival and normal 
functioning of communities that are 
either located in earthquake areas or 
vulnerable to damage to trans
portation, power and other lifeline 
systems that traverse earthquake-prone 
areas. 


Inasmuch as the public will benefit 
directly and demonstrably from the 
board's operations, financial support
from general fund sources is justified
and should be pursued. Moreover, if 
state government requires local 
governments to establish seismic risk 
management programs economic 
necessity may dictate that at least a 
portion of their costs be met from the 
state's general fund. 


Special Assessments 


An alternative way to finance a board's 
activities is to assess a fee or surcharge 
on regulated activities that will benefit 
from the board's operations. This 
would shift a portion of the cost of the 







board to property owners and facility 
users. Devices to generate funding can 
use an existing collection mechanism, 
and should not be so burdensome as to 
provoke a public outcry. For example, a 
surcharge of less than a dollar on an 
existing collection mechanism, such as 
building permits could finance the 
portion of the board's staffing and 
operations costs focusing on 
potentially hazardous buildings. 


Surcharges, seismic safety assess
ments, or fees might be set on a sliding 
scale. Projects involving greater seismic 
risks would contribute more. It should 
be noted, however, that special 
assessments, surcharges, and fees could, 
if necessary, be partially offset by 
general tax funds, inasmuch as the 
public benefits from measures that will 
reduce the loss of life, the number of 
injuries, and economic disruption. 
Some of the earthquake-related 
regulatory activities that could be 
subjected to a seismic safety 
assessment, fee, or surcharge might 
include the following: 


Occupancy and Use Permits-Depending 
on the size and composition of an 
area's building stock, a very small 
surcharge levied on all properties 
considered potentially hazardous at 
the time of transfer, change in 
occupancy or permitted use, or 
renewal of licensed use can generate 
enough revenue to staff and operate 
an effective board. Afee could be 
charged on admission prices to places 
of public assembly to support the 
board's activities related to reducing 
seismic hazards in places that have a 
high potential for deaths or injuries in 
an earthquake. 


o BuildingPermits-A very small 
assessment, surcharge, or fee could be 
absorbed as a part of costs for each 
building permit (commercial or 
residential). 


* Special Fees in EarthquakeHazard 
Zones-A board's hazard-reduction 
activities will have broad benefits to 
the public as a whole, justifying 
special fees or surcharges on all new 
subdivisions or buildings planned for 


property within designated earthquake 
hazard zones. 


* Utilities-A seismic safety fee of only 
pennies on utility bills (telephone, 
energy, water, or sewer service) to pay 
for hazard-reduction activities for 
these lifelines seems justifiable. 


Bond Issues 


State and local governments typically 
use general obligation bonds and 
revenue bonds to make long-term 
capital improvements in buildings, 
highways, and other elements of their 
infrastructure. Although bond 
measures are not generally used to fund 
the day-to-day operations of 
governmental agencies, a board should 
attempt to acquire an allocation of a 
very small percentage (typically less 
than 2 percent) of any bond fund 
proposal to ensure that the projects 
funded with bond money incorporate 
seismic safety concerns. The suggested 
allocation would enable the board to 
evaluate and monitor the seismic safety 
of bond-financed programs. 


Other Sources 


A seismic safety advisory board should 
have the authority to accept grants, 
contributions, and appropriations from 
other public agencies, private 
foundations, or individuals to finance 
its staff and operations. Corporate 
grants have been made to existing 
boards and should not be overlooked as 
a source of funding. To facilitate use of 
these funds, the board should be 
empowered to enter into interagency 
agreements and contracts to act 
cooperatively with other governmental 
agencies, private scientific, educational, 
or professional associations, or 
foundations engaged in promoting 
seismic safety. 


An alternative to cash funding 
might be contribution of in-kind 
services, such as legal, engineering, or 
other professional services. Needed 
equipment may be available from 
surplus equipment stores. Airlines may 
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be willing to contribute tickets for 
some activities. 


An advisory board's work is 
valuable. Publications can be sold at a 
reasonable price to recoup costs and 
possibly generate a modest surplus to 
pay for reprinting, for example. 
Training courses and conferences can 
be financed by registration fees. 


What the board lacks in funding 
can be made up for with creativity and 
innovation. One goal might be to 
leverage a variety of funding sources.. 
One existing board strives to match 
every dollar of government money
with private-sector money. 
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these lifelines seems justifiable. 
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An advisory board's work is 
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Section 8 


Strategic Planning: The Long View 
Strategic planniing is the process of-
defining the direction for an organiza
tion so it can reach its goal. Strategic 
planning is planning for the long haul. 
More specifically, strategic planning 
means identifying the board's mission, 
goals, and objectives and then devising 
policies and strategies to achieve those 
ends. Strategic planning will allow the 
board to anticipate the probable impact 
of its decisions on its constituency and 
to prepare a more detailed plan that 
specifies tasks, responsibilities, sched
ules, and costs for the endeavors to be 
pursued. Even though the mission and 
goals will not 
change much 
over time, 
strategic 
planningPRCSISAI
should include 
a formal 
evaluation and 
revision process 
to keep the 


THE STRATEGI 


PROCESS IS AS I 
THE PLAN 


The first phase is information col-
lection-the collection of information 
and opinions from board members and 
others who are essential to earthquake 
risk reduction and management efforts. 
Because perceptions will affect the pro
gram, they are as important as facts. 
The assessment must provide a current 
and comprehensive perspective of the 
state's strengths, weaknesses, opportu
nities, and obstacles. The information 
obtained in this phase will be the 
foundation of the strategic plan. 


The second phase is the evaluation 
and integration of the information 


C[I PLANNING 
IORTANT ASMT~ 


II 'SELF. 


collected. The infor
mation is presented 
and discussed in an 
open forum. A work
shop or series of
workshops involving
the stakeholders and 
decision makers 
should be held to 
consider the 


objectives and activities current. 
The strategic plan will serve as a 


"road map" for setting priorities, 
guiding decisions, and assessing 
progress in lowering seismic risk. This 
section describes a three-phase strategic 
planning process in the context of a 
statewide constituency; however, it is 
also fully applicable to a multi-state, 
local, or private-sector constituency. 


The Process 
The strategic planning process is as 
important as the plan itself. The 
process will result in the identification 
of "stakeholders" (persons who will be 
responsible for-or affected by-the 
resulting activities) and potential 
leaders for the cause of seismic safety. It 
can create open, collaborative channels 
of communication and lasting 
commitments. 


information gathered and chart a 
course of action. This collaborative 
exercise is a key element of strategic 
planning. 


Formulating the strategic policies is 
the third phase, in which the results of 
the workshop are melded to develop 
the long-range policy guidance needed 
for preparing a detailed, action-specific, 
shorter-term earthquake risk reduction 
and management plan. Not only 
should the strategic plan be adopted by 
the board, but a commitment is needed 
to refine, improve, and update the 
strategic plan periodically. 


Phase 1: Collecting In formation 


The objective of the information 
collection phase is to obtain a current 
and comnlprehensive assessment on the 
state's earthquake risk reduction and 







management needs and to identify or opposition to the board's programs 
stakeholders and leaders. and objectives. 


Crucial to the strategic planning The information should be 
process is identifying and interviewing collected on "issue statement" forms. 
stakeholders-individuals and entities Each completed form should include a 
with earthquake-related responsibilities brief description of the issue or idea, 
who have significant influence on supporting information, and 
seismic risk management efforts. recommended action. (Appendix G is 
Stakeholders may represent external an example of an issue statement.) 
sources (the private sector, the The information collected should 
legislature, local government) and be separated into four categories:
internal sources (board members and 


* The state's strengths (to capitalize on),staff). The selection of stakeholders such as academic and professionalmust be balanced to ensure that no one resources offering expertise in earth group or discipline dominates. sciences and engineering,
Stakeholders should include persons knowledgeable local government


with varied building officials, 
experience in and the resources 
academia, of emergency re-
government, THE INFORMA TION FROMTION FROM 


sponse andsponse and


and the private ITRIW 
recovery organi-recovery organi-


PROVIDE' zations.zations.sector, and INTERVIEWS W.ILLILL PROVIDE 
other THE ISSUES DIP3CUSSED AT3CUSSED AT 0. The state'sThe state's
professionals, I weaknesses (toweaknesses (to


strengthen), suchstrengthen), suchincluding THE WOR]KSHOP.KSHOP. - 11 -
__.'__Aas untrained
earth scien- building officials,
tists, engi- out-of-date emer
neers, emergency managers, mitigation gency response plans, and inventories 
specialists, and representatives of of vulnerable buildings and lifelines. 
human services agencies. * Opportunities(to exploit), such as 


The interview is used to obtain per- private-sector interest in building 
spectives on the board's earthquake-re- codes, recent seismic events, and 
lated needs and, if appropriate, on the pending redevelopment programs. 


board's past performance. Questions * Obstacles (to overcome), such as 
should relate to strengths, weaknesses, shrinking sources of funding, loss of 


leadership, competing interests orobstacles, and opportunities for orga- needs, public apathy, and lack of
nizing existing conditions and pro- awareness. 
grams within the field as well as re- The information generated by thisquired legal mandates. exercise will identify numerous issues 


In depth, face-to-face interviews by and provide an overall profile of the 
a strategic planner or other qualified topics to be considered during Phase II 
personnel are better than telephone at the workshop. Issues can be grouped
interviews and written solicitations. into themes. Together they will provide
The interviewer must elicit information an initial assessment of the current 
and perceptions about vulnerable situation. It should be stressed that the 
facilities and seismic hazards, the collection of information and the 
potential for managing the risk and needs assessment do not require an 
reducing vulnerability, and planning excessive expenditure of time or money
for emergency response and recovery. for detailed studies; indeed, detailed 
The interviewer should seek to identify studies may be an element of the 
clients and interest groups, potential earthquake risk reduction and 
leaders, personnel and monetary 
resources, and other sources of support 
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management plan discussed in the next 
chapter., 


Phase II: Evaluating and 
Integrating 
The purpose of the second phase is to 
assess the factual and perceived 
information and to agree on (and 
refine) a mission statement, goals and 
objectives, and prioritized action items. 


One two- or three-day off-site work
shop or two or three one-day work
shops are recommended as a way to 
deliberate, evaluate, and integrate in
formation using a variety of partici
pants. 


The workshop should explore basic 
assumptions, discuss desired outcomes, 
and consider potential timetables. 
Promising implementation strategies 
can be identified, along with processes 
for evaluating and measuring progress 
and making mid-course corrections. It 
is critical that proposed activities be 
realistic, given the current political 
climate and fiscal realities. In the end, a 
consensus should be reached regarding 
the board's overall mission and its 
fundamental goals and objectives. 


Workshop participants must to be 
selected carefully to include advisory 
board members, staff, and representa
tive stakeholders who will influence or 
be responsible for the implementation 
of the strategic plan. If successful, the 
workshop will assist the board in solidi
fying its constituency, improving visi
bility, enhancing credibility and im
proving access to the expertise it will 
need to make its strategies effective. 
Since the number of persons attending 
the workshop must be kept to a man
ageable number, the selection process 
is important, and potential participants 
must be carefully screened. 


Each attendee should receive in 
advance a dear statement of the 
workshop's purpose and expectations 
to encourage participants to come well 
prepared. Highlights of the information 
collection phase should be summarized 
and distributed in brief issue state


ments prepared in a uniform format 
(see Appendix G). 


The first order of business at the 
workshop is to review objectives and 
expectations. Sufficient time should be 
allowed for participants to review all 
issue statements and to become com
fortable with the process and each 
other. After the opening plenary 
session, participants should break into 
smaller working groups to discuss the 
results of the data collection phase. 


PHASE II SHOULD CONSIST 


OF EVALUATING BOTH 
INFORMATION AND 


PERCEPTIONS. 


IMPLEMENTING AND 


EVALUATING STRATEGIES 


CAN THEN BE IDENTIFIED. 


The issue statements prepared in 
Phase I identify what must be ad
dressed. Those statements also facilitate 
the formulation of action items by the 
working groups. It may be helpful if 
the issue statements are kept to a 
manageable number and if redundant 
statements are consolidated without 
losing the intent behind them. Related 
statements should be grouped. For 
example, a dozen statements 
concerning schools could be 
consolidated into three school-related 
topics such as strengthening school 
buildings, mitigating nonstructural 
hazards, and educating teachers and 
students on appropriate earthquake re
sponse. 


Working groups can be assigned 
categories based on themes or issue 
statements. For example: 
* Vulnerable buildings 
• Societal vulnerability 
* Seismic hazard identification 
* Schools 
* Public awareness and constituency 
• Professional training 
* Emergency response planning and 


mutual aid 
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Effective working groups typically have 
at least three to five persons. The group 
selects a chair, a recorder, and 
spokesperson to present the group's 
reports to the plenary session. 


Working groups should consolidate 
the principal issues raised by the issue 
statements into proposed action items. 
Brainstorming (without criticizing or 
judging ideas) should be encouraged 
initially, followed by critical discus
sions. Action items are written up to 
summarize terms the following points: 
* Assumptions-The premise for 


proposing the action item. 
Assumptions set the parameters and 
limiting conditions, including
legislative, contractual, policy
mandate, or other special 
considerations. 


* Objectives-The proposed outcome or 
result of the action item. The 
components of the objective are: 
1. An assignment of responsibility 
2. A statement of the results ex


pected or the desired level of 
performance 


3. A schedule for performance 
* Implementation-Theresources and 


research required, the foundation to be 
laid to perform the task, obstacles to 
be overcome and the basic 
implementation strategy. 


* Rationale-The reasons underlying the 
working group's recommendations. 


* Consensus-The desired areas of 
agreement needed among organiza
tions and constituents on policy is
sues. 


* Evaluation-Feedbackmechanisms to 
assure that the work is on the right 
track. 


Typical action items may include: 
* Drafting proposed legislation to 


address building standards 
* Creating voluntary programs to 


retrofit existing buildings and lifelines 
* Training design professionals in seis


mic principles 
* Improving quality control of new con


struction 
* Abating nonstructural hazards in 


schools 


* Supporting efforts to improve emer
gency response capability 


* Encouraging earthquake response ex
ercises 


* Preparing recommendations (not regu
lations or mandates) for agencies with 
earthquake-related functions 


After the working groups have had 
time to complete most of their work, 
the workshop should reconvene in 
plenary session. The products of the 
working groups are presented and re
viewed. All workshop participants 
should have an opportunity to evaluate 
and discuss the recommendations. The 
entire group needs to clarify assump
tions, integrate the variety of activities 
proposed, and decide on priorities. 
After discussion, the entire group 
should have a complete list of items. 


Setting priorities is a critical step. 
The "nominal group technique" is one 
way to make decisions (see Figure 8-1 
for an overview of the technique). The 
nominal group technique is a form of 
brainstorming that allows all partic
ipants an equal voice in establishing 
the whole group's priorities and rank-
ordered selection of ideas. It is well 
suited to collecting different types of 
information, converting that 
information into reasonably consistent 
measures, identifying where 
breakdowns occur, and designing an 
improved process. 


After workshop attendees discuss. 
and rank the action items, they will 
have an opportunity to write (or 
review) a mission statement. A mission 
statement is a succinct statement of the 
fundamental objectives of the 
organization. It should be brief enough 
to be easily understood and 
remembered, general enough to cover 
the scope of the organization's work, 
yet provide specific direction. A 
mission statement may include 
elements addressing who-the board is, 
what it is intended to do, and how it 
does it. This additional information, 
however, should not detract from the 
aim of being succinct and easily 
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understood. A possible mission 
statement is as follows: 


The [state] Seismic Safety Advisory 
Board's mission is to improve the well
being of the people of [state] through 
cost-effective measures that lower 
earthquake risks to life and property. 
Participants will also discuss and 


agree on long-term, fundamental goals. 
A goal is a statement of results to be 
achieved by the end of a period of 
time. Specific objectives or 
implementation strategies are 
identified and a process for evaluation 
(measuring progress. and making mid-
course corrections) can be discussed. 


A sample workshop design, 
including a model agenda, is included 
in this manual as Appendix H. The 
design and agenda were adapted from 
an existing board's strategic planning 
session. The workshop will not result in 
a finished product. Follow-up work, 
including an opportunity for workshop 
participants to review their written 
products, will be necessary. 


PHASE III PULLS TOGETHER 


THE PRIORITIES AND 
STRATEGIES FOR 


IMPLEMENTING THE BOARD'S 


MISSION. 


Phase III: Deciding on Strategic 
Policies 


After the workshop the board can re
fine the priorities and establish strate
gies for managing actions and for de
veloping a shorter-term earthquake risk 
reduction and management plan. In 
this phase the board's contractors, staff, 
or volunteers, first will need to compile 
and edit the workshop's results. A draft 
should be circulated to participants for 
comments before the board decides on 
the steps to take. After the review the 
board should formalize its mission 
statement, goals, objectives, and action 
items. The board will be faced with 


tough decisions when balancing its 
own resources with the "wishlist" that 
came from the workshop. 


THE BOARD MUST ESTABLISH 
A MECHANISM FOR FEEDBACK 


AND A WAY TO EVALUATE 


PROGRESS. 
The next step will be to work out 


the details for action items. These 
details include tasks, schedules, 
responsibilities, needed resources, and 
references. At this point the board can 
either prepare a work plan and begin 
work or develop a comprehensive 
earthquake risk reduction and 
management plan described in the 
next section. 


Conclusion 


A collaborative strategic planning pro
cess can prepare the conceptual frame
work of a risk reduction and manage
ment plan. This process gives partici
pants an opportunity to exchange 
views on an interdisciplinary basis, 
build understanding and commitment 
among those who will play a key role 
in carrying it out, and take ownership 
of the issues and programs. The process 
can prevent one agency, discipline, or 
point of view from pursuing a narrow, 
isolated interest when other action 
items are given higher priority or oth
erwise must go first. By involving per
sons who can promote the needs of 
"users/]-who often are policy makers, 
school administrators, building users, 
design professionals, etc.-the mission 
and action items can focus on reducing 
and managing earthquake risk in more 
informed and effective ways. 


Although the results of a board's ef
forts will not be perfect the first time, it 
is a critical step toward focusing the re
sources of the organization. The board 
may find it best to follow the plan and 
then repeat the strategic planning pro
cess in six months or a year to refine 
and improve the results. 
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Figure 8-1-Overview of a technique for conducting a workshop 


The Nominal Group Technique 


The nominal group process can be conducted by using the action items as topics of discussion. The 
process consists of five steps. 1 


1. Problemstatement-The matter to be decided is stated, discussed, and agreed on. 
2. Quietperiod-Fiveminutes of silence is provided to allow participants to consider ideas 


and solutions. 
3. Round robin-Each participant responds, one at a time, by identifying each action item 


he or she feels is critical. If an action item merely restates another in slightly different 
terms, the two versions can be merged. This continues until all items are on flip charts 
for all to see. 


4. Bull session-Participants discuss issues to clarify, consolidate, edit, or eliminate them. 
Once the list is complete, participants should be encouraged to argue why they believe 
certain items are important. 


5. Prioritization-Theranking process recommended recognizes the difficulty in comparing 
and ranking disparate items. 
* Participant should pick the most important item and assign it the number that 


represents the total number of items being ranked. 
* The least important is given a "1." 
* Each person then selects the most important of those remaining and assigns it a 


score one less than before. 
* Then the least important of the remaining items is given a "2." 
* This process is repeated until arriving at the center. 
* Then the participants' rankings are collected, and the collective ranking for each 


action item is computed by adding. The action item with the highest total score is 
the one considered most important to the workshop participants. 


As an example, a group of five participants might consider the following five hypothetical action 
items, ranking them accordingly: 


Issues Ranking by Participants Total 
A. Seek funds to strengthen older hospitals 4 4 4 5 4 21 
B. Evaluate the seismic safety of school bldgs. 2 3 2 2 2 22 
C. Map all active faults 3 2 3 3 3 14 
D. Enforce special standards for new schools 5 5 5 4 5 24 
E. Do research on liquefaction 1 1 1 1 1 5 


In this example the safety of school buildings was awarded the highest overall score from the five 
participants, making it the issue accorded the highest priority by the participants. On the other hand, 
the liquefaction research, with a total score of 5, is accorded the lowest priority. 


1 R.C. Whiteley, The Customer-Driven Company: Moving from Talk to Action, Addison Wesley, 
1991, pp. 266-67. 


36 







Section 9 


Risk Reduction and Management Plan

Preparing and adopting a compre
hensive, multi-year plan to guide risk 
reduction and management efforts is 
essential to long-term progress. A risk 
reduction and management plan will 
serve to keep the work needed in the 
public eye for the long-term and 
provide a means for measuring progress 
and maintaining focus. It should be 
built on the policy guidance developed 
through strategic planning and serve as 
a detailed, programmatic guide for 
what needs to be done and who should 
do it. 


The strategic planning process 
should produce a long-term mission 
statement and ,goals, a strategy for 
reaching those goals, and an initial 
orioritized set of concrete objectives 
and action items. The mission and 
goals will presumably not be changed 
often after they are formulated and 
approved. Much of the board's 
subsequent effort will carry out the 
strategy, revise it as necessary, 
implementing the initial action items, 
and develop new action items and 
priorities as experience warrants. The 
data collection and workshop phases 
provide information and perceptions 
regarding strengths, weaknesses, 
opportunities and obstacles for 
earthquake safety. The results are 
summarized, reviewed by workshop 
attendees, and then refined and 
adopted by the board. These materials, 
and the action items will serve as the 
foundation for writing and adopting a 
detailed programmatic plan-an 
earthquake risk reduction and 
management plan. 


This plan should seek to describe 
and implement action items to meet 
the goals and objectives in a way that is 
consistent with the strategy adopted by 
the board. It should be detailed and 
specific and may require gathering 
more data and involve persons and 


organizations that did not participate 
in the data collection or workshop 
deliberations. This chapter will describe 
the plan's contents, format, creation, 
and monitoring. 


Contents 


The earthquake risk reduction and 
management plan should be com
prehensive. It should seek progress in a 
number of topical and geographic 
areas. For example, action items can 
call on geologists to identify hazards, 
for agencies to retrofit certain 
vulnerable buildings, and for 
emergency response agencies to 
improve and exercise response plans. 
The plan should include both risk 
reduction and risk management 
activities. For example, an owner may 
choose to strengthen a building to 
lessen the expected life loss (risk 
reduction) and purchase insurance and 
write a plan for business resumption to 
manage the remaining risk. The plan 
also should provide sequencing by 
calling certain action items to go before 
others. It may emphasize public 
awareness in one area and geologic 
mapping in another. A comprehensive 
plan will provide the "big picture so 
that numerous organizations can act 
both independent of and in 
coordination with each other when 
pursuing efforts with their own 
resources. 


A comprehensive plan is necessary 
because earthquakes differ from other 
hazards in a number of significant 
ways. Earthquake damage may be 
widespread, but also extremely 
variable. While many dozens of 
jurisdictions will be affected, each 
jurisdiction will have pockets of severe 
damage intermingled with areas 
without notable damage. Earthquakes 
affect the ability of a community to 







respond by damaging lifelines, 
infrastructure, and communications 
systems. 


Ground shaking triggers secondary 
natural hazards such as landslides, 
liquefaction and tsunamis and can 
damage structures whose failure can 
cause flooding or the release of 
hazardous materials. Emergency 
response planning and training are 
especially important because of the 
sudden and unpredictable nature of 
earthquakes as well as the potentially 
large number of damage incidents over 
a wide area and the disruption to 
normal communication. Carrying out a 
comprehensive plan will benefit 
communities in a variety of other ways 
in addition to improving its ability to 
withstand earthquakes. Emergency 
responders will be better prepared for 
incidents that are more frequent and 
isolated, and facilities will be better 
built and resist wind and geologic 
hazards as well as earthquakes. 


Format 


Developing the details for imple
menting the plan is essential to making 
progress. The plan can be built around 
individual action items or tasks. An 
action item is a self-contained activity 
or set of activities that is aimed at 
dealing with one seismic issue. They 
are essentially the same as the action 
items developed through strategic 
planning, but done in more detail. 
Each action item should state an 
objective, describe the problem and the 
expected outcome, identify the 
responsible parties, the amount and 
source of funding, the interim 
products, and a schedule for 
completion. 


Action items should recommend 
activities both for the government and 
private-sector organizations to focus on 
during the specified period. Experience 
has proven that it is most effective to 
include the following components: 
o Description of the issue-Each action 


item should explain the seismic safety 


issue that justifies use of a 
government's or private-sector 
institution's resources. 


* Statement of the objective-The action 
item should include an objective that 
explains what is to be accomplished, 
sets a date it should be completed, and 
identifies the agency responsible. 


* Milestones-Each action item should 
include a timeline for achievable steps 
to help measure progress. Where the 
problems addressed require extensive 
additional study, the initial estimates 
of time may be only best guesses. 


* Resources needed-The action item 
should include cost estimates. For 
some tasks, the estimates may be only
best guesses because the problems to 
be addressed by the task will require 
extensive study. In others, the 
resources needed will have been 
identified and in some cases be within 
the responsible agency's budget. 


* Responsible entities-Eachaction item 
must identify not only the lead agency 
responsible for the overall objective
but also the participating agencies and 
organizations. The lead agency 
generally is responsible for 
coordinating the activities of the other 
agencies and organizations. In some 
instances the board may be the lead 
agency. Each action item should also 
designate an accountable individual 
who is ultimately responsible for the 
organization's participation and for 
the successful completion of the 
milestones. 


* Status-Each action item should state 
the status of its compliance with its 
implementation schedule or 
milestones that have been established 
for it. 


* References-The action item should 
provide references to any statutes, 
reports, or other materials that may be 
relevant to the issue. 


Figure 9-1 is an example of an action 
item taken from an existing board's 
earthquake risk reduction and 
management plan. 


38 







Figure 9-1-Sample action Item from a programmatic plan 


Action tem 
Clarify Hazard Mitigation Liability ssues 


Governmental actions dictating mitigated, or imposed on either local 
strengthening and mitigation of seismic governments or design professionals for 
hazards, as well as innovative methods of strengthening and mitigating seismic hazards 
maintaining the structural integrity and and the use of innovative methods of 
functionality of buildings during and maintaining the structural integrity and 
immediately after an earthquake, raise functionality of buildings during and 
legitimate concerns of tort liability in both immediately after an earthquake. 
the public and private sectors. 2. By September 1993, the Seismic Safety 


Buildings constructed to out-of-date Commission provides the legislature, the 
standards pose the greatest life-safety risk in governor, and local governments a report on 
an earthquake. Local governments have the the issue, inciud ing suggestions on how local 
authority and the responsibility to protect governments and de sign professionals may 
their populations from hazardous buildings. exercise their creativity and judgment 
Design professionals have the capability to without undue apprehension of incurring a 
design and construct buildings that maintain large tort liability judgment. 
their structural integrity during and 3. By January l994, the Seismic Safety 
immediately after an earthquake. Proper Commission after consultation with local 
building practices, retrofitting existing jurisdictions, the gover nor, the legislature, as 
buildings posing a high likelihood of collapse well as supporting and con cerned 
during seismic events, and innovative organizations and agencies, submits proposed 
structural designs and components in new legislation, if needed, to clarify the tort 
buildings will significantly reduce earthquake - liability concerns of local governments and 
related casualties. design professionals. 


The tort liability issue of whether one has 
met the legal standard of due care to a Resources Needed 
foreseeable plaintiff has inhibited innovation State: The Seismic Safety Commission will 
by those involved in the retrofitting of conduct the workshops, research, and 
potentially hazardous buildings, as well as the legislative advocacy with existing staff and 
development of seismically resistant new fiscal resources. 
buildings. Local governments and design 
professionals need a clearly defined legal Responsible Agencies 
benchmark to use when their professional Seismic Safety Commission (Tim Cronin, 
judgment calls for deviation from existing Staff Counsel) 
building codes in their efforts to mitigate State Bar of California (Larry Walsh, Director 
seismic hazards. of Real Property Section) 


California Trial Lawyers' Association (Nancy
Objective Peverini, Associate Legislative Counsel) 
By December 1993, the Seismic Safety Association of Bay Area Governments (Ken 
Commission clarifies tort liability issues Moy, Attorney) 
affecting the mitigation of seismic hazards, County Supervisors Association of California 
including employing innovative methods to (Fred Keeley, Santa Cruz County Supervisor) 
maintain integrity and functionality of League of California Cities 
buildings during an earthquake and to what Structural Engineers Association of California 
extent they may be avoided, mitigated, or California Council/American Institute of 
imposed on either local governments or Architecture (Aimee Hall, Legislative 
design or construction professionals. Assistant) 


Earthquake Engineering Research Institute
Milestones (Frank E. McClure, Structural Engineer) 
1. By December 1992, the Seismic Safety 
Commission convenes a workshop to clarify Status 
to what extent tort liability may be avoided, To be started. 
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Organization 
Organizing action items by related 
topics will make the plan easier to 
understand and monitor. The 
following categories are suggested: 
* Existing vulnerablefacilities-Action 


items that encourage reducing 
vulnerability in existing facilities and 
lifelines might consist of establishing 
seismic evaluation and retrofit 
standards for buildings, improving the 
seismic safety of public schools, 
publicly owned buildings, essential 
services buildings, and hospitals, as 
well as improving the performance of 
transportation and utility systems. 


* New facilities-Action items that 
encourage reducing vulnerability in 
new facilities and lifelines can include 
improving seismic standards for new 
construction, mapping geologic
hazards, and establishing seismic 
design review policies. 


* Emergency management-Action items 
that encourage improvements in 
emergency management include 
improvements in emergency planning, 
communications equipment, training, 
mutual aid, emergency medical care, 
and shelter for earthquake victims. 


* Disasterrecovery-Action items that 
expedite the recovery process include 
providing post-event housing, estimat
ing economic and governmental ef
fects, and implementing recovery 
guidelines. 


* Research, public information, education, 
and legal support-Action items include 
implementing a research plan, provid
ing legal analysis of issues, conducting 
public information campaigns, and 
developing an information resources 
center. Earthquake-related research, 
public information, and education can 
help achieve the risk reduction and 
management action items in all the 
other categories. 


Administration 
A plan should lay out an administrative 
and management framework, includ
ing: 


* Implementing actions-Describe actions 
the board will take to monitor, 
promote, and carryout the plan. 


* Annual work plan-Describe and 
summarize the milestones to be met 
during each calendar year. 


* Legislation-Describelegislation 
needed to enact parts of the plan. 


* Funding-Funding for some of the 
action items may come from the 
Federal Emergency Management 
Agency or another funding authority 
that uses a comprehensive coordinated 
agreement or similar agreement. The 
action item format should provide the 
information (task descriptions, 
deliverables, schedule, cost) needed to 
complete these agreements. 


Planning Process 


A seismic risk reduction and 
management plan will necessarily 
involve dozens of agencies-
governmental, private sector, and 
volunteer. The public sector and local 
government ultimately have the 
principal responsibility for earthquake 
safety. Because success will depend on 
their support and active participation, 
all sectors should be considered 
important contributors. The process 
used by other boards can help.1 


An "open" planning process 
involving all stakeholders is strongly 
recommended. The process should seek 
the following: 


* Outside views on action items. Success 
of the plan will depend on organi
zations and information not available 
in the workshop. 


* A consensus about what needs to be 
done by whom and the priorities. 


* A commitment from responsible 
entities to implement each action item 
for which they are responsible. 


Starting with the guidance from 
strategic planning, the planning pro
cess should be methodical yet flexible 


1 L. T. Tobin, F. Turner, J. F. Goodfellow, 
and B. L. Stoner, "California at Risk: 
Where Do We Go from Here?," Earthquake 
Spectra, Vol. 8, No 1, 1992, p. 19. 
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and open in its involvement of parties 
interested in the outcome. Public in
volvement should be both informal 
and formal. Ample time mustlbe pro
vided for interested individuals and or
ganizations to review draft materials. 
Ample notice must be given before 
meetings and hearings. An open pro
cess will allow time to publicize actions, 
items so that elected officials, commu
nity leaders, professional organizations, 
and the media will understand what is 
needed and the priorities. 


The planning effort should aim to 
build a support and commitment by 
creating interest and understanding 
and a sense of ownership among the 
persons who will carry it out. Care 
should be taken to ensure that the plan 
does not even appear to be dictated 
from a higher legal or intellectual 
authority. It is more important to get a 
commitment from the persons who 
can make a difference in earthquake 
risk than it is to make the plan a state-
of-the art document. 


Care should be taken to develop a 
mailing list of the stakeholders identi
fied during the strategic planning pro
cess. Other professional organizations, 
government organizations, and private-
sector agencies should be called to 
identify persons to represent their in
terests and report back. Draft plan ma
terials should be provided these per
sons for review and comment. 


Workshops and open meetings 
can be held to air differences to 
facilitate interdisciplinary discussion, 
and to explore technical details and 
relationships in depth. 


Setting Priorities 


Even though strategic planning will 
have identified priorities, the board will 
have to revisit the issue once the 
detailed action items have been 
developed. Once a draft plan has taken 
shape, use the board's judgment and 
perspective to set priorities. Six criteria 
can be applied: 
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* Lives saved-The potential for saving 
lives and preventing injuries. 


* Damage reduction-Thepotential for 
reducing property damage and 
economic losses. 


* Socioeconomic continuity-The potential
for reducing social and economic 
disruption. 


* Opportunity-The ease with,which the 
activity can be implemented and the 
degree to which it complements other 
activities (the opportunity to build and 
leverage resources of others through
relatively small investments). 


* Cost-The probable cost of the 
activity. 
Take the time to review each ac


tion item to be certain it meets a 
(1common-sense test." Decision makers 
and the public should see it as being 
sensible, practical, and feasible. 
Moreover, unless the board has the 
wherewithal to do an action item, it 
should not be selected as a priority. 


Approval 


Before the plan is adopted, a formal 
public hearing should be held to be 
certain that organizations participate in 
an official capacity. The hearing 
process also fosters the official 
commitment of the organizations with 
the resources or legal authority to carry 
out the plan. Even though hearings are 
an opportunity to hear from those who 
disagree or who have new ideas, it is 
not a substitute for a careful open, 
review process. 


Promoting the Plan 


The board should commit itself to its 
plan by submitting it to the governor, 
legislature, and other organizations. 
Making the plan widely available will 
increase support and recognition for it, 
as well as for the board and the 
individual action items. 


Many people and agencies must 
cooperate to make earthquake safety a 
reality. Concerted efforts and oversight 
by the board can promote long-term 
progress toward improved seismic 







safety. The board can use reports, heair- 'regardless of whether schedules or 
ings, workshops, etc., to focus attenti on deadlines are met. 
on government and the private-secto r The board can use periodic public
implementation measures that are hearings to assess progress. The
needed. The board can sponsor leg- meeting format will serve to reward
islation at the national, state, and loc.al those who are on or ahead of schedule 
levels. It can provide testimony to leE and encourage those who are behind.
islative committees and city councils Anticipation of a hearing will serve to
The board can invite leaders of varioi is encourage progress, even if it is at the 
organizations to meet with it-or sen d last minute. A periodic review can also
representatives to meet with them. A ensure that items will not be forgottenplan that assigns responsibility for sp e- and that those that have fallen behind
cific tasks to agencies and recommen ds will be revised. A hearing format can 
organizations will allow the board to also create media interest. Since
coordinate and orchestrate the activi- external accountability is important,
ties of the participants. the plan should include an annual 


report to the legislature and governor.
Monitoring Progress Even if the plan is successfully 


implemented, events beyond theA seismic risk reduction and man
agement plan should include a board's control will create reasons for 
mechanism for monitoring, measurir revision. Periodic strategic planning, 


19' described in the previous section, andand evaluating its effectiveness in 
meeting its objectives. The foundatio n the results of the monitoring will 
for measuring progress is in each actii on identify new action items and revisions 
item and its milestones. Only detaile d needed to items. A comprehensive, 
milestones with reasonably achievabi e multi-year plan, prepared openly with 
dates can be reviewed. A multi-year the full involvement of affected 


organizations and individuals will be aplan should be reviewed and revised 
yearly to allow for mid-course major asset in helping a state address 
corrections. Timetables should be set as ~ seismic safety. The plan should be a 
gauges for evaluating progress and living document that is promoted, 
opportunities for improvement, monitored, and revised continually. 
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Appendix A 


Model Executive Order 
Executive Order 


No.-


Establishing_ _ Seim ic 
Safety Advisory Board 


earthquakes before and after they 
WHEREAS, many different agencies happen is firmly fixed with local 


at various levels of government have government, state government also has 
substantial responsibilities in the fields fundamental responsibilities to take all 
of earthquake emergency response and reasonable measures to reduce the 
recovery planning and seismic safety; seismic hazard to which the citizens of 
and are exposed; and 


WHEREAS, there is a pressing need WHEREAS, the state should assume 
to provide a consistent policy -aleadership role by influencing the 
framework and a means for direction of existing and future 
coordinating on a continuing basis the national earthquake hazard reduction 
earthquake-related programs of programs. and should serve as a model 
agencies at all governmental levels and for local hazard reduction measures; 
their relationships with elements of the and 
private sector involved in practices 
important to seismic safety; and WHEREAS, earthquake hazard 


reduction measures often benefit many 
WHEREAS, this need is not being state programs and bring about 


addressed by any continuing state improvements in buildings, dams, 
government organization; and transportation facilities, 


communications, fire safety, toxic 
WHEREAS, through conceited materials handling, and emergency 


efforts of broad scope, coordinated by a response preparations; 
Seismic Safety Advisory Board, long-
term progress should be made toward NOW THEREFORE, I, [NAME3, 
higher levels of seismic safety; and Governor of the State of by 


virtue of the powers and authority
WHEREAS, earthquakes have vested in me by the statutes and


caused and can cause in the future 
enormous loss of life, injury, Constitution of the State of 


destruction of property, and economic ,do hereby issue this order 
and social disruption, and with respect to become effective immediately: 
to future earthquakes, that loss, injury, I. Establishment of a 
destruction, and disruption can be Seismic Safety Advisory Board to 
reduced substantially by developing provide policy, guidance, and 
and implementing earthquake hazards direction for the implementation
reduction measures; and of a comprehensive earthquake 


risk reduction and management
WHEREAS, while the major program consistent with state 


responsibility for dealing with organization responsibilities. 
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a. There is established a II. Duties and responsibilities of the 
Seismic Safety Seismic Safety 


Advisory Board, herein referred to Advisory Board. 
as the "board" a. The Board, in the discharge of its 


b. The purpose of the Board is to responsibilities, may do any of the 
coordinate, inform, advise and following:
make recommendations. (1) Accept grants, contributions, 


c. The advisory Board shall consist and appropriations from 
of 15 members appointed by the public agencies, private 
Governor. The Seismic Safety foundations, or individuals. 
Advisory Board shall elect (2) Appoint committees from its 
annually from its membership its membership, appoint 
own chairman and vice chairman advisory committees from 
and may replace them with other interested public and private
advisory board members by groups, and appoint ex officio 
majority vote. members who shall not be 


d. Advisory Board members shall be entitled to vote, to advise 
residents of the State of [name]. the Board. 


e. The membership of the Seismic (3) Contract for or employ any 
Safety Advisory Board shall be professional services and 
appointed by the Governor from research required by the 
lists of nominees submitted by Board or required for the 
professional organizations and performance of necessary 
associations as listed below: work and services which, in 


the Board's opinion, cannot
(1) Four members appointed satisfactorily be performed


from established organi- by its officers and employees
zations in the fields of or by other federal, state, or 
architecture and planning, local governmental agencies.
fire protection, public 
utilities, and electrical b. The Board is responsible for all of 
engineering and mechanical the following in connection with 
engineering; earthquake risk management: 


(2) Four members appointed (1) Setting goals and priorities in 
from established the public- and private-
organizations in the fields of sectors. 
structural engineering, (2) Requesting appropriate state 
geotechnical engineering, agencies to devise criteria to 
engineering geology, and promote earthquake and 
seismology; disaster safety. 


(3) Four members appointed (3) Recommending program 
from nominees submitted by changes to state agencies,
the League of Cities and the local agencies, and the 
County Supervisors private sector where such 
Association; changes would improve 


(4) Three members appointed earthquake hazards and 
from established organi- reduction. 
zations in the fields of (4) Reviewing emergency 
insurance, social service, and response, recovery and 
emergency services; reconstruction efforts after 


damaging earthquakes. 
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(5) Gathering, analyzing, and and to advise the Governor 
disseminating information. and Legislature thereon. 


(6) Encouraging research. (2) Review legislative proposals} 
(7) Helping to coordinate the related to earthquake safety 


earthquake safety activities to advise the Governor and 
of government at all levels. Legislature concerning the 


(8) Establishing and proposals, and to propose 
maintaining necessary needed legislation. 
working relationships with (3) Recommend the addition, 
any boards, advisory boards, deletion, or changing of 
departments, and agencies, state agency standards when, 
or other public or private in the Board's view, the 
organizations. existing situation creates 


c. To implement the foregoing undue hazards or when new 
responsibilities, the Board may do developments would 


any of the following: promote earthquake hazard 
mitigation, and conduct 


(1) Review state budgets and public hearings as deemed
review grant proposals, other necessary on the subjects.
than those grant proposals 
submitted by institutions of 


(4) Recommend and sponsor 
legislation creating a state-post secondary education to level Seismic Safety Advisory the federal government, for Board as a permanent andearthquake related activities autonomous entity of state 
government t. 


IN WITNESS WHEREOF, I have hereunto set my hand 
and have caused the Great Seal of the State of 


to be affixed this day of 
,19 


Governor of the State of 


Attest: 
Secretary of State 
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Appendix B 


Model Enabling Legislation 
§ 1000. Legislative Declaration continuing state government 


§ 1002. Seismic safety advisory 
organization. 


Third, through concerted efforts of
board; creation; report broad scope, coordinated by a Seismic 


§ 1003. Members; appointment; Safety Advisory Board, long-term 
chairman; vice chairman; progress should be made toward higher 
quorum; public interest levels of seismic safety. 


§ 1004. Appointments to advisory Fourth, earthquakes have caused 
board and can cause in the future enormous 


loss. of life, injury, destruction of
§ 1005. Term of office property, and economic and social 
§ 1006.. Per diem; expenses disruption. With respect to future 
§ 1007. Powers and Duties earthquakes, that loss, injury, 


destruction, and disruption can be§ 1008. Executive director; reduced substantially by developing
employees and implementing earthquake hazards 


§ 1009. Earthquake hazard reduction reduction measures, including, but not 
responsibilities limited to, the following: 


§ 1010. Establishment and objectives (1) Improving design and 
of the [Name] Earthquake construction methods and 
Hazard Reduction Program practices. 


§ 1011. Implementation of (2) Rehabilitating vulnerable 
earthquake hazard buildings. 
mitigation program (3) Coordinating emergency 


§ 1012. Consultation with other planning for response by the 
agencies and groups government and private 


§ 1013. Short Title sectors. 


(4), Implementing land use and 
§ 1000. Legislative Declaration redevelopment planning. 


The Legislature finds and declares as (5) Developing public 
information and educationfollows: 


First, many different agencies at programs. 


various levels of government have (6) Improving emergency 
substantial responsibilities in the fields response capabilities and 
of earthquake preparedness and seismic emergency management 
safety. systems. 


Second, there is a pressing need to (7) Developing long-term social 
provide a consistent policy framework and economic recovery
and a means for coordinating on a strategies.
continuing basis the earthquake-related (8) Upgrading the strong motion programs of agencies at all 
governmental levels and their instrumentation system. 


relationships with elements of the (9) Improving basic research of 
private sector involved in practices physical and social earthquake 
important to seismic safety. This need phenomena. 
is not being addressed by any Fifth, while the major responsibility 


for dealing with earthquakes before 
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and after they happen is firmly fixed 
with local government, state 
government also has fundamental 
responsibilities to take all reasonable 
measures to reduce the seismic risk to 
which the citizens of [name of state] 
are exposed. The state should assume a 
leadership role by influencing the 
direction of existing and future 
national earthquake risk reduction 
programs and should serve as a model 
for local risk reduction measures. 


Sixth, earthquake risk reduction 
measures often benefit many state 
programs and bring about 
improvements in buildings, dams, 
transportation facilities, 
communications, fire safety, toxic 
materials handling, and emergency 
response preparations. 


Seventh, it is not the purpose of 
this chapter to transfer to the advisory 
board the authorities and 
responsibilities now vested by law in 
state and local agencies. 


§ 1002. Seismic safety advisory 
board; creation; report 
There is created in the state 
government a Seismic Safety Advisory 
Board which shall report annually to 
the Governor and to the Legislature on 
its findings, progress, and 
recommendations relating to 
earthquake risk reduction. 


§ 1003. Members; 
appointment; chairman; vice 
chairman; quorum; public 
interest 


(a) The advisory board shall consist 
of 15 members appointed by the 
Governor and confirmed by the 
Senate, one member appointed b' 
the Senate President pro tempore 
and one member appointed by 
the Speaker of the Assembly. The 
Seismic Safety Advisory Board 
shall elect annually from its 
membership its own chairman 
and vice chairman and may 
replace them with other advisory 


boarders by majority vote. 
Advisory Board members shall be 
residents of the State of [name]. 


[NOTE: As used herein, "Senate" means 
the upper legislative house and 
"Assembly," the lower.] 
(b) A quorum shall consist of nine 


members if there are no vacancies, 
or else a majority of the members 
of the advisory board at the time. 


(c) The Legislature declares that the 
individuals appointed to the 
advisory board are intended to 
represent the professions of 
architecture, planning, fire 
protection, public utilities, 
electrical engineering, mechanical 
engineering, structural 
engineering, geotechnical 
engineering, engineering geology, 
seismology, local government, 
insurance, social services, 
emergency services, and the State 
Legislature and that such 
representation best serves the 
public interest. 


§ 1004. Appointments to 
advisory board 
The membership of the Seismic Safety 
Advisory Board shall be appointed by 
the Governor and confirmed by the 
Senate from lists of nominees 
submitted by organizations as listed 
below: 
(a) Four members appointed from 


established organizations in the 
fields of architecture and 
planning, fire protection, public 
utilities, and electrical engineering 
and mechanical engineering; 


(b) Four members appointed from 
established organizations in the 
fields of structural engineering, 
geotechnical engineering, 
engineering geology, and 
seismology; 


(c) Four members appointed from 
nominees submitted by an 
association representing the cities 
of [name of state] and an 
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ass ociation representing the 
county supervisors of [name of' 
state] (OPTION: at least one of 
which shall be a member of the 
public at large); 


(d) Three members. appointed from 
established organizations in the 
fields of insurance, social service, 
and emergency services; 


;(e) One member shall be appointed 
from the Senate by the Senate 
President pro tempore, and one 
member shall be appointed from 
the Assembly by the Speaker of 
the Assembly. Each of the 
members appointed pursuant to 
this subdivision may designate an 
alternate who shall be counted 
toward a quorum, who may vote, 
and who may receive the 
expenses specified in Section 
1006. 


§ 1005. Term of office 
The term of office for each member of 
the Seismic Safety Advisory Board shall 
be four years and each shall hold office 
until the appointment and 
qualification of his or her successor, 
except that of the initial advisory 
boarders, the Governor shall appoint 
seven whose terms will expire two 
years after appointment and seven 
members plus the chairman whose 
terms shall expire four years after 
appointment. All initial appointments 
shall be made by [date]. Any vacancies 
shall be immediately filled by the 
appointing power for the unexpired 
portion of the term in which they 
occur. 


§ 1006.. Per diem; expenses 
The members of the Seismic Safety 
Advisory Board shall serve without 
compensation but shall be paid per 
diem expenses of one hundred dollars 
($100) for each day's attendance at a 
meeting of the advisory board, plus 
actual necessary travel expenses as 
determined by the 


§ 1007. Powers and Duties 
The advisory board, in the discharge of 
its responsibilities, may do any of the 
following: 
(a) Accept grants, contributions, and 


appropriations from public 
agencies, private foundations, or 
individuals. 


(b) Appoint committees from its 
membership, appoint advisory 
committees from interested public 
and private groups, and appoint 
ex officio members who shall not 
be entitled to vote, to advise the 
advisory board. 


c Contract for or employ, any 
professional services and research 
required by the advisory board or 
required for the performance of 
necessary work and services 
which, in the advisory board's 
opinion, cannot satisfactorily be 
performed by its officers and 
employees or by other federal, 
state, or local governmental 
agencies. 


(d) Enter into agreements to act 
cooperatively with private 
nonprofit scientific, educational, 
or professional associations or 
foundations engaged in 
promoting seismic safety in 
[State's name], including activities 
under the [State's name] 
Earthquake Risk Reduction 
Program as provided in Section 
1010 of this Act. These 
associations of foundations may 
furnish materials for sale, and the 
advisory board may provide 
personnel services and office 
space therefor. Subject to rules. 
and regulations adopted by the 
advisory board, all moneys 
received from the sale of 
publications or other materials 
provided by an association or 
foundation, shall be returned to 
the association or foundation for 
use in furthering seismic safety 
programs. 
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(e) Do any and all other things 
necessary to carry out the 
purposes of this chapter. 


§ 1008. Executive director; 
employees 
The advisory board shall appoint an 
executive director who shall be 
responsible for managing the affairs of 
the advisory board, subject to the 
direction and policies of the advisory 
board. 


The executive director shall appoint
such employees as may be necessary to 
carry out the functions of the advisory
board. 


§ 1009. Earthquake risk 
reduction responsibilities 
The advisory board is responsible for all 
of the following in connection with 
earthquake risk mitigation: 
(a) Setting goals and priorities in the 


public and private sectors. 
(b) Requesting appropriate state 


agencies to devise criteria to 
promote earthquake and disaster 
safety. 


(c) Recommending program changes 
to state agencies, local agencies,
and the private sector where such 
changes would lessen earthquake 
risk and improve risk 
management. 


(d) Reviewing the recovery and 
reconstruction efforts after 
damaging earthquakes. 


(e) Gathering, analyzing, and 
disseminating information. 


(f) Encouraging research. 
(g) Sponsoring training to help 


improve the competence of 
specialized enforcement and other 
technical personnel. 


(h) Helping to coordinate the 
earthquake safety activities of 
government at all levels. 


(i) Establishing and maintaining 
necessary working relationships 


with any boards, advisory boards, 
departments, and agencies, or 
other public or private 
organizations. 


§ 1010. Establishment and 
objectives of the [State's name]
Earthquake Risk Reduction 
and Management Program 


(a) There is hereby established a 
coordinated program pursuant to 
which the state shall implement 
new and expanded activities to 
significantly reduce the 
earthquake threat to its citizens. 
This program, to be known as the 
[State's name] Earthquake Risk 
Reduction and Management 
Program, shall be prepared and 
administered by the Seismic 
Safety Advisory Board. 


(b) The program set forth in 
subdivisions (a) shall .specify 
priorities, funding sources and 
amounts, schedules, and other 
resources needed to significantly 
reduce earthquake risk, etc. 
statewide by January 1, [year]. The 
achievement of this goal shall be 
undertaken by establishing 
objectives within the following 
categories: 


(1) Risk Reduction. The reduction of 
the earthquake risk to acceptable
levels through significant 
reduction in the number of 
vulnerable buildings, avoiding the 
creation of new or greater seismic 
risks, and the promotion and 
expansion of scientific and 
engineering studies to help 
achieve these goals. 


(2) Emergency Response. Develop 
plans, agreements and protocols, 
to deal with special issues, such as 
earthquake prediction, hazardous 
materials, critical facilities, and 
disaster response and mutual aid 
plans for all major population 
centers; establish public 
education, training, and 
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information; and develop plans to 
increase the coordination and 
integration of federal, state and 
local resources, enhance the 
state's capability to respond to a 
major earthquake disaster. 
Improve the state's emergency 
response capability by 
strengthening the statewide 
communication system, creating a 
state emergency coordination 
center or centers, and automating 
emergency management data; and 
training respondents. 


(3) Recovery. Develop systems to 
manage earthquake recovery, and 
minimize unemployment, 
business failures, tax base erosion, 
and associated monetary and 
financial losses critical to the 
restoration of [State's name] 
economy and public services. 
(c) The state's existing seismic 


safety activities are currently 
administered by over [insert 
number] separate agencies. 
Responsibility for administering 
these activities shall remain 
with these agencies. These 
existing activities shall continue 
and their efforts shall be 
incorporated into the 
coordinated program 
established under subdivision 
(a). 


,d) The program shall consist of a 
series of five-year plans and 
each five-year plan shall be 
revised by the [State's name] 
Seismic Safety Advisory Board 
annually and submitted to the 
'Governor and the Legislature. 
,Each revision shall include a 
finding on the state's progress 
toward the goal stated in 
subdivision (b). 


(e) The immediate steps to be 
undertaken by the Board shall 
include the performance of 
existing activities provided the 
budget prepared by the 
Governor for the [date] fiscal 
year and the Budget Act of 
[date] and the preparation of 
the first five-year program. 


(f) The first five-year plan 
document shall be completed 
by [date], and shall include 
specific measures and funding 
needed for adequate progress 
towards the state's earthquake 
safety goals byJanuary 1, [date]. 
This plan and subsequent plans 
shall cover a five-year 
implementation period and 
shall recommend any necessary 
statutory changes for program 
implementation. 


§ 1011. Implementation of 
earthquake risk mitigation 
program 
To implement the foregoing 
responsibilities, the advisory board may 
do any of the folilowing: 
(a) Review state budgets and review 


grant proposals, other than those 
grant proposals submitted by 
institutions of postsecondary 
education to the federal 
government, for earthquake 
related activities and to advise the 
Governor and Legislature thereon. 


(b) Review legislative proposals, 
related to earthquake safety to 
advise the Governor and 
Legislature concerning the 
proposals, and to propose needed 
legislation. 


(c) Recommend the addition, 
deletion, or changing of state 
agency standards when, in the 
advisory board's view, the existing 
situation creates undue hazards or 
when new developments would 
promote earthquake risk 
mitigation, and conduct public 
hearings as deemed necessary on 
the subjects. 


(d) In the conduct of any hearing, 
investigation, inquiry, or study 
which is ordered or undertaken in 
any part of the state, administer 
oaths and issue subpoenas for the 
attendance of witnesses and the 
production of papers, records, 
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reports, books, maps, accounts, 
documents, and testimony. 


§ 1012. Consultation with 
other agencies and groups 
The board shall prepare the [State's 
name] Earthquake Risk Reduction and 
Management Program, in consultation 
with the [list appropriate agencies 
responsible for emergency services, 
geology, emergency medical services, 
the state's universities and other 
appropriate institutions of higher 


learning, the National Guard], other 
appropriate state and local agencies, 
the private sector, volunteer groups, 
and the Legislature. 


The board may hold public hearings 
or joint hearings with other groups and 
conduct other activities as necessary for 
the development of the program. 


§ 1013. Short Title 
This act shall be known and cited as 
the Seismic Safety Advisory Board Act. 
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Appendix C 


Example of Interstate Compact 
Interstate Earthquake Compact of 
[Yea-The Legislature of the State of 
[Name] hereby ratifies a compact on 
behalf of the state of [Name] with any 
other state legally joining therein in 
the form substantially as follows: 


Article I. Purpose 
The purpose of this compact is to 
develop plans and advise on 
earthquake risk reduction and 
management programs) emergency 
response measures, and earthquake 
recovery plans of member states, and 
facilitate mutual aid in the member 
states, and establish a central repository 
of standardized information, inclu ding 
resources in the multi-state area that 
might be needed in a major 
earthquake. The full, immediate, and 
effective utilization of the resources of 
the respective states, including such 
resources as may be available from the 
United States government or any other 
source, is necessary to provide needed 
short-term earthquake disaster 
assistance to states requesting aid. 
These resources shall be incorporated 
into a plan or plans of mutual aid to be 
developed among the appropriate 
agencies of states that are parties to this 
compact. These agencies shall develop 
and follow procedures designed to 
assure the maintenance of resource 
inventories and the exchange of 
information about earthquake risk 
reduction disaster response and 
recovery. It is the policy of the party 
states to carry out this compact in a 
spirit of cooperation to provide the 
most effective earthquake risk 
reduction and management program. 


Article II. Intrastate Planning 


Each party state shall have the duty to 
formulate earthquake risk reduction and 
response and recovery plans and programs 
within such state. There shall be frequent 


consultation between the representatives of 
such states and within the United States 
government and the free exchange of relief 
plans and information, including 
inventories of any material and equipment 
available for response to earthquake 
emergencies. To this end, each state will 
maintain standardized data which will 
establish a comprehensive listing of all 
resources within the (number)-state region 
that might be needed to formulate plans 
during an earthquake disaster. The 
inventory will be shared equitably among 
the party states in the event of an 
earthquake or other emergency, 
recognizing each state's primary 
responsibility to assist and protect its 
residents. Each party state shall also share 
any available information on earthquake 
forecasts and reports of seismic activity. 


Article III. Responsibilities Of 
States 
Whenever the governCOr of a party state 
requests aid from the governor of another 
party state pursuant to this compact in 
coping with an earthquake emergency, the 
requested state shall make available all 
possible aid to the requesting state 
consonant with the maintenance of 
protection for its residents and the policies 
stated in Article . 


Article IV. Reciprocity 
Whenever the officers or employees of any 
party state are rendering aid in another 
state pursuant to the request of another 
party state under this compact, those 
officers or employees shall, while under the 
direction of the authorities of the state to 
which th ey are rendering aid, have the 
same powers, duties, rights privileges, and 
immunities as comparable officers and 
employees of the state to which they are 
rendering aid. Any person holding a 
license, certificate or other permit issued by 
any state, demonstrating the meeting of 
qualifications for professional, mechanical, 
or other skills may render aid involving 
such skill in any party state to meet an 
earthquake emergency, and the state in 
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which aid is rendered shall give due 
recognition of such license, certificate, or 
other permit as if issued in the state in 
which aid is rendered. 


Article V. Immunity 
No party state or its officers, employees or 
other persons, certified by party states 
pursuant to agreed upon criteria and 
procedures for certification, rendering aid 
in another state pursuant to this compact 
shall be liable on account of any act or 
omission in good faith on their part while 
so engaged, or on account of maintenance 
or use of any equipment or supplies in 
connection therewith. 


Article VI. Supplementary 
Agreements 
Nothing in this agreement precludes any 
state from entering into supplementary 
agreements with another state or states for 
the undertaking of mutual aid and 
exchange of information in the event of an 
earthquake emergency. These 
supplementary agreements may 
comprehend, but are not limited to, 
provisions for evacuation and reception of 
injured and other persons and the 
exchange of medical, fire, police, public 
utility reconnaissance, welfare, 
transportation and communications 
personnel, equipment and supplies. 


Article VII. Compensation 
Each party state shall provide 
compensation and death benefits to its 
injured officers, employees or other persons 
certified by party states, pursuant to agreed 
upon criteria and procedures for 
certification and the representatives of 
deceased officers, employees and other 
certified persons in case officers, employees 
or certified persons sustain injuries or death 
while rendering aid in another state 
pursuant to this compact, in the same 
manner and on the same terms as if the 
Injury or death were sustained within the 
state by or in which the officer, employee 
or certified person was regularly employed. 


Article VIII. Reimbursement 
Any party state rendering aid in another 
state pursuant to this compact shall be 
reimbursed by the party state receiving 


such aid for any loss or damage to, or 
expense incurred in the operation of any 
equipment answering a request for aid, and 
for the cost of all materials, transportation, 
wages, salaries and maintenance of officers, 
employees and equipment incurred in 
connection with such request, including 
amounts paid under Article VII, provided 
that nothing herein contained shall 
prevent any assisting party state from 
assuming such loss, damage, expense or 
other cost or from loaning such equipment 
or from donating such services to the 
receiving party state without charge or cost. 
Any two (2) or more party states may enter 
into supplementary agreements 
establishing a different allocation of costs 
as among those states. The United States 
government may relieve the party state 
receiving aid from any liability and 
reimburse the party state rendering aid for 
loss, damage or expense incurred within 
the terms of this article. 


Article IX. Evacuation Plans 
Plans for the orderly evacuation and 
reception of the civilian population as the 
result of an earthquake emergency shall be 
worked out from time to time between 
representatives of the party states. Such 
plans shall include the manner of 
transporting such evacuees, the number of 
evacuees to be received in different areas, 
the manner in which food, clothing, 
housing, and medical care will be provided, 
the registration of the evacuees, the 
providing of facilities for the notification of 
relatives or friends and the forwarding of 
such evacuees to other areas or the 
bringing in of additional materials, 
supplies, and all other relevant factors. The 
plans must provide that the party state 
receiving evacuees shall be reimbursed 
generally for the out-of-pocket expenses 
incurred in receiving and caring for the 
evacuees, for the expenditures and 
transportation, food, clothing, medicines 
and medical care and like items. These 
expenditures shall be reimbursed by the 
party state of which the evacuees are 
residents or by the United States 
government under plans approved by it. 
The party state of which the evacuees are 
residents shall assume the responsibility for 
the ultimate support or repatriation of such 
evacuees. 
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Article X. Availability 
Any state of the United States shall be 
eligible to become party to this compact. As 
to any eligible party state, this compact 
shall become effective when its legislature 
shall have enacted it into law, provided, 
that it shall not become initially effective 
until enacted into law by two (2) party 
states. 


Article XI. Withdrawal 
Any party state may withdraw from this 
compact by enacting a statute repealing the 
same, but no such withdrawal shall become 
effective until ninety (90) days after the 
governor of the withdrawing state shall 
have sent formal notice in writing to the 
governor of each other party state 
informing the governors of the action of 
the legislature in repealing the compact 
and declaring an intention to withdraw. A 
withdrawing state shall be liable for any 
obligations which it may have incurred on 
account of its party status up to the 


effective date of withdrawal, except that if 
the withdrawing state has specifically 
undertaken or committed itself to any 
performance of an obligation extending 
beyond the effective date of withdrawal it 
shall remain liable to the extent of such 
obligation. 


Article XII. Severability 
This compact is to be construed to 
effectuate the purposes stated in Article. If 
any provision of this compact is declared 
unconstitutional or the applicability 
thereof to any person or circumstances is 
held invalid, the constitutionality of the 
remainder of this compact and the 
applicability thereof to other persons and 
circumstances is not to be affected by it. 


(This interstate compact is modeled 
upon the one ratified by the State of 
Tennessee in connection with its 
membership in the Central United 
States Earthquake Consortium.) 
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Appendix D 


Example of Articles of Incorporation 
Articles of Incorporation 


of 


[Name of Board] 


We, the undersigned natural persons of 
age of twenty-one years or more, acting 
as incorporators of a corporation, adopt 
the following Articles of Incorporation 
for such corporation pursuant to the 
State of [state of incorporation]: 
1. The name of the Corporation is 


"[Name of Board] ."/ 


2. The period of duration is perpetual. 


3. (a) (1) The corporation is 
organized and shall be operated 
exclusively for charitable, scientific, 
or education purposes including for 
such purposes the making of 
distribution to organizations, 
formed and operated exclusively for 
public charitable purposed and 
qualifying for exemption from 
taxation under Section 501 (c), (3) of 
the Internal Revenue Code. 
(Hereinafter cited as "I.R.C." 
Reference herein to the I.R.C. also 
refers to the corresponding 
provisions of any future United 
States I.R.C. Law). 


(2) The corporation shall 
promote and support adequate 
earthquake risk reduction and 
management in the United States and 
the states of [enumeratel; shall 
formulate and improve the 
administration of earthquake affairs 
through the Departments and agencies 
of their respective state and federal 
government of the United States. 


(3) The corporation shall 
promote earthquake risk reduction and 
management and shall address the risk 
reduction, emergency response and 
recovery planning, public education, 
and other related matters. For the 


purpose of these Articles of 
Incorporation and this corporation, 
earthquake risk management is hereby 
defined to mean protection from 
physical destruction or damage 
whether such damage or destruction 
shall be man-made or the result of the 
elements or geologic hazards, and the 
rendition of aid and assistance to 
people, organizations and other entities 
required as a result of such physical 
destruction or damages. 


In furtherance of, and not in 
limitation of the general powers 
conferred by the laws of the State of 
Istate of incorporation], and the objects 
and purposes herein set forth, it is 
expressly provided that this 
corporation shall also have the 
following powers, viz.: 


Acting through its Board of 
Directors, its Chairperson and other 
officers, subject to the powers and 
restrictions of the Articles of 
Incorporation and its Bylaws, to do all 
such acts as are necessary or 
convenient to the attainment of the 
objects and purposes herein set forth, 
and to the same extent and as fully as 
any natural person might or could do. 


To purchase, lease, hold, sell, 
mortgage, or otherwise acquire or 
dispose of real or personal property, to 
enter into, make perform or carry out 
contracts of every kind with any 
person, firm) corporation or 
-association;to do any acts necessary or 
expedient for carrying on any and all 
of the activities and pursuing any and 
all of the objects and purposes set forth 
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in the Articles of Incorporation and not 
forbidden by the laws of the State of 


To have offices and promote and 
carry on its objects and purposes 
within or without the State of [state of 
incorporation] in other states of the 
United States. 


In general, to have all powers 
conferred upon a corporation by the 
laws of the State of [state of 
incorporation], except as herein 
prohibited, or forbidden by the Bylaws 
of this corporation. 


(b) The Corporation shall be a 
non-profit corporation and none of its 
assets shall ever be returned or inure to 
the benefit of the members or officers 
or directors thereof, or other private 
persons, but shall be used exclusively 
for the aims and purposes of the 
corporation. In the event of the 
dissolution of the corporation the 
Board of Directors shall, after paying or 
making provision for the payment of 
all of the liabilities of the corporation, 
dispose of all of the assets of the 
corporation exclusively for the 
purposes of the corporation in such 
manner or to such organization or 
organizations organized exclusively for 
religious charitable, scientific, literary 
or educational purposes as shall at the 
time qualify as an exempt organization 
under Section 501 (c) (3) I.R.C. as the 
Board of Directors shall determine. Any 
of the assets not so disposed of, shall be 
disposed by the court having 
jurisdiction over such matters, 
exclusively for such purposes or to such 
organizations as such court 
shall determine which are organized 
and operated exclusively for such 
purposes. 


(c) (1) No part of the net 
earnings of the corporation shall inure 
to the benefit or be distributed to the 
benefit of the members or officers or 
directors thereof or other private 
persons except that the corporation 
shall be authorized and empowered to 
pay reasonable compensation for 


services rendered and to make payment 
and distribution in furtherance to this 
purpose. 


(2) No substantial part of the 
activities of the corporation shall be 
the carrying on of propaganda or 
otherwise attempting to influence 
legislation and the corporation shall 
not participate in or intervene in 
(including the publishing or 
distribution of statements) any political 
campaign on behalf of any candidate 
for public office. Notwithstanding any 
other provisions of these Articles, the 
corporation shall not carry on any 
other activities not permitted to be 
carried on (1) by a corporation exempt 
from Federal Income Tax under Section 
501 (c) (3) of the I.R.C. or (2) a 
corporation contributions to which are 
deductible under Section 170 of the 
I.R.C 
4. The corporation may have officers 


and authorized agents and promote 
and carry out its purposes and 
objects within and without'the 
State of [state of incorporation]. 


5. The corporation shall not have any 
stockholders. The corporation shall 
be made up of the membership of 
the coalition. Each member of the 
coalition shall be a member of the 
Board of Directors and the right to 
one (1) vote. 


(a) Membership shall be open 
and available to the state of the 
coalition and the Federal Emergency 
Management Agency as provided by a 3 
A of the Bylaws. 


(b) SPECIAL PROVISIONS. (1) 
Neither an amendment to the Articles 
of Incorporation or the adoption of a 
plan for the dissolution of the 
corporation may be undertaken 
without the two-thirds (2/3) approval 
of the membership. (2) The majority of 
the membership shall have the sole 
authority to adopt or amend the 
Bylaws provided no adopted Bylaws 
nor any amendment thereto shall be 
made which is inconsistent with these 
Articles of Incorporation or any 
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provision of the State of [state of 
incorporation]. 
6. The term of the members of the 


Board of Directors shall be governed 
and set out by the Bylaws, which 
shall be consistent with the 
requirements as declared in Article 
Five above. 


7. The regulation of the internal 
affairs of the corporation shall be as 
set out in the Bylaws. Provision for 
distribution or final liquidation 
shall be as declared in Article Three 
above. 


8. The address, including street and 
number, of the initial registered 
office is [address] and the name of 
its initial registered agent at such 
address is [address]. 


9. The number of Directors 
constituting the initial Board of 
Directors is and the name and 
address including street and 
number of the persons who are to 
serve as the initial directors until 
the first annual meeting or until 
their successors be appointed and 
qualified are: [enumerate] 
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Appendix E 


Example of Corporate Bylaws 


Bylaws of the 


[name of multi-state seismic safety advisory board] 


Preamble 


The [name of multi-state seismic safety board] shall be available to states for 
advisory board] shall manage and which corresponding prorated funds 
coordinate multi-state and interstate have been added to the annual [name 
earthquake risk reduction activities in of multi-state seismic safety advisory 
those states vulnerable to a maj or board] funding. The amount of the 
earthquake in the [geographic -annual prorated funds will be 
area/jurisdiction]. [Name of multi-state calculated by dividing the annual 
seismic safety advisory board] shall base [name of multi-state seismic 
actively work with government and the safety advisory board] funding 
private sector to facilitate effective provided by FEMA by [appropriate 
efforts to reduce and manage number of states]. 
earthquake risks. b. Associate membership in the 


[name of multi-state seismic safety
Name of Corporation advisory board] shall be open to other 
1. This private not-for-profit states and institutions manifesting an 
corporation shall be known as the interest in the purposes and 
[name of multi-state seismic safety objectives of the corporation. 


advisory board]. c. The membership of the 
corporation may be expanded. 


Seal 
d. No membership certificates of 


2. The corporate seal of the [fname of the corporation shall be required. 
multi-state seismic safety advisory e. The administrative head of any
board] shall have inscribed thereon the prospective state entity or privatename of the corporation, the year of its institution desiring to be considered
creation, and the words "Incorporated, for membership shall apply in writing
State of [name of state of to the Board of Directors specifying 
incorporation]." the type of membership requested. 


The board shall vote on admission of 
Members any new organization to the [name of 


multi-state seismic safety advisory3. Membership to this corporation board] at the next regular meeting
shall consist of Regular and Associate and provide notice of the decision to
members, defined as follows: the requesting entity. 


a. The Regular Members of the 
[name of multi-state seismic safety Place of Business 
advisory board] shall be the states of 
[names of member states], and 4. The principal administrative office 
Regular membership in the [name of of the corporation shall be at 
multi-state seismic safety advisory [appropriate address]. The corporation 
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may have other offices in such other 
places as the Board of Directors shall 
designate from time to time. 
5. The purpose of [name of multi-
state seismic safety advisory board] 
shall be as set forth in its Articles of 
Incorporation as filed in the State of 
[name of state of incorporation]. 


Voting 


6. a. A majority of the state 
representatives of the Board of 
Directors shall constitute a quorum for 
the transaction of business at any 
meeting of the Board, provided that if 
less than a majority of the directors is 
present at said meeting a majority of 
the state representatives adjourn the 
meeting to another time without 
further notice. 


b. Board members may vote at 
meetings, either in person or by 
proxy. Such proxy may be extended 
to any person designated by the 
board member being represented. 
Such proxy will extend to the proxy 
party full authority, rights and 
privileges as specified by these bylaws 
for board members to the extent 
specified by the authorizing 
document. All proxy votes must be in 
writing and filed with the secretary-
treasurer, or the Executive Director. 


c. Each board member shall have 
one vote. 


d. Neither an amendment to the 
Articles of Incorporation, nor the 
adoption of a plan for the dissolution 
of the corporation may be 
undertaken without the approval of 
two-thirds (2/3) of the state 
representatives of the board of 
directors. 


Board of Directors 


7. a. The Board of Directors shall 
consist of states possessing regular 
membership in the [name of multi-
state seismic safety advisory board]. 
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b. Sovereign state governments of 
the corporation shall have 
representation on the board of 
directors through the director of the 
appropriate state emergency 
management agency, or the 
equivalent agency. 


c. In furtherance of, and not in 
limitation of, the general powers 
usually vested in the board of 
directors by virtue of their office, the 
powers expressly given by the laws of 
the State of [name of state of 
incorporation], the terms of the 
charter of this corporation, and 
elsewhere in these bylaws, the 
following specific powers are hereby 
conferred upon the Board of 
Directors: 


(i) To take action as necessary to 
attain the goals and objectives of the 
[name of multi-state seismic safety 
advisory board]. 


(ii) To exclusively develop all policies 
and authorize all business 
transactions. 


(iii) To maintain all policies and 
procedures established by the Board 
of Directors as an official record of 
Board activity in a policy and 
procedure manual which will be 
available for review during regular 
office hours at the principal 
administrative office of the 
corporation. 


(iv) To pay, at its discretion, for any 
property or rights acquired by or 
services rendered to this corporation, 
either wholly or in part, in money,
stocks, bonds, debentures, or other 
securities. 


(v) To create, make and issue 
mortgage, bonds, deeds of trust, trust 
agreements, and negotiable or 
transferable instruments and 
securities secured by mortgage or 
otherwise, and to do every act and 
thing necessary to effectuate the 
same. 







(vi) To appoint, remove of suspend 
[name of multi-state seismic safety 
advisory board] staff or agents 
permanently or temporarily, 
determining their duties and 
responsibilities) to set their salaries 
and to require security bonds as 
needed. 


(vii) To confer by resolution upon the 
Executive Director the power to make 
recommendations to the board 
concerning; the appointment, 
removal or suspension of subordinate 
officers or agents; the designation of 
their duties and responsibilities; and 
the establishment of their salaries. 


(viii) To determine and approve a 
party who shall have the authority on 
behalf of the corporation to sign bills, 
notes, receipts, acceptances, 
endorsements, checks, releases, 
contracts and documents. 


(ix) To delegate any of the powers of 
the board, in the course of the 
business of the corporation, to any 
standing or special committee or to 
any officer or agent of the 
corporation, and to appoint any 
person or persons to be agents of the 
corporation with such powers 
(including the power to sub-delegate) 
and upon such terms as it sees fit. 


(x) To take action as necessary and 
reasonable to prohibit the board, any 
member or employee, acting in their 
official capacity from authorizing or 
permitting any business transaction 
which creates a conflict of interest or 
the appearance of impropriety by 
allowing any one person or business 
enterprise to exert improper influence 
over the board. 


(xi) To establish the authority to 
accept services, gifts, grants or loans 
whenever the federal government or 
any agency or officer thereof or 
whenever any person, firm or 
corporation shall offer to this 
corporation services, equipment, 
supplies, materials, or funds by way 


of gift or grant, for purposes of 
facilitating and fulfilling the goals 
and objectives of the corporation. 


(xii) To take action as necessary and 
feasible to ensure that all gifts, grants. 
loans: gratuities, discounts, favors: 
hospitality or services authorized by 
the board do not create a conflict of 
interest or the appearance of 
impropriety for the board of any 
member thereof. 


(xiii) To ensure that, not more than 
50 percent of any federally provided 
Lname of multi-state seismic safety 
advisory board] funds be reserved for 
[name of multi-state seismic safety 
advisory board, and that not more 
than 50 percent of said funds be 
utilized for indirect operations, the 
balance be reserved for funding such 
multi-state projects (MSP) as the 
Board may identify. 


Officers of the Corporation 


8. a. The officers of the corporation 
shall be the following: 


(1)The chairman, the vice-chairman, 
the secretary-treasurer, and the 
executive director. 


(ii) The chairman, the vice-chairman, 
the secretary-treasurer shall be elected 
by the Board of Directors. 


(iii) The elected officials shall serve 
for one (1) year; commencing with 
the first day of January following the 
annual meeting: at which they were 
elected; or until their successors are 
elected and duly qualified. An officer 
is ineligible to hold more than on e 
elected position. 


(iv) The executive director shall be 
appointed by the Board of Directors. 


b. The chairman shall preside at all 
[name of multi-state seismic safety 
advisory board] Board of Directors 
meetings and provide general 
supervision and direction to all 
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officers and Board of Directors of tfie 
corporation. 


c. The vice-chairman shall perforna 
the duties of the chairman in the 
event of disability or absence from 
the latter office. 


d. The secretary-treasurer shall attei,id
all sessions of the Board of Director 
and all meetings of members, and a sct 
as clerk thereof, and record all vote: Ict 
and minutes; shall give, or cause to 
be given, notices of all meetings of 
the members and of the Board of 
Directors; shall perform such other 
duties as may be prescribed by the 
chairman; and, shall be sworn to the 
faithful discharge of their accurate 
accounts of receipts and 
disbursements in books belonging t o 
the corporation and to the credit of 
the corporation; shall disburse fund 
of the corporation as may be ordere id 


-by the Board of Directors, taking 
proper vouchers thereof, and renderr 
to the chairman and Board membeirsX 
at the regular meetings of the board 
or whenever required, an accountin g
of all the transactions; and at the 
expense of the corporation, shall be 
furnished such bonds as the Board )f
Directors may require. 


e. The executive director, the senior 
[name of multi-state seismic safety
advisory board] staff member, shall 
have general and active managemer it 
of the business of the corporation; 
shall execute bonds, mortgages, all 
contracts requiring a seal, and affix 
the corporation seal thereto in 
accordance with the authorization 
from the Board of Directors. 


(i) The executive director of (name of 
multi-state seismic safety advisory
board] shall be appointed by the Boar d 
of Directors and sit in an advisory
capacity only as an ex officio member 
to the board. 


(ii) The property of the corporations
hall be managed by the executive 
director under the express direction 


and supervision of the Board of 
Directors. 
(iii) The executive director shall have 
the authority to purchase or otherwise 
acquire for the corporation any 
property, rights or privileges that have 
been specifically authorized to be
acquired by the Board of Directors. 
(iv) The executive director may be 
granted the authority to develop and 
appoint advisory committees to meet 
and fulfill the goals and objectives of 
the [name of multi-state seismic safety
advisory board]. 
(v) The executive director shall submit 
a report of the operations of the 
corporation for the preceding fiscal 
year, January 1 to December 31, to the 
board at its first regular meeting 
thereafter. 
(vi) The executive director shall be an 
advisory member of all standing 
committees. 
(vii) The executive director shall make 
all necessary arrangements for the 
holding of meetings and shall have 
authority to make such reasonable 
expenditures for this purpose that are 
within the limits of funds available in 
the treasury of the corporation. 
(viii) The executive director shall 
maintain all vital documents, including
but not limited to all work products, 
fiscal records, administrative 
documents, contractual and 
developmental programs at the 
principal office. 
(ix) The executive director, under the 
supervision of the secretary-treasurer, 
shall maintain accurate accounts of 
receipts and disbursements in books 
belonging to the corporation, and to 
the credit of the corporation in such 
depositories as may be designated the, 
Board of Directors. 
(x) The executive director, under the 
supervision of the secretary-treasurer, 
shall disburse the funds of the 
corporation as may be authorized by
the Board of Directors, taking proper 
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vouchers thereof, and present to the 
Board of Directors at the regular 
meetings, or whenever required, an 
accounting of all transactions. 


(xi) The executive director shall be 
furnished such bonds as the Board of 
Directors may require. 


(xii) The executive director shall make 
recommendations to the board, for 
their final action, in respect to hiring, 
firing, salaries of staff members, and 
any other personnel action as may be 
designated by the Board. 


Standing Committees 


9. a. It is the intention of the board 
to establish standing committees to 
provide oversight and direction to the 
corporation as may be required. 


b. The chairman with the approval of 
the board shall make appointments to 
such standing committees from the 
total membership, as may be deemed 
necessary for the proper operation and 
supervision of the corporation. 


Meetings 


10. a. Regular meetings of the Board 
of Directors shall be held at such time 
and place as may be determined by the 
board. Notice of the time and place of 
such meetings must be given to the 
members by the secretary-treasurer, or 
the office of the executive director, in 
writing, at least thirty (30) days prior to 
the date thereof. 


b. All proposals and/or contracts 
requiring action by the board of 
Directors to expend moneys shall 
require notice of such activity and 
copies of said proposals and/or 
contracts be delivered to Board 
members in writing at least 15 days 
prior to the date of a scheduled 
meeting. 


c. An annual meeting of the board of 
directors shall be conducted during 
the fourth quarter of each year. 
Notice of such meetings shall be 
transmitted to the members in the 


same manner as provided in these 
bylaws for notice of amending the 
bylaws, the annual meeting shall be 
considered as a regular meeting. 


d. Special meetings of the board of 
Directors of the corporation may be 
called by the chairman, or by three 
state representatives for such purpose 
or purposes as they deem advisable. 
Notice of such a called meeting shall 
be transmitted to the members in the 
same manner as provided in these 
bylaws for notice of the regular 
meetings of the board except that the 
notice shall state the purpose or 
purposes for which the meeting is 
called. 


e. All meetings of the board members 
shall be conducted in accordance 
with Robert's Rules ofOrder. 


Tenure of Offlce 


11. In the event a vacancy occurs in 
the office of Chairman, vice-chairman, 
or secretary-treasurer the vacancy for 
the unexpired term shall be filled by 
majority vote of the Board of Directors 
within thirty (30) days of the vacancy. 
No officer shall be subject to removal, 
except for cause, not shall their term of 
office be reduced during their tenure. 


Compensation 


12. a. The board shall not receive any 
stated salaries. By resolution of the 
Board of Directors, a fixed sum and 
expenses, if any, may be allowed for 
attendance at any regular or special 
meetings of the board. However, 
nothing herein contained shall 
preclude any director from serving the 
corporation in any other capacity and 
receiving compensation. 


b. The Board of Directors shall adopt 
a policy in respect to benefits and 
leave which will apply to the entire 
[name of multi-state seismic safety 
advisory board] staff. 
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Resignations 


13. A board member, as defined in 
Article 3, may resign their office at any 
time, provided such resignation is 
made in writing to the Board of 
Directors. Such resignation shall be 
effective upon deposit in the United 
States mail. 


Inspection and Audit of Books 
and Accounts 


14. a. The books, accounts, and 
records of the corporation shall be 
open to inspection by any member of 
the Board of Directors during regular 
office hours of the corporation. The 
original or a duplicate membership 
registry shall at all times be kept at the 
office of the corporation. 


b. The books, accounts, records and 
substantive operations of the 
corporation shall be audited by an 
independent accounting organization
after the close of each fiscal year, and 
the report shall be provided to the 
Board of Directors at their first regular
meeting following the conclusion of 
said audit. 


Notice and Waiver of Notice 


15. Whenever, under the provisions 
of these bylaws, notice is required to be 


given to any directors, officers, or 
members, it shall not be construed to 
be limited to personal notice, but such 
notice may be given by teletype, 
telecopier or in writing by depositing 
the same in the post office or letter box 
in a prepaid, sealed wrapper, addressed 
to such Director, officer or member at 
their address as the same appears on 
the books of the corporation, and the 
time when the same shall be mailed or 
dispatched by teletype or telecopier 
shall be deemed to be the time of the 
giving of such notice. Whenever any
notice is required to be given under the 
provisions of these bylaws, a waiver 
thereof in writing, signed by the party 
or parties entitled to said notice, 
whether before or after the time stated 
herein, shall be deemed equivalent 
thereto. 
16. A two-thirds majority vote of the 
Board of Directors shall be required to 
adopt or amend the bylaws provided 
notice of such proposed amendment 
has been given to each member at least 
thirty (30) days prior to a regular 
meeting at which the amendment is to 
be considered, providing that the 
proposed amendment is not 
inconsistent with the Articles of 
Incorporation. 
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Appendix F 


Model Staff Duty Descriptions 
Because of the multidisciplinary nature 
of a seismic safety advisory board's 
work, it will require the assistance of 
skilled professionals in a number of 
areas of expertise. If the board's fiscal 
and organizational means are limited, 
it may be necessary to rely on the 
technical and professional resources of 
other public-sector or private-sector 
agencies. However, the board can 
expect at some point to require 
assistance for the following 
professional and technical functions. 
They can be performed by full-time 
staffers, who may perform more than just 
one of these functions, or by 
professionals employed by outside 
agencies or entities who serve the 
board as a collateral function of their 
primary employment. 


Legal Counsel 
In addition to dealing with technical 
disciplines like engineering, 
seismology, and geology, the board will 
occasionally need legal advice. 


For example, recent Supreme Court 
decisions expanded the economic 
rights of property owners impacted by 
regulatory action. When mandating 
seismic risk reduction measures for 
private property, State and local 
governments will need to craft risk 
reduction strategies that do not 
compromise the Constitutional 
principle of due process or violate the 
prohibition against taking of property 
without compensation. The board 
should ensure that seismic risk 
reduction policies and procedures are 
based on sound judgment and due 
process, intended to protect both the 
public safety and the economic fights 
of property owners. 


Although design professionals have 
the capability to design and construct 
buildings that resist earthquakes, the 
tort liability issue has inhibited 


innovation in the retrofitting of 
vulnerable buildings and the 
development of seismically resistant 
new buildings. Proper building 
practices, retrofitting collapse-hazard 
buildings and innovative structural 
designs and components in -new 
buildings, reduce earthquake-related 
casualties. The board may need to 
develop a clearly defined tort liability 
benchmark to give local governm ents 
and design professionals when their 
professional judgment calls for 
deviation from existing building codes. 


Such concerns may require the 
advice of a legal counsel, to study 
questions of regulatory due process and 
state and private-sector liability and to 
recommend changes to promote 
earthquake risk management. 
Moreover, legal counsel can provide 
the board with legal advice on 
contracts and interagency agreements, 
including contracts for grant funds, 
program-related services, 
administrative service contracts, and 
interagency agreements. In addition to 
advising the board and its staff, a legal 
counsel familiar with seismic safety 
issues also may be valuable in 
legislative matters, e.g., bill tracking 
and analysis, drafting amendments, 
consulting with board committees and 
other interested parties, making 
presentations, reviewing position 
letters. 


Engineering Geologist 
Earth scientists have long recognized 
the importance of their disciplines in 
identifying and avoiding or reducing 
earthquake hazards. Ample evidence 
correlating surface geology with 
earthquake damage has demonstrated 
that earth science must be better 
reflected in government policies aimed 
at reducing the effects of earthquakes 
on buildings, bridges, roads, and 
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pipelines. To carry out its 
responsibilities relating to the earth 
sciences, the board may need an 
experienced engineering geologist with 
sound judgment and recognized 
credibility, who can independently 
interact with professional peers, 
management-level employees of state 
agencies, legislators and their staffs, 
and local government officials. In 
addition, an articulate engineering 
geologist may prove invaluable in 
explaining the intricacies of 
earthquake-related hazards to the press, 
the public, and policymakers. 


An engineering geologist can 
provide the board with a focus on 'real 
time" geological processes, their effects 
on buildings already built or to be 
built, geological concerns regarding 
lifelines (gas and water pipelines, 
electrical distribution systems), 
transportation systems, and similar 
issues involving the interaction of 
manmade facilities and the terrain they 
rest on. Good geological advice may be 
particularly important in energy-
producing regions where oil and gas 
exploration, development, and 
extraction may be significant issues. 
The Engineering Geologist would also 
be able to advise the board on seismic 
safety policy in the disciplines of 
geophysics, seismology, geology, and 
engineering geology, as well on policies 
relating to electric, water, and gas 
supply systems. Moreover, an 
engineering geologist may prove quite 
valuable in making policy 
recommendations to mitigate 
earthquake-caused landslide, ground 
failure, liquefaction, dam failure, and 
tsunami hazards, and on ways of 
incorporating these policies into local 
and-use planning, subdivision control, 
and building regulations. 


An engineering geologist, can also 
serve as the board's liaison with the 
Legislature and organizations such as 
the US Geological Survey and the 
National Science Foundation's Division 
of Earth Sciences on earth science 
issues, as well as working with local 
and state government geologists to 


improve understanding of seismic 
hazards in local government planning 
and regulation of development. 
Moreover, such help may prove 
invaluable in evaluating earthquake 
predictions for governmental leaders, 
the news media, and the public, 
helping separate scientifically based 
forecasts from those that are not. 


Structural Engineer/Architect 


A structural engineer, or architect with 
structural knowledge, can help with 
design-related matters, such as 
earthquake-related architectural and 
engineering programs, and building 
codes and standards affecting historical 
buildings, common structures and 
buildings, as well as schools, 
emergency service facilities, and 
hospitals. 


Such services may be particularly 
useful in preparing, analyzing and 
recommending legislation related to 
building stock vulnerability, 
earthquake engineering, structural 
design and architecture, as well as 
working with building codes and 
building officials. Design information, 
perspectives and judgments on staff 
work having earthquake design 
components, retrofit and damage repair
would aid in report preparation and 
policy recommendations. A structural 
engineer or architect could also provide 
staff liaison between the board and 
professional organizations representing 
engineering, architecture and other 
related disciplines, and 
local, state, and federal agencies, as 
well as the Legislature. 


The structural engineer or architect 
should be certified by the appropriate 
licensing board, and have adequate 
practical experience in earthquake-
related engineering, including dynamic 
analysis of structures, earthquake 
damage assessment, seismic hazard 
mitigation and post-quake repair,
building codes and standards, research, 
government review and permit
procedures. He or she should also have 
participated in organizations such as 
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the Earthquake Engineering Research 
Institute (EERI), and the American 
Institute of Architects (AIA) and be 
knowledgeable of the Federal 
Emergency Management Agency 
(FEMA) and the National Science 
Foundation (NSF). 


Legislative Liaison 


The board will probably consider 
legislation related to earthquake risk 
reduction, building codes, the 
geotechnical sciences, the engineering 
and design professions, planning, local 
government, emergency response and 
post-earthquake recovery. It may prove 
worthwhile to use a specialist for 
legislative tasks. 


These tasks typically include 
collecting information and securing 
expert testimony, as well as bill 
tracking and analysis, drafting 
amendments, testifying at legislative 
committee hearings, consulting with 
board's committees and other 
interested parties, and making 
presentations. The Legislative Liaison 
could draft letters for the board to send 
to the Governor and the Legislature 
supporting or opposing legislation, as 
well as formulating recommendations 
on pending legislation. 


The legislative liaison should have 
experience in planning, program 
evaluation, or policy analysis, and be 
able to deal with complex 
governmental problems. He or she 
should be able to effectively consult 
with and advise administrators or other 
interested parties on earthquake-related 
issues, gain and maintain the 
confidence and cooperation of those 
contacted, and effectively advocate the 
board's position on p ending legislation 
before legislative and other 
committees. 


Emergency Response Specialist 


A major catastrophic earthquake will 
impose heavy demands on emergency 
responders, probably exceeding 
capabilities and resources. 


Consequently, the board should focus 
some of its attention on ways to 
strengthen emergency response. This 
may require a specialist who would be 
responsible for emergency response 
planning. A comprehensive, multi-
hazard, emergency management 
system should coordinate the response 
elements of local, state, and federal 
governments with volunteer and 
private sector resources. The board can 
help formulate improvements in 
statewide emergency response 
capabilities and organization and 
recommendations to commit time and 
resources on training and testing plans 
for future emergencies. The failure to 
make such investments could leave 
states and local communities 
vulnerable. 


Recovery Specialist 


Financial issues critical to the 
restoration of an earthquake-damaged 
area's economy and public services may 
have to be addressed. The board may 
need the advice of a recovery specialist 
regarding recovery programs, priorities, 
legal processes, financing, insurance, 
and disaster aid. Through advanced 
planning, the board can better 
understand the need for outside 
resources and aid during the recovery 
phase, and determine beforehand what 
must be done to get assistan ce. After a 
disaster, pressure mounts to rebuild 
immediately, without adequately 
thinking through the long-term 
implications and consequences. The 
services of a recovery specialist may 
facilitate advance recovery planning 
and help ensure a more thoughtful, 
methodical, and production recovery 
process 


Public Information Officer 


The board may require a public 
information officer to write, edit, and 
prepare information and material for 
dissemination through all major media 
and devise a public information 
campaign. Typically the officer will also 
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prepare replies to difficult and 
complicated correspondence, and act as 
spokesperson for the agency with 
public groups, news media, and 
individuals inquiring about board 
activities. This may also include 
arranging the participation of board 
members or staff personnel as speakers 
before public groups, or on radio and 
television newscasts or other programs. 


Research Writer/Editor 
The board may need a researchThe boadeed maya rsearchcoordinate
writer/editor to manage the publica-
tions program (if any). These responsi-
bilities may entail publishing a variety 
of documents-legislatively mandated 
and other reports, brochures, tran
scripts, guidebooks, and more-that re-
quire professional expertise to write, 
edit, and produce. A research 
writer/editor can assist the board by
preparing such reports and presenta-
tions, summarizing research findings
and their applicability to seismic risk 
reduction and management. Moreover, 
this staff member may also prove nec-
essary to develop and disseminate in-
formation on seismic safety to various 
audiences such as professional associa-
tions, as well as preparing press releases 
and responding to media inquiries. 


Planner/Program Analyst 


The board may very likely decide to es-
tablish a risk reduction and manage-
ment program, that sets forth priorities,
funding sources and amounts, project 
schedules, and risk reduction activities 
needed to significantly reduce earth-
quake risk. Implementing the specific 
risk reduction activities of such a pro
gram may require a planner or program 
analyst to promote, monitor, and inte-
grate the ongoing earthquake risk re-
duction, emergency response, and dis-
aster recovery projects comprising such 
a program, as well as the accomplish-
ment of numerous specific program
milestones. 


The program manager would 
advocate an ambitious agenda 


requiring the cooperative and active 
participation of diverse organizations 
and agencies. Progress on a number of 
activities will require action by both 
the governor and the legislature to 
establish policy assigning new 
responsibilities, granting new 
authority, and appropriating additional 
fiscal resources. The program manager 
could participate in and monitor the 
process of implementing of such a 
program. Such a person can function as 
a facilitator to integrate activities,individual actions, and
codnt niiulatos nassist the primarily responsible agencies
in every possible way. 


Administrative Manager 


If the board's staff becomes large
enough, or if it administers numerous 
contracts, it may benefit from an 
administrative manager responsible for 
its administrative functions. An 
administrative manager's duties might
also include the more difficult work in 
the areas of personnel, budgeting, 
contract administration, and managing
the computer network, including
determining its need for new 
equipment, software, and staff 
computer training. 


It bears emphasis that such a 
position may most likely only be 
warrantedfor boards with large staffs and 
significantprogrammaticresponsibilities,such as those that may confront a state 
with recurrent, periodic seismic activity 
or a consortium of states requiring
oraion of state eiring 
integration of multi-state seismic safety 
activities over a broad geographic area. 
Staff Analyst 


As its programmatic responsibilities 
increase, the board may benefit from 
employing a staff analyst to assist in 
preparation of its annual budget and 
budget change proposals, and monitor 
its expenditures, prepare monthly
budget forecasts and payrolls, and 
recommend expenditure alternatives to 
assure that the advisory board remains 
within its budget. 
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This staff member would also be an 
excellent choice to oversee the rental or 
leasing of office space, purchase of all 
goods and administrative services, and 
development of guidelines for routine 
purchasing activities to ensure 
compliance with appropriate 
purchasing procedures. He or she could 
also assist in drawing up contracts and 


interagency agreements, including 
contracts for program-related services, 
and oversee the day-to-day 
management of administrative service 
contracts and interagency agreements. 
Moreover a staff analyst can advise the 
board on costs and applications of 
employee benefits, and coordinates the 
board's records management program. 
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Appendix G 


Model Workshop Design 


Insert brief background statement 
explaining why the workshop is being 
convened] 


Purpose of Workshop 


[Insert a statement of workshop's 
purpose and expectations.] 


Strategic Planning Process 


To assist board members develop a 
consensus on it mission, goals, and 
priorities, and provide a frame work for 
a new multi-year earthquake risk 
reduction and management plan, 
strategic planning approach is adopted. 
The approach includes three phases. 


Phase I. Information 
Collection 


The objective of this phase is to obtain 
a current and comprehensive 
perspective on the board's mission and 
performance. This perspective is 
derived from one-on-one in-depth 
interviews with representatives of the 
constituency that are conducted by a 
trained professional. The result of this 
phase is the accumulation of issues, 
raised by those who are interviewed, 
that provide an assessment of the 
perceived strengths, weaknesses, 
opportunities, and obstacles associated 
with seismic safety efforts. The issues 
are grouped into dominant themes and 
presented to the workshop participants. 


Phase II. Evaluation and 
Integration 


After the issues raised during the data 
collection phase are presented and 
discussed, they will be categorized into 
actionable programs, i.e., actions that 
can be taken to address the needs 
identified by the issue(s). The outcome 


of this exercise should be a list of 
actionable programs or "action items" 
(there should be at least 15 of these) 
that the board may want to pursue in 
the next five years. Participants will 
break-up into small groups of no more 
than 5-7 people to develop the action 
items. The groups will be asked to 
address the following aspects for each 
action item: 
1. Assumptions: The basic premises for 


proposing the program; 
2. Objectives: The proposed outcome 


of program; 
3. Implementation Steps: The required 


research on foundations needed, a 
basic implementation strategy, and 
an evaluation mechanism. 
Each group will be assigned 2-3 


action items to develop. It will take 
each group 2-3 hours for each one. 


Once all of the action items have 
been developed, the workshop 
participants will prioritize the 
actionable programs according to such 
criteria as feasibility, projected 
resources listed in Chapter 9. 


The last exercise of this phase will 
be the formulation of the board's 
mission statement and goals. The 
mission statement should reflect the 
objectives given to the programs the 
project will attempt to implement in 
the next five years. 


Phase III. Strategic Policies 


The results of the workshop will be 
summarized and circulated for review 
before the board acts to adopt. It will 
contain a set of policies that can be 
used to draft of a comprehensive risk 
reduction and management plan. 







MODEL AGENDA FOR WORKSHOP 
Development of Multi-Year Risk Management Program 


[Location] 
[Date] 


I Agenda 


[Day 1: Date] 


1:00 p.m. - 2:00 p.m. Workshop Registration 
[Room Name] 


2:00 p.m. - 2:15 p.m. Workshop Opening 
[Room Name] 


* Welcome and Introductions 
[Name of Presenter] 


2:15 p.m. - 2:30 p.m. * Review workshop Objectives, 
Logistics and Agenda 
[Name of Presenter] 


2:30 p.m. - 3:30 p.m. Panel Presentation 


* Ten Year Retrospective 
[Name of Presenter] 


* Earthquake Risk 
[Name of Presenter 


* Goals and Objectives: Met/Unmet 
[Name of Presenter] 


3:30 p.m. - 4:00 p.m. BREAK 


4:00 p.m. - 5:00 p.m. Panel Presentation: 


* Mandated Programs and Future Funding 
[Name of Presenter] 


5:00 p.m. - 5:30 p.m. Review Strategic Planning Process 
[Strategic Planner] 


6:00 p.m. - 7:00 p.m. DINNER 


7:30 p.m. - 9:00 p.m. Present and Discuss Results of Information 
Collection Phase 


[Room Name] 
[Strategic Planner] 
Categorize Results into Actionable Programs 
Board and Staff 
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[Day 2 Date] 


7:30 a.m. - 8:30 a.m. 


8:45 a.m. - 9:15 a.m. 


9:15 a.m. - 11:00 a.m. 


11:00 a.m. - 11:10, a.m. 


11:10, a.m. - 12:00 p.m. 


12:00, p.m. 


1:30 p.m. -


2:30 p.m. -


4:00 p.m. -


4:30 p.m. -


6:3'0 p.m. -


7:30 p.m. 


- 1:00 p.m. 


2:30 p.m. 


4:00 p.m. 


4:30 p.m. 


6:30 p.m. 


7:30 p.m. 


BREAKFAST BUFFET 
[Room Name] 


Review Process for Development of 
Action Programs 
[Room Name] 
[Strategic Planner] 


Formation of Break-out 
GroupslRoom assignments For 
Break-out groups 
Board and Staff 


Break-out Groups 
Deliberations: First Session 
[Room Name] 


Transition to Meeting Room 


Reports Prom First Session 
Break-out groups 
[Room Name] 


LUNCH 
[Room Name] 


continuation of First Session 
Reports 
[Room Name] 


Break-out Groups Deliberations: Second Session 
[Room Name] 


BREAK 
[Room Name] 


Reports from Second Session Break-out groups 
[Room Name] 


Reception - Informal Discussions 
[Room Namne] 


BARBECUE DINNER 
[Room Name] 
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[Day Three, Date] 


7:30 a.m. - 8:30 a.m. BREAKFAST BUFFET 
[Room Name] 


9:00 a.m. - 10:00 a.m. Prioritizing of Action Programs 
[Room Name] 
[Strategic Planner] 


10:00 a.m. - 10:15 a.m. BREAK 


10:15 a.m. - 11:30 a.m. Formulate Mission Statement 


11:30 a.m. - 12:00 p.m. Room Check-out 


12:00 p.m. - 1:00 p.m. LUNCH 
[Room Name] 


1:30 p.m. - 2:00 p.m. Presentation of Priorities List 
- [Room Name] 


2:00 p.m. - 2:30 p.m. Workshop Wrap-up and Next Steps 
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A workshop was held January 25-26, 
1993, in Salt Lake City, Utah, to assess 
and suggest amendments to be 
incorporated into the final draft of this 
manual. The Seismic Safety 
Commission gratefully acknowledges 
all those who assisted in this endeavor. 


Arizona 


Reginald A. Yates 
Earthquake Program Manager 
Arizona Department of 
Emergency and Military Affairs 
Division of Emergency Services 
5636 E. Mc-Dowell Rd 
Phoenix, AZ 85008

Phone: (602) 231-6238

Fax: (602) 231-6231



Arkanas 


Jack DuBose 
Deputy Director 
Arkansas Office of Emergency 
Services 
PO Box 758

Conway, AR 72032-0758

(501) 329-5601

Fax: (501) 327-8047



Dan Cicirello 
Earthquake Preparedness 
Supervisor 
Arkansas Office of Emergency 
Services 
PO Box 758

Conway, AR 72032-0758

(501) 329-5601

Fax: (501) 327-8047



California 
Timothy C. Cronin 
Staff Counsel/Project Manager 
California Seismic Safety 
Commission 
1900 K St., Ste. 100

Sacramento, CA 95814



H-1



Appendix H 


Workshop Roster

(916) 327-1737

Fax: (916)1 322-9476



Ter DeVriend 
Staff Services Analyst 
California Seismic Safety 
Commission 
19001 K St., Ste. 100

Sacramento, CA 95814

(916) 323-4211

Fax: (916) 322-9476



Paula Schulz 
Earthquake Program Manager 
California Office of Emergency 
Services 
101 8th St.' Ste. 152

Oakland, CA 94607

(510) 540-2713

Fax: (510) 540-3581



Cheryl Tateishi 
Earthquake Program Manager 
California Office of Emergency 
Services 
1110 East Green St., Ste. 300

Pasadena, CA 91106

(818) 304-8383

Fax: (818) 304-8398



L. Thomas, Tobin 
Executive Director 
California Seismic Safety 
Commission 
1900 K St., Ste. 100

Sacramento, CA 95814

(916) 322-4917

Fax: (916) 322-9476








Central United States 
Earthquake Consortium 
(CUSEC) 


Harvey Ryland 
Executive Director 
Central United States 
Earthquake Consortium 
2630 E. Holmes Rd. 
Memphis, TN 38118 
(901) 345-0932 
Fax: (901) 345-0998 


FEM[A 
Donna Dannels 
Emergency Management Officer 
Federal Emergency Management 
Agency 
Office of Earthquakes and 
Natural Hazards 
Federal Center Plaza 
500 C St., SW 
Washington, DC 20472 
(202) 646-3662 
Fax: (202) 646-3104 


IdalIo 


Stephen Weiser 
Earthquake Program Manager 
Bureau of Disaster Services 
650 West State St. 
Boise, ID 83720 
(208) 334-3460 
Fax: (208) 334-2322 


Illinois 
Robert B. Olshansky 
Assistant Professor 
University of Illinois 
at Urbana-Champaign 


Department of Urban and 
Regional Planning 
907 1/2 West Nevada St. 
Urbana, IL 61801 
(217) 333-3890 
Fax: (217) 244-1717 


Nevada 
James Goodfellow 
Earthquake Program Manager 


Division of Emergency 
Management 
Capitol Complex 
2525 South Carson St 
Carson City, NV 89710 
(702) 687-4240 
Fax: (702) 687-6788 


New England States 
Earthquake Consortium 


Louis H. Klotz 
Executive Director 
New England States Earthquake 
Consortium 
501 Islington St. 
Portsmouth, NH 03801 
(603) 430-9876 
Fax: (603) 430-9875 


New York 


John Gibb 
Earthquake Program Supervisor 
State Emergency Management 
Office 
Public Security Building 
No. 22 State Campus 
Albany, NY 12226-5000 
(518) 457-9960 
Fax: (518) 457-9930 


Oregon 


David S. Mayer 
State Earthquake Program 
Coordinator 
Metropolitan Service District 
2000 SW First Ave. 
Portland, OR 97201-5398 
(503) 221-1646 
Fax: (503) 273-5585 


South Carolina 
Bob Clithero 
Earthquake Program Manager 
Emergency Preparedness 
Division 
1429 Senate St. 
Columbia, SC 29201 
(803) 734-8020 
Fax: (803) 734-8062 
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Fax: (801) 581-7065

Utah 


Fred May 
Natural Hazards Program 
Manager 
Utah Comprehensive 
Emergency Management 
State Office Building, Rm. 1110

Salt Lake City, UT 84114

(801) 538-3758

Fax: (801) 538-3770



Bob Carey 
Earthquake Program Manager 
Utah Comprehensive 
Emergency Management 
State Office Building, Rm. 1110

Salt Lake City, UT 84114

(801) 538-3400

Fax: (801) 538-3770



.Caryn Johnson 
Natural Hazards, Intern 
Utah Comprehensive 
Emergency Management 
State Office Building, Rm. 1110

Salt Lake City, UT 84114

(801) 538-3400

Fax: (801) 538-3770



Utah Earthquake Advisory 
Board 


Walter J.. Arabasz 
Director 
University of Utah Seismograph 
Stations 
705 W. C. Browning Bldg. 
Salt Lake City, UT 84112

(801) 581-6274



David Curtis 
Past President 
Structural Engineers Association 
of Utah 
Curtis Engineering 
366 South 500 East 
Salt Lake City, UT 84102

(801) 531-1173

Fax: (801)328-2060 


James Golden 
Assistant Chief Structural 
Engineer 
Structures Division 
Department of Transportation 
4501 South 2700 West 
Salt Lake City, UT 84119

(801) 965-4191

Fax: (801) 965-4338



Steven M. Klass 
Deputy State Planning 
Coordinator 
Governor's Office of Planning 
and Budget 
116 State Capitol 
Salt Lake City, UT 84114

(801) 538-1556

Fax: (801) 538-1547



T. Leslie Youd 
Professor 
Department of Civil Engineering 
Brigh am Young University 
3 70 Clyde Bldg.

Provo, UT 84602

(801) 378-2811

Fax: (801) 378-4449
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Appendix I 


Existing Seisnic Safety Advisory Boards 
Indiana Seismic Safety Advisory Board


Arizona Indiana State Emergency Management 
Arizona Council for Earthquake Safety Agency 
Arizona Department of Emergency and IN GOVT CTR Sf302 W. Washington St. 


Military Affairs E208 
Division of Emergency Services Indianapolis, IN 46204 
5636 E. McDowell Rd. (317) 232-3986 
Phoenix, AZ 85008 FAX (317) 232-3895 
Phone: (602) 231-6238 
Fax: (602) 231-6231 Kentucky 


Governor's Earthquake Hazards & Safety
Arkansas Technical Advisory Panel 


Arkansas Earthquake Advisory Council Kentucky Division of Div. of Disaster & 
Arkansas Office of Emergency Services Emergency Services 
P.O. Box 758 EOC Building, Boone Center 
Conway, AR 72032-0758 Frankfort, KE 40506 
(5011) 329-5601 (502) 564-8611 
Fax: (501) 327-8047 


Mississippi 
California Mississippi Seismic Advisory Panel 


Seismic Safety Commission Mississippi Emergency Management 
1900 K St.) Ste. 100 Agency 
Sacramento, CA 95814 P.O. Box 4501, Fondren Station 
(916) 322-4917 Jackson, MS 39216 
Fax: (916) 322-9476 (601) 352-9100 


Central United States Earthquake Missouri 
Consortium (CUSEC) Missouri Earthquake Hazard Mitigation 


Central United States Earthquake Panel 
Consortium Missouri Emergency Management Agency 


2630 E. Holmes Rd. P.O. Box 116 
Memphis, TN 38118 Jefferson City, MO 65102 
(901) 345-0932 (314) 751-9779 
Fax: (901) 345-0998 FAX (314) 634-7966 


Eawaii Nevada 
Hawaii State Earthquake Advisory Board -Nevada Seismic Safety Council 
Office of the Director of Civil Defense Division of Emergency Management 
3949 Diamond Head Road Capitol Complex 
Honolulu, HA 96816-4495 2525 South Carson St. 
(808) 734-2161 Carson City, NV 89710 
Fax: (808) 737-4150 (702) 687-4240 


Fax: (702) 687-6788 
Illinois 


Illinois Earthquake Advisory Board New England States Earthquake 
Illinois Emergency Services & Disaster Consortium (NESEC) 


Agency New England States Earthquake 
110 East Adams St. Consortium 
Springfield, IL 62706 501 Islington St 
(217) 782-4448 Portsmouth, NH 03801 


(603) 430-9876 
Indiana Fax: (603) 430-9875 
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Oregon 
Oregon Seismic Safety Policy Advisory 


Committee 
595 Cottage St., NE 
Salem, OR 97310 
(503) 378-2903 
Fax: (503) 588-1378 


Puerto Rico 
Comision de Seguridad Contra 


Terremotos 
Pda. 3 1/2 Ave. Munoz Rivera 
Pta. de Tierra Apartado Correo 5887 
SanJuan, PR 00906 
(809) 722-8784 
Fax: (809) 725-0350 


South Carolina 
South Carolina Seismic Safety Consortium 
Dept. of Civil Engineering
The Citadel 
Charleston, SC 29401 
(803) 797-4208 


Southeastern United States Seismic 
Safety Consortium 


Southeastern United States Seismic Safety
Consortium 


Dept. of Civil Engineering 
The Citadel 


Charleston, SC 29401 
(803) 797-4208 


Tennessee 
Tennessee Seismic Safety Advisory Panel 
Tennessee Emergency Management


Agency 
Tennessee EOC 
3041 Sidco Dr. 
Nashville, TN 37204-1502 
(615) 252-3311 


Utah 
Utah Earthquake Advisory Board 
University of Utah Seismograph Stations 
705 W. C. Browning Bldg. 
Salt Lake City, UT 84112 
(801) 581-6274 
Fax: (801) 581-7065 


Washington 
Washington State Seismic Safety Advisory 


Committee 
Washington State Dept. of Natural 


Resources 
Geology & Earth Resources Division 
P.O. Box 47007 
Olympia, WA 98504-7007 
(206) 902-1000 
Fax: (206) 902-1785 
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End user-Persons and organizations 
who are responsible for implementing 
risk reduction activities; those who re
ceive and use the results of the pro
fessional work products of practicing 
engineers and geotechlical scientists, 
researchers, etc., including school 
teachers, emergency response and 
building officials, insurance and con
struction companies, homeowners, and 
the general public. 


Hazard-An act or phenomenon that 
has the potential to produce harm or 
other undesirable consequences to 
some person or thing. 


Hazardous structure-Astructure or 
edifice whose condition creates an 
imminent danger of physical injury, 
harm, or damage to some person or 
thing within or nearby it. 


Nonstructuralhazard-A condition or 
phenomenon in an edifice or structure, 
such as non-load-bearin g architectural 
elements and mechanical and electrical 
components of the building system, 
that is unrelated to its construction or 
structure that has the potential to 
produce hanm or other undesirable 
consequences to some person or thing 
within or nearby it. 


Risk-The probability that the potential 
harm or undesirable consequences of a 
hazard will be realized; the convolution 
of the hazard and the vulnerability. 


Risk management-The evaluation of 
alternative risk control actions, 
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Lexicon of Terms 
selection among them (including doing 
nothing and their implementation. 
Includes predicting damaging events 
and their effects, and reducing the 
vulnerability of facilities, improving 
emergency response and recovery, etc. 


Seismic safety-The condition of being 
reasonably free or secure from 
earthquake-related danger, harm, 
injury, or economic loss. 


Stakeholders-Individuals, agencies, and 
entities, in both the private and the 
public sectors, with earthquake-related 
responsibilities who have significant 
influence on seismic risk management 
efforts. 


Strturalhazard-A structural 
condition or phenomenon, such as 
parts of a building that bear vertical 
gravity loads or lateral seismic forces, or 
both, in an edifice or structure that has 
the potential to produce harm or other 
undesirable consequences to some 
person or thing within or nearby it. 


User-Persons and organizations who 
are responsible for formulating risk 
reduction activities; those who use and 
communicate their knowledge in their 
professional work products including 
government policy makers, practicing 
engineers and geotedhnical scientists, 
researchers, etc. 


Vulnerability-Susceptibility to physical 
injury, harm, damage, damage, or 
economic loss. 
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Appendix K 


California Seismic Safety Commission

The California Seismic Safety Commission, under contract to the Federal 
Emergency Management Agency, developed this document. The commission's 
staff counsel, Timothy Cronin was project director. As stated in the 
acknowledgments, many others contributed to the shaping of the work. 


Wilfred D. Iwan LeRoy Crandall Barbara Cram Riordan 
Chairman Soils Engineering Local Government 
Mechanical Engineering 


Senator Alfred E. Alquist Morgan Davis James E. Slossen 
(Chris Lindstrom) Insurance Geology
State Senate 


Hal Bernson Paul F. Fratessa Stanley Scott 
Local Government Structural Engineer Local Government 


Bruce A. Bolt Robert E. McCarthy Patricia Snyder
Seismology Local Government Volunteer Organizations 
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FOREWORD


In 1984, the Federal Emergency Management
Agency (FEMA) initiated a comprehensive, and
closely coordinated program to develop a body of
knowledge in support of building practices that
would increase the ability of existing buildings to
withstand the forces of earthquakes. Societal issues
inherent in seismic rehabilitation processes also have
received attention. At a cumulative cost of about $26
million, this FEMA effort has generated two dozen
publications and a number of sotvare programs and
audio-visual training materials for use by design pro-
fessionals, building regulatory personnel, educators,
researchers, and the general public. The program has
proceeded along separate but parallel approaches in
dealing with both private sector and federal build-
ings.


Already available from FEMA to private sector prac-
titioners and other interested parties is a "technical
platform" of consensus criteria on how to deal with
some of the major engineering aspects of the seismic
rehabilitation of buildings. Completed in 1992, this
technical material comprises a trilogy with support-
ing documentation: a method for the rapid identifica-
tion of buildings that might be hazardous in an earth-
quake and which can be conducted without gaining
access to the buildings themselves; a methodology
for a more detailed evaluation of a building that iden-
tifies structural flaws that have caused collapse in
past earthquakes and might do so again in future
earthquakes, and a compendium of the most com-
monly used techniques of seismic rehabilitation.


Along with this volume, the culminating activity in
the field of seismic rehabilitation is the completion of
a comprehensive set of nationally applicable guide-
lines with commentary on how to rehabilitate build-
ings so that they will better withstand earthquakes.
Known as the AEJRP Guidelinesforthe Seismic
RehabilitationofBuildings (FEMA 273) and the
Commentary on the Guidelinesforthe Seismic
RehabilitationofBuildings (FEMA 274), these vol-
umes, the results of a multiyear, multimillion dollar
effort, represent a first of its kind in the United


States. The Guidelines allow practitioners to choose
design approaches consistent with different levels of
seismic safety as required by geographic location,
performance objective, type ofbuilding, use or oc-
cupancy, or other relevant considerations. The
Guidelines documents also include analytical tech-
niques that will assist in generating reliable estimates
of the expected earthquake performance of rehabili-
tated buildings. This extensive platform of materials
fills a significant gap in that portion of the National
Earthquake Hazards Reduction Program (NEHRP)
focusing on the seismic safety of existing buildings.


The Guidelines documents were given consensus
review by representatives of a broad spectrum of us-
ers including the construction industry; building de-
signers; building regulatory organizations; building
owners and occupant groups; academic and research
institutions; financial establishments; local. state, and
federal levels of government; and the general public.
This process helped to ensure the national applicabil-
ity of the Guidelines documents and encourage wide-
spread acceptance and use by practitioners. It is ex-
pected that, with time, the Guidelineswill be refer-
enced or adapted by standards-setting groups and
model building code organizations and will thereby
diffuse widely into building practices across the
United States.


This volume complements the technical materials
principally oriented to design professionals in the
Guidelines documents. Because of the complexities
and possible disruption caused by seismic rehabilita-
tion projects, this volume's title, PlanningforSeis-
mic Rehabilitation:Societal Issues, calls attention to
tvo important themes: that careful planning can min-
imize possibly difficult societal problems and that
there exists a wide range ofsocietal issues that may
be more significant in rehabilitation projects than in
new construction. In many ways, this publication is
intended to provide a "heads up" to those who are
considering individual or multiple building, construc-
tion class or use, or area-focused seismic rehabilita-
tion efforts.
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This volume exploring societal issues reflects very
generous contributions of time and expertise on the
part of many individuals, contributions that are
warmly acknowledged. FEMA is particularly


grateful for the efforts of the BSSC and its consultant
Robert Olson, the Project Oversight Committee, and
the BSSC Project Committee and Seismic Rehabili-
tation Advisory Panel.


FederalEmergency ManagementAgency
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PREFACE and ACKNOWLEDGMENTS


In August 1991, the National Institute of Building
Sciences (NIBS)i entered into a cooperative agree-
ment with the Federal Emergency Management
Agency (FEMA) for conduct of a comprehensive
seven-year program leading to the development of a
set of nationally applicable guidelines for the seismic
rehabilitation of existing buildings. Under this
agreement, the Building Seismic Safety Council
(BSSC) served as program manager with the Amer-
ican Society of Civil Engineers (ASCE) and the Ap-
plied Technology Council (ATC) working as subcon-
tractors. Initially, FEMA provided funding for a pro-
gram definition activity designed to generate the de-
tailed work plan for the overall program. The work
plan was completed in April 1992 and in September
FEMA contracted with NIBS for the remainder of
the effort.


The major objectives of the project were to develop a
set of technically sound, nationally applicable guide-
lines (with commentary) for the seismic rehabilitation
of buildings; to achieve building community consen-
sus regarding the guidelines; and to structure the ba-
sis of a plan for stimulating widespread acceptance
and application of the guidelines. The technical
guidelines documents produced as a result of this
project-the NEHRP Guidelinesforthe Seismic Re-
habilitationofBuildings (FEMA 273) and its Com-
mentay (FEMA 274)-are intended to serve as a
primary resource on the seismic rehabilitation of
buildings for the use of design professionals, educa-
tors, model code and standards organizations, and
state and local building regulatory personnel.


As noted above, the project work involved the ASCE
and ATC as subcontractors as well as groups of vol-
unteer experts and paid consultants, and it was struc-
tured to ensure that the technical guidelines writing
effort benefited from consideration of: the results of
completed and ongoing technical -efforts and research
activities; societal issues, public policy concerns, and
the recommendations presented in an earlier FEMA-
funded report on issues identification and resolution;
cost data on application of rehabilitation procedures;
the reactions of potential users; and consensus review
by a broad spectrum of building community interests.


While overall management has been the responsibil-
ity of the BSSC, responsibility for conduct of the
specific project tasks was shared by the BSSC with
ASCE and ATC. Specific BSSC tasks were com-
pleted under the guidance of a BSSC Project Com-
mittee. To ensure project continuity and direction, a
Project Oversight Committee (POC), was responsible
to the BSSC Board of Direction for accomplishment
of the project objectives and the conduct of project
tasks. Further, a Seismic Rehabilitation Advisory
Panel reviewed project products as they developed
and advised the POC on the approach being taken,
problems arising or anticipated, and progress made.
Three user workshops also were held during the
course of the project to expose the project and vari-
ous drafts of the Guidelinesdocuments to review by
potential users of the ultimate project product.


The final drafts of the Guidelinesand its
Commentary were submitted to the BSSC member
organizations for balloting in October-December
1996 and June-July 1997. The final versions of the
consensus-approved documents were transmitted to
FEMA for publication in September 1997.


This document was developed for the Building Seis-
mic Safety Council by ROA (Robert Olson Associ-
ates, Inc.) to serve as an additional resource to pro-
vide those considering seismic rehabilitation with
insights into the complex economic, social, and polit-
ical issues surrounding such efforts. The BSSC is
gratefull to Mr. Olson for sharing his professional


expertise and participating throughout the project.


The BSSC also wishes to acknowledge the wide vari-
ety of groups that provided Mr. Olson with helpful
contributions .and suggestions. Special appreciation
is extended to the members of the BSSC Project
Committee and Seismic Rehabilitation Advisory
Panel, the participants in the users' workshops held
during the Guidelines development effort, and the
Advisory Committee on Social and Policy Issues
formed for this project by the Earthquake Engineer-
ing Research Institute-all of whom provided valu-
able advice and comments (see Appendix B for com-
mittee/panel membership lists.). The BSSC also
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constructive suggestions during that have immeasur-
ably improved the products of the project.


It should be noted that recommendations resulting
from the concept work of the BSSC Project Commit-
tee have resulted in initiation of a case studies project
that will focus on the development of seismic reha-
bilitation designs for over 40 buildings selected from
an inventory of buildings determined to be seismi-
cally deficient under the implementation program of
Executive Order 12941 and determined to be consid-
ered


"typical of existing structures located throughout the
nation."


Feedback from those reading this Societal Issues vol-
ume and using the Guidelinesdocuments outside the
case studies project is strongly encouraged. Further,
the curriculum for a series of education/training sem-
inars on the Guidelines is being developed and a
number of seminars are scheduled for conduct in
1998. Those who wish to provide feedback or with a
desire for information concerning the seminars
should direct their correspondence to: BSSC, 1090
Vermont Avenue, N.W., Suite 700, Washington,
D.C. 20005; phone 202-289-7800; fax 202-289-
1092; e-mail bsscgnibs.org.
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EXECUTIVE SUMMARY


Those involved in the complex process of preparing
the NEHRP Guidelinesfor the Seismic Rehabilita-
tion ofBuildings and its Commentay (referred to in
this publication as the Guidelines or the Guidelines
documents.) recognized from the outset the impor-
tance of helping users deal with the social, economic,
and public policy complexities of rehabilitation. In-
deed, the Executive Director of the Building Seismic
Safety Council, the managing organization for this
project, noted that seismic rehabilitation decision-
makers "possibly are not technically oriented but will
have to say yea or nay on incorporating information
from the Guidelinesinto local practices, be they busi-
ness or regulatory.1


This SocietalIssues volume has been prepared to
acquaint potential users of the Guidelines documents
with typical problems unrelated to design and con-
struction processes that might arise when planning or
engaging in seismic rehabilitation projects and pro-
grams. Further, it is intended to alert readers to the
difficulties inherent in implementing seismic rehabil-
itation recommendations.


The goals of seismic rehabilitation are important.
They include, above all, protecting life and property
in future earthquakes as well as protecting invest-
ments, lengthening a building's usable life, reducing
demands on post-eartbquake search and rescue re-
sources, protecting historic structures, shortening
business interruption time, maintaining inventories
and customers, and reducing relocation needs/de-
mands. Other worthy goals include limiting the need
for post-earthquake emergency shelter and temporary
housing, minimizing the release of hazardous sub-
stances, conserving natural resources, avoiding the
costly processes of settling insurance claims and ap-
plying for post-disaster aid, protecting savings and
contingency funds, reducing the amount of debris to
be removed, and facilitating an earthquake-stricken
community's return to normal patterns of activity.


This publication is structured to emphasize two basic
user-oriented concepts. The first is a four- step itera-
tive process that outlines a set of decision points so
the user can determine whether seismic rehabilitation


efforts are needed and, if so, their potential scope.
The second offers a simple "escalation ladder" to
help users understand the degree of conflict inherent
in and the implications of choosing what, if any, seis-
mic rehabilitation strategies to follow.


The four-step decision process includes:


* Defining the problem by conducting preliminary
and, if needed, detailed analyses of the risk;


* Developing and refining the alternatives for ad-
dressing seismic rehabilitation;


* Adopting an approach and an implementation
strategy; and


* Securing the needed resources .and implementing
the seismic rehabilitation measures.


The strategies available to those who become in-
volved with seismic rehabilitation will reflect the
mixture of private efforts and governing public poli-
cies existing in the specific context (e.g., a city). At-
trition is one choice and has the least conflict. A sec-
ond choice is purely voluntary rehabilitation, but
even this approach may engender some conflict as
government becomes involved in the permitting pro-
cess. The third choice involves a more proactive role
of government and, therefore, a potentially higher
level of conflict; it entails informally encouraging
owners to rehabilitate their buildings by establishing
some standards and triggers and then negotiating the
scope of work on a case-by-case basis as a condition
of being granted the necessary permits. The fourth
and final strategic choice and the one with the high-
est degree of conflict centers on government manda-
tion of seismic rehabilitation-i.e., the establishment
of seismic rehabilitation ordinances defining which
types or uses -ofbuildings require rehabilitation, the
applicable standards, reporting and inspection re-
quirements, time frames for compliance, and penal-
ties for not doing so.


In recognition of the fact that each building is
unique, this publication also examines the wide spec-
trum of socioeconomic issues that may face those
involved in seismic rehabilitation efforts. Each is
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discussed in terms of the nature of the problem, typi-
cal issues, and some example solutions. Considered
are problems related to historic properties, the distri-
bution of economic impacts, occupant dislocation,
business interruption, effects on the housing stock,
rehabilitation triggers, financing rehabilitation, legal
concerns, and selection of rehabilitation targets.


Inasmuch as the intended users of the Guidelines
documents and this publication are most likely to be
local building and planning officials, private owners
and consulting design professionals, three illustrative
"application scenarios" are presented. Each scenario


presents a situation (for a private company facilities
manager; a local government city manager and build-
ing official; and a consulting engineer) and a list of
considerations that would commonly have to be ad-
dressed.


The economic, social, and political complexities and
the varying seismic environments ofthe United
States are such that seismic rehabilitation programs
will have to be tailored to thousands of individual
situations. This publication therefore provides an
extensive reference section to help the reader locate
additional applicable materials.
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Chapter 1
WHY SEISMIC REHABILITATION?


WHY REHABILITATION?


The core argument for the seismic rehabilitation of
buildings is that rehabilitated buildings will provide
increased protection of life and property in future
earthquakes, thereby resulting in fewer casualties and
less damage than would otherwise be the case. It is a
classic mitigation strategy not unlike preventive med-
icine. On the human level, more earthquake-resistant
buildings will mean fewer deaths and injuries in an
event and therefore lower demand on emergency
medical services, urban search and rescue teams, fire
and law enforcement personnel, utilities, and the
providers of emergency shelter. In the commercial
sector, less damage to structures will mean enhanced
business survival and continued ability to serve cus-
tomers and maintain markets or market shares. More
specifically, for commercial enterprises seismic reha-
bilitation will better protect physical and financial
assets; reduce inventory loss; shorten the business
interruption period; avoid the need for relocation;
and minimize secondary effects on suppliers, ship-
pers, and other businesses involved in support ser-
vices or product cycles. For governments, less dam-
age to government structures will mean continued
services and normal processes or at least minimal
interruptions. If government structures come through
an earthquake with little or no damage, agencies will
not have to relocate services, and public officials can
respond to the immediate and long-term demands
placed on them by the event. In short, seismic reha-
bilitation as a pre-event mitigation strategy actually
will improve post-event response by lessening life
loss, injury, damage, and disruption.


Seismic rehabilitation also, will help achieve other
important goals, that contribute to business and com-
munity well-being. For example, seismic rehabilita-
tion will::


* Reduce community economic and social impacts
(e.g., less loss of employment and increased
blighted areas resulting from an earthquake and
less loss of tax revenues to support public
services).


* Minimize the need for and the process manaae-
ment time required to obtain disaster assistance as
well as the financial impacts of filing insurance or
disaster assistance claims, seeking loans or grants,
and liquidating savings or contingent reserves.


* Help to protect historic buildings, structures. or
areas that represent unique community values and
that provide the residents with a sense of their
unique histories.


* Minimize impacts on such critical community ser-
vices as hospitals and medical care facilities,
whether or not such services are provided by pri-
vate. nonprofit, or government entities.


* Support the community's post-earthquake need to
return to a pattern of normal activities by helping
to ensure the early reopening of business and civic
facilities (e.g., functioning schools, stores, and
government offices). In addition to reducing de-
mands for immediate assistance, such as provid-
ing emergency shelter and food, restoring normal
activities as soon as possible contributes greatly to
the psychological well-being of a community -
e.g., children return to school, parents return to
work, businesses reopen, and links with the
broader "outside world" are restored.


* Minimize the many and often subtle direct and
indirect socioeconomic impacts of earthquakes,
some of which emerge slowly but often last a long
time. For example, after a disaster, low-income
residents often become displaced which adds to
any existing homeless problem and increases the
burden on community services and charitable or-
ganizations, often reducing their abilities to pro-
vide regular services. Further, marginal
businesses may not be able to reopen, thus weak-
ening a community's economic and social fabric
and reducing tax revenues, which may result in a
shift in the tax structure to pay for public services.
Finally, the distribution of impacts may mean that
adjacent areas gain at the expense of the damaged
areas.
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* Reduce the difficult environmental impacts of
earthquakes. These include, for example, the
need to dispose of large quantities of debris, the
release of asbestos in damaged buildings, and the
contamination of the air and water with spilled
hazardous materials.


In sum, the rehabilitation of existing buildings to bet-
ter resist future damaging earthquakes truly is "pre-
ventive medicine." While seismic rehabilitation
costs money, it can significantly reduce future losses
and, in economic terms, can be considered an invest-
ment to protect assets currently at risk. Emergency
response capabilities, as good as they are in U.S.
communities, are no substitute for amelioration ofthe
direct and indirect losses to each citizen's physical
assets and each community's infrastructure.


WHAT FOLLOWS?


Completing this SocietalIssues volume are five addi-
tional chapters plus an appendix to help the reader
achieve the multiple goals of seismic rehabilitation.


Chapter 2 provides a decision-making guide to sup-
port the analysis and implementation of efforts to
seismically strengthen buildings. Chapter 3 de-
scribes the broad context in which seismic rehabilita-
tion occurs, explains how different approaches in-
volve various complexities and degrees of conflict,
and provides guidance and case study examples of
various approaches and tactics to achieve seismic
rehabilitation. Chapter 4 examines a wide range of
typical societal problems and explores various ways
of addressing them. Chapter 5 presents three appli-.
cation scenarios designed to help the user understand
his or her situation and the factors that may be in-
volved in initiating a seismic rehabilitation effort.
Chapter 6 points the reader toward some of the socio-
economic literature related to seismic rehabilitation
while the Appendix provides a detailed discussion of
the four-step process for solving problems. The re-
port concludes with an overview of the purpose and
activities of the Building Seismic Safety Council and
a list of those involved in the Guidelinesproject.
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Chapter 2
A DECISION-MAKING GUIDE


INTRODUCTION


While the seismic rehabilitation of existing buildings
presents many of the same challenges to private as
well as public sector decision-makers, this publica-
tion is intended primarily for local government offi-
cials, especially those in planning, redevelopment
and building departments, and public agency and
private engineers who find themselves involved in
the public policy aspects of seismic rehabilitation.


Despite the fact that each building has "its own story"
when it comes to seismic rehabilitation, similar pub-
lic policy issues reappear so often that providing a
generalized approach to achieving seismic rehabilita-
tion is possible. Therefore, a generic, four-step pro-
cess is outlined for use primarily by local government
officials as well as, building owners, engineers,
-and/orprivate consultants seeking approval from lo-
cal governments to seismically rehabilitate -abuilding
or group of buildings.


Secondarily, this publication is directed toward
private-sector decision-makers. The term "private
sector" is admittedly quite broad, encompassing the
owner of one office building in a small city in a low
seismic risk (and awareness) zone, the owner of
multiple-unit apartment buildings in a zone of
moderate risk (and awareness), a large corporation
with facilities in high seismic risk (and awareness)
zones, and al] those in between.


Nonetheless, despite obviously different contexts and
specific problems, the shared nature of the
earthquake-vulnerable structure problem establishes
certain commonalities between the private and public
sectors. Although some parts of this publication may
be more relevant than others, the hope is that it will
be useful to corporate facility managers who wish to
seismically rehabilitate a building or group of build-
ings and must secure appropriate approvals and sup-
port from chief executive officers, boards of direc-
tors, or clients. It is important to note, however, that
the engineering expertise of a design professional
(architect, engineer, code official) is a prerequisite to
the appropriate use of the Guidelines documents.


It should be noted that even if community or private-
sector decision-makers responsible for one or more
types of earthquake-vulnerable structures anticipate
and address the social, economic, and political com-
plications inherent in seismic rehabilitation, the prob-
lems will not be eliminated. This approach will,
however, facilitate their management. In addition,
effectively managing the human or nontechnical
problems of seismic rehabilitation hopefully will
make the use of the separate but companion en-
gineering publications, the Guidelines documents,
more tailored and therefore more sensitive to particu-
lar situations and environments.


AN OVERVIEW OF THE FOUR-STEP
PROCESS


A common four-step problem-solving process fol-
lows:


1. Defining the problem


1A. Conducting preliminary analysis


IB. Conducting detailed analysis (+ feedback)


2. Developing and refining alternatives (+ feed-
back)


3. Adopting an approach and implementation
strategy (+ feedback)


4. Securing resources and implementing (+ feed-
back)


As in many processes of this type, this generic four-
step model emphasizes the feedback function at ev-
ery step because no existing building seismic rehab-
ilitation effort can possibly succeed in isolation, no
matter how splendid the technical components. Seis-
mic rehabilitation takes place in a ivide variety of
socioeconomic and political contexts, and continuous
feedback and adjustments are necessary for success.
The number of affected buildings, the acceptable
level of risk defined by the selected rehabilitation
performance objectives, the duration of the program,
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the cost, and the social and economic impacts are
interdependent. By the very number and nature of
the variables, seismic rehabilitation decision-making
is very complex for it must balance so many consid-
erations.


The level of detail, amount of data collected, degree
of analysis, formality of procedures, and resources
committed will vary with the intended use of the en-
gineering publications (the Guidelines documents)
and with the conditions and circumstances faced by
the reader. As a result, given differing community,
jurisdictional or corporate contexts, each reader must
determine the extent of data collection and analysis
of alternatives needed. In other words, each step
constitutes a kind of progressive discovery leading to
a better understanding of the issues. Each step tests
whether the seismic risk justifies the cost and effort
involved in taking the next step. Thus, the process is
essentially iterative with the steps building on
assumptions and estimates of the nature and scope of
potential problems and then allowing expansion and
refinement of the approach.


Step 1, "Defining the Problem," actually comprises
two substeps: "preliminary analysis"and "detailed
analysis." Preliminary analysis (Step IA) entails an
initial and perhaps even cursory survey of the general
issues raised by an identified earthquake threat. Be-
cause earthquake-induced life and property losses
tend to be concentrated in building types already
known to be vulnerable, once a relatively specific
degree of seismic risk and likely consequences have
been identified, the issue of seismic rehabilitation
arises almost immediately. Therefore, the product of
Step lA is simply a good enough understanding of
the seismic risk, the possible scope of potential build-
ing rehabilitation efforts, and the implications of such
rehabilitation for owners, occupants, and the commu-
nity so that an informed decision to proceed or not
proceed can be made. If a decision is made to pro-
ceed, Step lB, detailed analysis, defines more pre-
cisely the nature of the risk and the problem through:


1. Collection of data on the physical nature and pol-
icy implications of possible target buildings


2. Refinement and expansion of the initial under-
standing,


3. Definition of the specific problems and impacts,
and


4. Identification of the people and organizations
potentially affected by rehabilitation.


The product of Step 1B is a decision to proceed or
not proceed given consideration of alternatives and
the impact of the decision.


Step 2, "Develop and Refine Alternatives," involves
using the data assembled under Step IB to develop
and refine alternative approaches that address the
seismic rehabilitation of existing buildings in light of
the risk, the costs, and the social and economic im-
pacts. Thus, Step 2 provides a kind of "menu" delin-
eating seismic rehabilitation options for communities
in various risk situations. Step 2 usually is a very
long and involved process, but the key variables al-
ways are the desired performance levels, the scope of
the approach, and an estimate of the costs. The first
determines how much rehabilitation needs to be ac-
complished; the second determines how many build-
ings of what type and use are to be subject to rehabil-
itation; and the third estimates the cost of each alter-
native. The outcome of Step 2 is a recommendation,
usually from a facilities manager or building official,
to the next-level decision-maker(s) on a particular
approach to seismic rehabilitation. For public enti-
ties, an environmental impact report may be required
as part of this step.


Step 3, "Adopt an Approach and Implementation
Strategy," is the decision point at which the city or
county council, chief executive officer, board, build-
ing owner, agency director, or whoever is charged
with the final responsibility considers the rehabilita-
tion recommendation, receives input from other
sources, and weighs the alternatives (not to be ig-
nored is the alternative of doing nothing). Funda-
mentally, the decision to act on, modify, or reject a
seismic rehabilitation plan is a political decision,
whether made by government or a private-sector
body. It is a decision that allocates scarce resources,
costs, and benefits. It determines who benefits,/who
pays how much and when, and who bears the indirect
costs (e.g., employees, tenants, suppliers,). Finally,
the decision to act sets in motion the necessary orga-
nizational routines to actually yield activity, in this
case seismic rehabilitation.
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Step 4, "Secure Resources and Implement," is the
critical process that turns a decision to rehabilitate
into its physical result--safer, more seismically resis-
tant buildings. Without resources (personnel, bud-
get) to carry out seismic rehabilitation, the adoption
of an approach is simply "a piece of paper." In addi-
tion, even when the necessary resources are allo-
cated, implementation may be quite extended
depending upon the number of buildings slated for


rehabilitation, and feedback is perhaps more impor-
tant here than in any other step. Whoever is charged
with overseeing the seismic rehabilitation must be
kept apprized of any new techniques or standards
that might alter the approach. In addition, the pro-
gram manager must provide for quality control and
must monitor and mitigate, to the extent possible,
both the anticipated and the unanticipated socioeco-
nomic and political side effects of seismically reha-
bilitating buildings.
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Chapter 3
SEISMIC REHABILITATION IN CONTEXT


EACH BUILDING HAS ITS OWN STORY


Earthquake-vulnerable buildings exist nationwide,
but the earthquake hazard is not uniform across the
country. Moreover, awareness of th earthquake haz-
ard, the precursor to any action, varies even more
than the hazard itself. Therefore, tackling the earth-
quake-vulnerable building problem takes place in an
incredibly diverse set of geographic, social, econom-
ic, and political environments. Further complicating
the situation is the fact that no two buildings (even
within the same jurisdiction) ever seem to present
exactly the same problems. Each, building has its
own earthquake-vulnerability profile - location,
architecture, structural system, occupancy, economic
role, and financing. In other words, each building
has its own story.


In sum, while few would quibble with the general
legitimacy of a policy whose goal is the seismic reha-
bilitation of earthquake-vulnerable buildings, seismic
rehabilitation will be achieved on a city-by-city and,
actually, on a building-by-building basis. Such is life
in a continent-sized nation with a federal governmen-
tal system. The intent of this chapter is to place and
explain seismic rehabilitation in various socioecon-
omic and political contexts and to offer a set of ap-
proaches or "models" to inform and guide action.


LOOK BEFORE REHABILITATING


In point of fact, if you are reading this document, you
most likely are already beyond what is known in pol-
icy analysis as the "problem recognition stage." Pre-
cisely because you are reading this volume and pre-
sumably the Guidelinesdocuments, you are aware of
buildings that may be seismically unsafe and you
wish, or feel compelled, to do something about the
threat. In other words, you are already aware that a
problem may exist, and you wvant to learn more about
how to solve it.


It merits noting that the Guidelines documents repre-
sent a federally funded engineering innovation in


earthquake safety and are designed for use in a wide
variety of settings. Overall, the purpose of the
Guidelines documents is to help you with the techni-
cal aspects of actually accomplishing seismic rehab-
ilitation. This volume, however, explores the non-
technical factors involved in seismic rehabilitation.


Precisely because seismic rehabilitation is not a
purely technical process, an often bewildering array
of problems and complexities arise. Abating the risk
posed by earthquake-hazardous buildings often
brings into play social, economic, psychological, and
various other considerations that make seismic reha-
bilitation very complex and, in those situations in-
volving compliance with governmental seismic reha-
bilitation requirements, quite political.


SEISMIC REHABILITATION AND
PUBLIC VALUES


By standard definition, politics is all about "the au-
thoritative allocation of values' or, as one scholar put
it, politics is "who gets what, when, and how." Poli-
tics, therefore, is an arena of conflict, cooperation,
and compromise in which a pluralisticldemocratic
society, or a constituting jurisdiction, determines how
and by whom a particular problem is identified, de-
fined, addressed, and resolved - and then at what
and whose cost. Given that seismic rehabilitation is
really about "life safety," a central value if ever there
was one, it often becomes political. Following di-
rectly from this observation, four points should be
kept in mind:


First, seismic rehabilitation projects entail direct
*costs (e.g, engineering evaluations, the rehabilitation
itself, temporary relocation), and these have to be
allocated in some fashion or combination to building
owners, tenants, government, andlor the public.


Second, seismic rehabilitation also entails social dis-
ruption (individual as well as neighborhood) and eco-
nomic loss (foregone income). These "indirect
costs," especially in urban areas, often affect the most
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marginal populations (the poor, minorities, the el-
derly) and must be borne in some way as well.


Third, it has proven inherently difficult to explain to
affected populations the meaning of seismic perfor-
mance levels, earthquake risk, and the effectiveness
of- and trade-offs between - varying rehabilita-
tion standards. While both direct and indirect costs
are immediate, visible and have to borne by some-
one, the benefits of enhanced life safety are only
probabilistic and rather vague (when an earthquake
strikes, fewer lives will be lost); therefore, the debate
often appears to suffer from misperception, misun-
derstanding, and shifting ground.


In fact, however, seismic rehabilitation involves val-
ues in conflict. The conflicts revolve around the
trade-offs between improved life safety, a somewhat
abstract concept, and very concrete costs, which are
not abstract at all. Alesch and Petak (1986, pp. 66-
67) capture the essence of this conflict with a quote
drawn from one of the public hearings on the famous
Los Angeles "Chapter 88" ordinance at which a citi-
zen offered the following emotional observation:


Now I've heard everything! Our brilliant City
Council is going to tear down 14,000 buildings
because there might be an earthquake that might
knock these buildings down and the people might
get hurt. So you're going to knock them down first
and leave them [the people] homeless instead.
That's like cutting off your arm so then you won't
ever have to wony about breaking it. Are you
gentlemen playing with all your marbles?


Fourth, earthquake awareness varies significantly
across regions of the United States and interacts sub-
tly with all of the above, with a normalcy bias (don't
rock the boat), and with a reluctance by political
leaders to being perceived as "unfair." The percep-
tion of being unfair needs explanation, however.
Even iftheir life-safety motives are as pure as driven
snow, political leaders are sensitive to this charge for
it has deep roots.


The nation's founding fathers included in the Bill of
Rights a guarantee against ex postfacto (retroactive)
legislation-that is, they expressly forbade laws that
would make illegal an act that was not illegal at the
time it was committed. This is a prohibition against
"changing the rules after the game has been played."
In the earthquake safety domain, seismic rehabilita-


tion tends to strike this "changing the rules" nerve in
our culture. It actually took a 1966 California Su-
preme Court decision to clear away legal obstacles
for jurisdictions to require the abatement of a hazard-
ous structure. While the particular case (City of Bak-
ersfieldv. Milton Miller) involved condemnation
based on fire hazard, the decision provided the legal
basis for subsequent retroactive earthquake programs
in California. The court held:


The fact that a building was constructed in accor-
dance with all existing statutes does not immunize
it from subsequent abatement as a public nuisance.
... In this action the City [Bakersfield] does not
seek to impose punitive sanctions for the methods
of construction used in 1929, but to eliminate a
presently existing danger to the public. It would be
an unreasonable limitation on the powers of the
City to require that this danger be tolerated ad infi-
nitum merely because the hotel did not violate the
statute in effect when it was constructed 36 years
ago.


The essential validity of City ofBakersfield v. Milton
Miller was upheld in 1984 by Barenfeld v. City of
Los Angeles, a case specifically involving
earthquake-vulnerable buildings. Thus, for improved
seismic safety, it seems that "changing the rules" is
an inevitable byproduct of disaster learning and the
impact of such learning on governmental responsibil-
ity for public safety.


Historically, earthquake disasters often have pro-
vided nasty surprises by showing entire classes of
buildings to be seismically unsafe. The 1933 Long
Beach earthquake demonstrated unreinforced ma-
sonry (URM) bearing wall buildings to be unsafe and
the 1971 San Fernando earthquake confirmed the
poor performance of these buildings and also showed
that more newer "soft-stories" and "tilt-ups" were un-
safe. The problem, of course, is that these types of
buildings were not known to be earthquake-vulnera-
ble or to pose life safety threats when they were orig-
inally constructed. Indeed, many buildings now
deemed unsafe in an earthquake of a specified mag-
nitude and ground motion met code requirements or
at least common practice at the time of their
construction. This "then/now" knowledge problem is
the source of the tension between disaster learning
and the political-cultural reluctance by decision-mak-
ers to be seen as changing the rules retroactively.
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The most recent example of an unpleasant earth-
quake lesson comes from the 1994 Northridge earth-
quake, which revealed as vulnerable steel frame
buildings, long believed to be the most earthquake-
resistant type of construction. As a January 20,
1995, press release from the Structural Engineers
Association of California, Applied Technology
Council, and the California Universities for Research
in Earthquake Engineering (SEAOC/ATC/CUREe)
noted:


The damage to . .. steel buildings has raised many
serious questions for the design profession. Be-
cause many damaged structures were designed us-
ing the latest building codes and built according to
modern construction practices, seismic building
codes for steel construction have been essentially
invalidated.


In sum, earthquakes teach, usually painfully if not
tragically, but the learning generates state-of-the-art
advances in earthquake engineering that, in turn, gen-
erate "guilty knowledge" about flaws in the existing
building stock. The term "guilty knowledge" refers
to the gap in time between the lessons disasters teach
to the design professions and the corresponding pol-
icy and administrative changes. This time lag be-
tween awareness of specific risks and appropriate
mitigation actions - the gap between a spot on the
engineering and geotechnical learning curve and a
spot on a corresponding public policy and adminis-
trative curve - has been termed "guilty knowledge."
This term is a convenient way to express two differ-
ent learning curves; it does not have any legal impli-
cations as used in this context (Olson and Olson,
1996, p. 30).


The increasingly sophisticated knowledge within the
engineering community about weaknesses in the seis-
mic resistance of various types of existing buildings
is the moral and professional core of, and the motiva-
tor for, the Guidelines documents. If the engineering
state of the art were static and no learning occurred,
there would be no "guilty knowledge" and no need
for seismic rehabilitation or, for that matter, the
Guidelinesdocuments and this volume. To The con-
trary, however. the engineering state of the art is dy-
namic, not static; disaster learning occ5s, generating
guilty knowledge: Thus, seismic rehabilitation be-
comes professionally important, and the Guidelines
documents, and this volume are now necessary.


RAISING EARTHQUAKE AWARENESS


In recent years, considerable effort has been devoted
to the preparation and wide dissemination by the
Building Seismic Safety 'Council (BSS'C) of provi-
sions and technical criteria for the construction of
new buildings and certain nonbuilding structures. Of
particular relevance to the rehabilitation-focused
Guidelines documents, however. was a finding from
an evaluation ofthe dissemination process of the
BSSC's new buildings resource document:


Much of the success of BSS'C's progra was con-
tingent upon first raising the target audiences'
awareness of the nature -oflocal seismic risks and
of the NEHRP Recommended Provisionsthem-
selves. [Regarding implementation] the planning
should take into account the importance of coordi-
nating this effort with educational programs being
conducted by other federal, state, regional, and lo-
cal governmental agencies as wvell as non-profit
professional and trade organizations (Nigg and
Mushkatel).


Awareness was and remains the key to managing ev-
erything in the nontechnical aspects of seismic reha-
bilitation but especially to the approach and tactics
chosen. Except for relying on normal attrition, many
decisions will boil down to managing levels of antici-
pated conflict inherent in choosing seismic rehabilita-
tion strategies.


ATTRITION: THE PERMANENT
CONTEXT


It must be kept in mind that a regular building re-
placement process is ongoing in virtually every juris-
diction inthe United States, a process that directly
affects the earthquake-vulnerable building problem.
For seismic rehabilitation, this attrition is a contex-
tual process of building replacement that can - but
not always does - make the hazardous structure
problem more tractable. For attrition to have a posi-
tive effect on seismic rehabilitation, ajurisdiction
must exhibit strict adherence to current codes con-
taining seismic provisions appropriate for its seismic
risk zone. The idea is to prevent the construction of
new buildings of the types previously identified -as
earthquake-vulnerable (and of other earthquake-vul-
nerable classes for that matter) while the normal pro-
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cess of building replacement slowly reduces the num-
ber of existing earthquake-vulnerable buildings.


It might be helpful to think of earthquake-vulnerable
buildings as a "stock and flow" problem. At any
point in time, ajurisdiction will have a certain num-
ber of buildings that present life-safety threats in an
earthquake of a specified magnitude and ground mo-
tion. That is the "stock" of the problem. Simulta-
neously, normal attrition processes in the community
are reducing the number of vulnerable buildings,
which is the "flow out" as it were. One key mitiga-
tion measure then is to prevent new, nonearthquake-
resistant buildings from being constructed, which is
the "flow in." In fact, in jurisdictions where an earth-
quake risk exists but the building codes do not have
adequate seismic requirements or where the seismic
requirements are not adequately enforced, the stock
of vulnerable buildings may actually increase (i.e., if
"flow in" exceeds "flow out," the stock of problem
buildings goes up). Thus, for attrition to work posi-
tively with, not negatively against, efforts at seismic
rehabilitation, a jurisdiction must keep up with the
state of the art in building codes, enact them in a
timely manner, and see to their careful enforcement.


Looked at from a different perspective, attrition is a
race between building replacement and the recur-
rence interval of the appropriate "planning earth-
quake" for that jurisdiction. The assumption is that
attrition will reduce the number of earthquake-vul-
nerable buildings to some acceptable minimum be-
fore the next earthquake capable of bringing them
down or rendering them economically useless occurs.


For the record, assuring that attrition plays a positive
role in abating the hazard posed by earthquake-vul-
nerable buildings is not without a level of conflict
itself. Enactment and enforcement of a building code
for new construction always entails debate, especially
for jurisdictions that have never had a building code
or seismic provisions within that code. Such conflict
is usually limited to scientific and technical argu-
ments about the existence of an earthquake hazard in
that jurisdiction or, if existence of hazard is accepted,
the severity of the risk. In the latter case, arguments
about recurrence intervals for a specific magnitude
event (the planning earthquake) predominate.


Extended attention to attrition is given here precisely
because it is permanent and will play a role in every


one of the three following models of seismic rehabili-
tation, even in the "Mandatory Program Model." For
example, in the Los Angeles program, attrition alone
over the life of the program was expected to reduce
the number of unreinforced masonry buildings
(URMs) by 50 percent (4,000 buildings), leaving the
city with only a hard core of 4,000 URMs with which
to deal. As of 1991, 10 years after enacting the
URM ordinance, of the URMs in Los Angeles, 53
percent had been strengthened, 17 percent had been
vacated or abandoned, 16 percent had been demol-
ished, and 14 percent were still pending action (by
1995, this may have been reduced to 5 percent ac-
cording to Comerio, 1991, and personal communica-
tion, 1995).


MODELS OF ESCALATING CONFLICT


Two observations can be offered about the conflict
potential inherent in the application of the Guidelines
documents. First, the higher the earthquake aware-
ness or "earthquake consciousness" of a region or
jurisdiction, the easier it will be for proponents to
explain enhanced life-safety probabilities and thereby
justify and gain acceptance of seismic rehabilitation,
at least as a concept. Looking back, it is not a coinci-
dence that California has been a legislative leader in
hazardous structure abatement at both the state and
local levels with the most famous ordinance being
"Chapter 88" of the City ofLos Angeles Building
Code.


Second, most analyses have focused on formal haz-
ardous structure abatement programs that involve
public policy directed at rehabilitating an identified
set of structures. Indeed, the only book-length study
is Alesch and Petak's 1986 The PoliticsandEconom-
ics ofEarthquakeHazardMitigation. Unreinforced
Masonry Buildings in Southern California,which
describes and analyzes the abatement efforts in
(chronologically) Long Beach, Los Angeles, and
Santa Ana.


In such formal or "mandatory" programs, the criteria,
priorities, timetables, and costs are publicly debated
- always contentiously - before the decision-mak-
ers (usually a city council) reach the final approval
stage and then move into implementation. Little
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wonder that local governments find mandatory pro-
grams very difficult to enact and implement.


Such programs must be technically defensible, must
provide for exceptions and appeals, require staff or
consulting expertise, and must be perceived as not
violating the "not changing the rules of the game"
principle of fairness or as singling out owners and
occupants of the targeted building class(es) for costly
rehabilitation measures. As a result, mandatory pro-
grams tend to mobilize vocal constituencies. Califor-
nia examples of this type of formal program would
include not only Los Angeles, Long Beach, and
Santa Ana but also Santa Rosa and a few other cities.


The mandatory program idea, however, is not feasi-
ble for most jurisdictions in the United States outside
California given the varying levels of seismic hazard
but low levels of seismic awareness. Only in juris-
dictions with relatively high levels of seismic hazard
and awareness will a mandatory program proposal
achieve a place on political agendas, in part because
it effectively lodges at the upper end of a policy esca-
lation ladder based on conflict potential.


There are, however, two other generic seismic reha-
bilitation policy options, both of which may be more
realistic for much of the United States than the
"Mandatory Program" model: the "Informal/En-
couragement Program" model and the "Voluntary
Program" model. To illustrate the level of conflict
associated with the three models, see Figure I below
which places them on a I 0-point "escalation ladder."


Note, however, that this escalation ladder should not
be confused with seismic rehabilitation triggers,
which are discussed later and define under what con-
ditions seismic rehabilitation requirements must be
met. Rather, this ladder is a way of viewing the
range of possible policy choices and sorting out their
respective implications.


The escalation ladder also highlights another crucial
variable - the degree of "pro-activity" exhibited by
a building department. As will be explained below.
in the "Voluntary Program," a building department is
essentially passive. In the "'Informal/Encouragement
Program," a building department plays a stronger,
more pro-active role, although on a selective basis.
In the "Mandatory Program," however, a building


department is on the point, pushing or at least imple-
menting surveys and program directives.


I &(Highest Conficdt) ......
B The- MandatoryeProran.f.i.........


,7
S6T-he"InfbrmallE entourant Parogramn


2.'s .'iS'.''"'Wl ' .. .1... '' .... ; ' t-'
. (:ILowest Conflict- The."oWluntryPrgramil"


Figure I Seismic rehabilitation escalation ladder.


A slight variation of this approach reflects the corn
plexity of the relationships between levels of govern-
ment. Sometimes local officials or, more precisely,
local issue advocates want the rules to be set by the
state, for example, because they expect a high degree
of conflict over the issue. Even if they believe seis-
mic rehabilitation is the "right thing to do," state
mandates allow local implementors to skillfuIlly avoid
conflict by explaining that they have no choice but to
"carry out a state mandate."


The Voluntary Program


Not adequately appreciated is the number of build-
ings that have been and are being seismically rehabil-
itated by their owners without compulsion by local
building officials. Such rehabilitation may focus on
the seismic aspect alone or may feature seismic as-
pects as part of a larger remodeling effort. Either
way, it is essentially a private Or at least an owner-
driven and, therefore, low-conflict process that ex-
plains its placement at conflict point "1" on the esca-
lation ladder. Under this "Voluntary Program," own-
ers decide, for a variety of reasons, to seismically
rehabilitate their structures and approach building
officials for permits and perhaps even for assistance
or advice on how a building or buildings might be
modified to achieve a desired level of earthquake
performance. The building official then permits
owners to rehabilitate the buildings on their own.
Interestingly, following damaging earthquakes, vol-
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untary rehabilitations often surge - even in jurisdic-
tions not directly affected by the event.


The advantages of the "Voluntary Program" are con-
siderable. Government coercion is not needed. Or-
dinances are not required. The media do not become
involved. Motivations and decisions are largely in-
ternal. Courts and lawyers are largely avoided. Poli-
tics is seldom a factor. Community impacts are rela-
tively minor. This approach is neither as rare nor as
utopian as it might appear. Seismic rehabilitation is
going on all the time in a wide variety ofjurisdic-
tions, but it occurs largely without notice except pos-
sibly within the local professional community.


Chosen from literally dozens of examples, four signi-
ficant voluntary rehabilitations are described below:
a public building in Utah; a private building in South
Carolina; a private multibuilding complex in Califor-
nia; and a school rehabilitation program in Missouri,
the case that best illustrates the model. Each case is
different, but all share the common theme of low pro-
file, internal decision-making and self-funding. A
fifth case from Tennessee, an effort that was unsuc-
cessful, is also described below for the sake of bal-
ance.


Voluntary seismic rehabilitation appears to occur in
either of two contexts. In some cases, seismic con-
siderations are piggybacked onto broader remodeling
or rehabilitation efforts. In other cases, the seismic
rehabilitation is an end in itself and is undertaken as
an investment in the survival of the building against a
recognized earthquake threat. The essence of the
decision remains at the building level, and it is made
by the owner, although mortgage and/or insurance
companies also may play a role.


A special note on remodeling is in order. A remodel-
ing effort can cut both ways for seismic resistance of
a structure. While seismic strengthening obviously
can be piggybacked onto remodeling, a danger lurks
there as well. Unless a building official is attentive,
especially in areas where earthquake awareness is
low, remodeling can actually reduce the earthquake
resistance of a structure depending upon how the re-
modeling is designed and carried out (e.g., it can
weaken a load bearing or shear wall). One building
official who caught such a remodeling weakening
combination termed it a version of "one step forward,
two steps back." The Guidelines documents them-


selves serve as a bulwark against such inadvertent
weakening and as a resource for building officials
caught in such situations.


The "Voluntary Model" contains obvious defects.
First, the scope is limited only to those buildings
whose owners are enlightened and/or who see long-
term financial advantages in seismic rehabilitation.
In other words, the rehabilitation is not systematic
and depends upon financial feasibility and owner
receptivity or "good citizenship." Second, the pace
of seismic rehabilitation in a community is unpredict-
able for the same reasons. Third, the direct costs as
well as the indirect costs will be passed along to the
tenants, employees, and/or consumers without public
discussion and, therefore, without a wide airing of
alternatives and consideration of amelioration possi-
bilities for those affected. Fourth, it is likely that the
"worst" buildings, precisely because they are
marginal-value properties in the first place, will not
be rehabilitated by their owners, a fact that has an
interesting dark side.


If we assume that seismically rehabilitated commer-
cial and residential buildings will command higher
rents, it will drive out the poorer tenants and send
them toward cheaper space - very likely into those
buildings whose owners have not seen fit to rehabili-
tate their structures. Therefore, at least in the short to
middle run, it is possible that voluntary seismic reha-
bilitation may actually increase the population con-
centration at risk in other (unrehabilitated) buildings.


In addition, seismic rehabilitation and its costs are
only inputs into a larger decision. While the Guide-
lines may offer seismic rehabilitation goals, tech-
niques and cost estimates, other factors may prove
decisive, especially if the total rehabilitation project
costs outweigh new construction costs.


In total, the case studies illustrate that while the
Guidelines documents will be extremely useful,
many other factors often will be present. As appeal-
ing as voluntary approaches are, there are some seri-
ous risk perception and economic obstacles to their
more widespread use. Among them are individuals'
estimation of the probability of an earthquake damag-
ing their structure being sufficiently low that the in-
vestment in rehabilitation will not be justified; the
tendency to assign very high discount rates to such
decisions, which results in giving future benefits very
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little weight compared to spending money for protec-
tive measures; and judgments that current prices for
seismic rehabilitation measures simply are too high,
to even focus on the potential value of reducing fu-
tare losses. Such determinations are likely based on
arguments having little to do with expected
benefit/cost comparisons.


Case 1: The 1894 SaltLake City/c unty Adminis-
trationBuilding


Salt Lake City, like all majorpopulation centers in
Utah, sits astride the Wasatch Faultat the base of
the Wasatch Mountains. Thefault is consideredhis-
toricallyactive but so far has not done major dam-
age to the urban areasofProvo, Salt Lake -City,or
Ogden. The US. GeologicalSurvey and the Utah
GeologicalSurvey consider the earthquakethreatto
be serious.


In the late 1980s, Salt Lake Cityfracedthe problem of
what to do about its earthquake-vulnerablebut his-
toricallyandarchitecturallyvaluableAdministration
Buildingg The decision was made to seismicallyre-
habilitateit usinga "base isolation' method. The
rehabilitationwas undertaken voluntarily andpaid
for by the city to protecta major asset and to serve
as an example ofgovernment leadershipandrespon-
sibility in seismic safety.


Case 2: The North Charleston Hotel


A major hotel chainfaced an interestingproblem
after constructinganew hotel in the city ofNorth
Charleston, South Carolina.At the time of construc-
tion, North Charlestonhadno specific earthquake-
resistancerequirementsin its buildingcode, in large
measure because the state did not have (and as of
May 9 '6 still didnot have) a buildingcode.


After cc nstruction of the hotel, however, a national
insurancecompany would not -acceptthe mortgage
because it had evaluatedregionalseismic risk
(hardlya secret given the 1886 event) andnotedthe
lack of an appropriateseismic component in the
originaldesign ofthe building. The insurancecom-
pany then commissioneda San Franciscoengineer-
ingfirm to recommend a rehabilitationplan that
would meet the company's earthquakeperformance


requirementsforthe region. Subsequently, an exter-
nal steelfraime that tied back into the originalcon-
creteframe was addedto the hotel. hI short, the in-
vestment - or moreprecisely, the collateral- was
protected.


All of the key decisions were made in the private sec-
tor. This case provides an importantperspectiveon
how the insuranceindustry, banks, andotherfinaii-
cial institutionsand the building andreal estate
communities could work together to fosterseismic
rehabilitationwith or without governmentalpartici-
pation.


Case 3. The PG&E Buildings, San Francisco


The PacificGas andElectric Company (PG&E)is
headquarteredin San Franciscoand has a long and
colorful history in "The City. ' At an approximate
total cost of$150 million, PG&Echose to seismi-
cally rehabilitatea complex offour of its older office
buildingspartly using the benefits of the Preserva-
tion Tax Incentivesfor HistoricBuildings. The
rehabilitationwas reviewed by the CaliforniaState
Office ofHistoricPreservationandthe National
ParkService andcertifiedas meeting the Secretary
ofthe Interior'sStandardsfor Rehabilitation,thus
earninga 20 percent investment tax credit (approxi-
mately $30 million).


The motives werefour: to remain in the city, to save
landmarkstructuresfacing thefamous Market Street,
to protectPG&Eemployees, -andto set an example
in the community ofa voluntary business commit-
ment to earthquakesafety in general andto seismic
rehabilitationspeciffically. The detailsof this case
areespecially interesting.According to representa-
tives ofPG&E'sstructuralengineeringconsultants
(JokerstandElsesser, EER, 1995):


The complex offour pacific Gas andElectric Co.
Office Buildings in downtown San Francisco built


from 1921 to 1949 representa variety ofmulti-
story construction rangingfrom 9 stories to 18
storiesandencompass over 500,000 squarefeet of
floorarea. These buildings arepartofan essential
complexfor thepublic utility which provides natu-
ralgas and electricity to Northern Califfornia.
After the 1989 Loma Prietaearthquake, which
causedlimiteddamage to the buildings, PG&E
determinedthat a seismic upgradeofthesefour old
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steelframe buildings wasjustifiedto meet the cor-
porategoal ofbeing operationalafter a strong
earthquake.


Ten seismic strengthening options were studiedfor
the two primary 18-story L-shapedbuildingsform-
ing the center ofthe complex. Each alternatewas
evaluated to determine its impacton (1) interior
spaceplanning, (2) historicfeatures, (3) dynamic
response, (4) capacity ofexistingfoundation, (5)
existingframe capacity to support the increased
seismic loads, (6) pounding between the adjacent
structures, and(7) lateraldrifts.


The PG&E complex demonstrates aperformance-
basedapproach to design which goes beyond the
simple code-basedlife safety methods. Thisproject
addressesthe desire by Pacific Gas and Electric
Companyfor afacilitywhich will serve the public
after the next damagingearthquake.


Case 4: A MissouriSchool District


A specialversion of the "Voluntary Program" is ex-
emplifiedby officials ofthe School DistrictofClay-
ton, Missouri. Partofthe greaterSt. Louis area, the
Districtneededa voter-approved$6.6 million bond
issue tofinance new or replacement construction
anda rangeofschool improvements. These officials
recognizedthe earthquake threatin the New Madrid
areabut understoodequally well that the public
threatperception was low. By ' packaging"seismic
considerationsas one of thefive "compellingand
immediate needs" inside an overall bondargument,
however, the Clayton School Districtwon the bond
election andwas able to carry out nearly $3 million
ofseismic rehabilitationprojects "by strengthening
portions of existing schools."


Case 5: Memphis, Tennessee


The firstfourcases andthe descriptionof the Volun-
tary Model tend to biasperceptionin thatonly "suc-
cess " storiesare told. As apartialbalance to this
somewhat excessive optimism, considerthe story ofa
major automobilepartsandaccessorieschain with
headquartersin Memphis that evaluatedits present
location in a structuredesignedoriginally as a de-
partment store. Seismic performance was explicitly
included in the overallrehabilitationevaluation;


however, in the end, the company chose to construct
a new buildingwith appropriateseismic design in
the downtown area because all things considered,
constructinga new building was actuallyless costly
than rehabilitatingthe oldone. If, as in this case,
the totalprojectcost outweighs that of constructinga
new building, seismic rehabilitationmost likely will
not be occur.


The Informal/Encouragement Program


Like the voluntary approach, the "Informal/En-
couragement Program" is more common than is of-
ten appreciated. Although not commonly acknow-
ledged, building officials often try to reach agree-
ment with owners involved in building rehabilitation.
Such negotiations can be based on authority granted
by local ordinance or can be conducted as part of a
building official's administrative responsibilities.
This is because each building "has its own story."


A former midwestern city building official com-
mented that "in contrast to new construction, negotia-
tion is a way of life in dealing with existing build-
ings, and the architect/engineer/owner could walk
away from negotiation or use a board of appeals pro-
cess." This approach involves a building official ne-
gotiating seismic considerations into an owner's re-
quest for permits to remodel an existing structure. In
this case, an owner requests permits to do various
kinds of work on a structure, and a local building
official says in effect, "Okay, but you also have to
include some seismic rehabilitation measures as
well." Four example cases are presented below.


Case 6: Provo, Utah


The city ofProvo, which like all other cities in Utah
sits along the Wasatch Fault, achieves seismic reha-
bilitationofexisting buildingsby negotiation with
building owners. No mandatoryrequirementsexist
to requirethe seismic rehabilitationof URMbuild-
ings. The buildingdepartment applies its negotiated
informal approachonly when a significantimprove-
ment or change occurs to one ofthese buildings,
most of which are locatedin the older centralbusi-
ness district anddatefrom the late 1800s.
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The standardforURM buildingstrengtheningin
such cases is the current Uniorm Code ofBuilding
Conservation (UCBC), Appendix Chapter1. Exam-
ple alterationsthat affect structuralelements or in-
crease loads include addingto a mezzanine or
changinguses thatwould increasefloor live loads.
When an agreement is reachedbetween the building
official and the owner on the scope of the seismic
rehabilitationeffort, the official issues the permit.


In recentyears, however, none ofthe subject build-
ings has hadany alterationsproposed that would
triggerdiscussionsabout seismic rehabilitation. It is
possible that once an owner becomes aware thatthe
city might requireseismic strengthening, the scope of
theproposedproject is changedto avoid such work
or, in some cases, the project is canceled. In some
cases, it may be that the requirementsfor seismic
rehabilitation,albeitnegotiatedinformally, are suffi-
cient to deter some signjficantproperty improve-
ments in the area.


It is interestingto note that in 1995 Provo's building
departmentproposeda mandatoryparapetbracing
requirement. Principallybecause ofcost concerns,
the proposalnever gotfar enough along in the policy
processto reach the city council. Interestingly, the
council has ratherdeftly stayed on the sidelines in
discussionsrelatedto buildingcodes. It generally
defines code issuesas "technical" ratherthan more
broadlypolitical, thus containingthe debates within
a relativelynarrowcircle ofbuilding officials and
otherstakeholders and interestedindividuals.


Nevertheless, some progressis occurring. in addi-
tion to URM buildings, when improvements or addi-
tions aremade to woodframe buildings, the city
looks for evidence that the wall sillplates arean-
choredto thefoundation or slab. If these connec-
tions do not exist or are less than the code required
minimum, the city requiresnew anchors(sill holts) to
he installedas a condition of thepermit.


Case 7: Seattle, Washington


When a building undergoessubstantialremodeling
in Seattle, seismic rehabilitationis mandated. The
extent of the improvement in its seismicperformance
can be negotiated, however, under thefollowing
1995 revision to the Seattle Building Code:


3403.3 Impracticalty. in cases where total compli-
ance with all the requirements ofthis code is impracti-
cal, the applicantmay arrangeapre-designconfer-
ence with the design team andthe building officiaL
The applicantshall identify design solutions andmod-
ifications thatconform to Section 104.14. The build-
ing official may waive specific requirementsin this
code which he/she has determinedto be impractical.


Section 104.14 states that an "alternate'may be ap-
proved by the building official ifheshefinds that it
"complies with the provisions ofthis code and that
the alternative, when consideredwith other safety
features of the building or otherrelevantcircum-
stances, will provide at leastan equivalent level of
strength, effectiveness, fire resistance, durability,
safety andsanitation."


Case8: PaloAlto, California


Home to Stanford University and many high technol-
oy companies, the 55,000-person city ofPaloAlto
recognizedits earthquake-vulnerablebuildings
problem and has taken a unique approachto seismi-
cally rehabilitatingthese buildings. After a lengthy
explorationand negotiationprocess, the city adopted
a "Seismic HazardIdentificationProgram." It does
notfall neatly into anyprogramcategory but mostly
resembles the "informnal/EncouragementProgram"
because some oftheprogram'selements -aremanda-
tory while others are voluntary andincentive orient-
ed.


PaloAlto 's efforts to deal with its vulnerable build-
ings datefrom the mid-1970s, but it -wasthe 1983
Coalingaearthquakethat led to the creation ofa
Seismic HazardCommittee trepresentinga diversity
of interests" (stakeholders,), which ultimately agreed
upon the scope ofthe existingprogram. The key ele-
ments ofPaloAIto's programare:


* It imposes rehabilitationrequirementson 99
structuresin three categories (all URM buildings,
allpre-1935 non-/UEMbuildingswith 100 or
more occupants, andall buildings with 300 or
more occupants constructedbetween January1,
1935, andAugust 1976).


* Once notified by the city, the buildings' owners
,arerequiredto contractwith a structuralengi-
neer. Given a specif.ed time periodin which to
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conduct a study andfile a report with the city, the
owners'engineershave to evaluate the earth-
quake vulnerability ofthe buildingandto identify
what should be done structurallyso that the
building will meet the seismicprovisions of the
1973 Uniform BuildingCode (UBC). The reports
are reviewedby consultingengineers to ensure
they comply with the ordinance.


* Each building owner must notify the occupants in
writingthat an engineeringreport has been com-
pleted and that the report is availablefor review
in the city's Building Inspection Division.


• Within one year afterfiling the engineering re-
port, each building owner also must submit a let-
ter indicatinghis/her intentionsregardingcorrec-
tion ofseismic deficiencies. Failureto comply
could result in injunctive relief,criminalprosecu-
tion, or both.


The underlyingpolicyphilosophy was that "while no
mandatory retrofitting(rehabilitation)requirement
was imposed. . . the reportingrequirementswould
create sufficient concerns about liabilityandabout
the decline in the market value of earthquake-defi-
cient structures, thatseismic improvements would
occur voluntarily" (Beatley Berke, pp. 63-64).


Some clues are availableabout the implementation
of theprogram:


• A downtown density andparking incentive are
providedforseismically rehabilitatedbuildings.
Bonuses aregiven for the buildings in the three
categoriesthat exempt themfrom providingon-
site parkingas a condition ofrehabilitation.


• Compliance with the reportingrequirements has
been good - virtually I00 percent.


* The reportsandpublic disclosure requirements-


reinforcedby California'sreal estate disclosure
laws on propertysales andpurchases- act as
strong incentives and a number ofseismic up-
grades have been completed


* Some tenants in leasedbuildings have helpedfi-
nance the seismic upgrades through lump-sum
payments or higher lease costs, andothers have
agreedto vacate before and returnto the building
after the seismic rehabilitationproject is com-


pleted This protects the owners'abilities to ser-
vice their debts.


• Some innovative developers havefound ways to
capitalize on the seismic rehabilitationprogram
by publicizingthe work done, taking advantageof
the greatersquarefoot allowancesprovidedun-
der theparkingincentive measure, andeven try-
ing to obtain the bonusfor buildingsnot in the
three covered categories.


* Earlyfears that owners would be unable to con-
tinue to insure theirgovernedpropertiesfor lia-
bility are not being borne out. Increasesin rates,
however, are apossibility.


* The private owners are carryingthe direct costs
ofthe program'sreports andseismic rehabilita-
tion improvements.


An interestingsidebar to PaloAlto's program that
may have reinforcedprivateowners' willingness to
acceptthe ordinancewas that the city voluntarily
seismically rehabilitatedits Civic Center building.
This structure was constructedbetween 1968 and
1970 andis an eight-story tower supportedby a
three-story below-gradeparkingstructure. The pro-
ject was financedby "CertificatesofParticipation,"
andthe work was done in slightly more than two
years "while the building was occupiedand infull
operation" (Sharpep. 1).


Case9: San Leandro, California


The 15 square mile Alameda County city ofSan
Leandro borders Oaklandon the north andis a
mixed residential, commercial, andindustrialareaof
about 70,000 mostly middle-income residents. The
easternpartofSan Leandro spans the active Hay-
wardFault. San Leandrohas dozens of URMbuild-
ings, thousandsof older wood-frame dwellings, mod-
ern apartmentstructures, and tilt-up light industrial
buildings along the San FranciscoBay's shoreline,
all of which are earthquake-vulnerable.


The city's earthquakesafety efforts - triggeredby
the recommendationsof a citizen taskforce - dem-
onstratean interestingvoluntary government-citizen
partnership. Known as the "1993 Seismic Retrofit
FinancingProject," the city council approvedrais-
ing $12,780,000 through "CertificatesofParticipa-
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lion " to seismically strengthen severalmunicipal
buildings. The buildings includedrehabilitatingthe
1965 City Hall, the 1970 South Office Building, and
the 1968 PublicSafety Building, which houses San
Leandro sfire andpolicedepartments and their
communications and dispatchingcenters.


In addition, the city has supportedseismic rehabili-
tation by its residents. Partof an annual$300,000
earthquakepreparednessappropriation(which in-
cludesfederalmitigation grantfulds)assists resi-
dents with the strengtheningoftheir homes. De-
tailed easy-to-understandinstructionsareprovided
to owners by the buildingdepartment; classes are
providedby qualified engineers;tools are loaned to
property owners; the work is inspected atno charge;
andthe propertyowner receives certificationthat the
buildinghas been strengthened to the city's stan-
dards.


In general, the 'Informal/EncouragementProgram"
would have to be marked as mredium-conflict ("5 or
"6" on the escalation ladder) because, no matter
how informally the seismic requirementsarelever-
aged in, it is aform of government mandate to have
seismic rehabilitationincluded as a "must be "part
ofan overallpermitprocess. Under this model, a
buildingdepartmentis obviously proactive, not pas-
sive, but in a selective manner.


In practice, when ajurisdictionemploys this ap-
proach,buildingowners tend to complain thatthe
city buildingdepartment is being "unreasonable."
While probablyrare, attempts at politicalend-runs
to a city council, mayor, orcity managercould be
made to test the resolve ofthe buildingdepartment
- and its politicalsupport. Seattle's experience is
that almost no appealshave gone to its mayor or
council. Th7is is because its seisumnic rehabilitation
triggers (when is rehabilitationrequired) are speci-
fied in ordinanceseven though the extent ofthe reha-
bilitationwork involved is negotiated. In general, it
is both clear andprudentthat building departments
have some referencestandard, such as the UCBC or


formally adoptedordinances, to avoid thepotential
nightmare -ofinconsistent and capriciousrequire-
ments being imposed. At the same time, however,
formal rehabilitationordinancesare not required,
neitherthe media nor the courts tend to be involved,
andthe political conflict generatedremains con-


tamiedwithin afairlysmall circle ofofficials, own-
.ers,and engineers. In other words, seismic rehabili-
tation does not become an explosive public issue,
-whichis often the case with the upperend inhabitant
of the escalationladder,the "MandatoryProgram
Mffodel. " Finally, owners may abandon theirpro-
jects or redefine them to avoidtriggeringeven infor-
mal requirements. A4 common way ofdoig this is to
perform a series ofsmallerprojects that do not trig-
gerseismic rehabilitationbut that collectively result
in a major alteration.


The Mandatory Program


As indicated above, the "Mandatory Program" is def-
initely high-conflict and rates a kind of general "9"
on the ladder, but it could range anywhere from "8"
to "10. " For example, if the number of buildings tar-
geted in a jurisdiction is relatively small and if the
required rehabilitation is at least partially subsidized
(e.g.. through a redevelopment project), the score
could be an "S." On the other hand, if, as in the fa-
mous Los Angeles case, thousands of buildings are
involved and no external financing is offered, the
program can - and did - reach a "10" on the con-
flict ladder. In essence, mandatory seismic rehabili-
tation programs are full blown public policy. As
such. formal ordinances stipulate priorities, criteria,
processes, choices, rules, coercive measures, timeta-
bles, and even appeal processes. Moreover, given
the very public nature of the decision-making, the
process is long, arduous, and very political.


Not only does a "Mandatory Program" debate entail
extended technical arguments. it also gives at least
equal time to the direct cost question (how much for
what level of safety), the cost incidence question
(who pays initially but who pays in the end), and the
indirect cost considerations (differential impacts on
marginal populations, personal disruption, neighbor-
hood effects). Battles also are joined on scope (what
buildings), priorities (which buildings first and why),
and pace (how fast). Most important, a mandatory
program stimulates the creation of what once were
called "interest groups" but now are more accurately
referred to as "advocacy coalitions" or "stake-
holders," each, having its agenda or special focus. As
a result, the media and the courts become involved,
often sooner rather than later.
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In the "Mandatory Program," seismic rehabilitation is
imposed coercively on building owners by govern-
ment, and most of the politics revolves around
attempts by the owners to minimize the scope and
requirements of seismic rehabilitation and, therefore,
the costs. Owners then attempt to externalize (shift
to others) those costs to the greatest degree possible.
The decision arena is usually a city council, and man-
datory programs tend to involve not only the elected
officials but also numerous individuals and groups
including building owners, tenants, building safety
officials, professional engineers, historic building
advocates, neighborhood organizations, and even
representatives of other levels of government. The
"pro" and "con" sides (advocacy coalitions) become
very complex. In a discussion separate from his
book with Alesch, Petak offers a summary ofthe
kinds of actors involved in the development and pas-
sage of the hazardous structure abatement ordinances
in Long Beach, Los Angeles, and Santa Ana (see
Figure 2).


In addition to its own intrinsic conflicts, any proposal
for a formal seismic rehabilitation program must face
"extrinsic" challenges. That is, aside from all the
internal debates, seismic rehabilitation using the
mandatory approach must compete with other com-
munity priorities for scarce public funds, even if only
for enforcement costs. These costs should not be
underestimated in that they often entail new responsi-
bilities for a building and safety department and very
likely for the city attorney's office and planning and
housing departments in larger cities.


Case 10: Long Beach - It Led The Way


As a result ofthe major earthquake of 1933 which
bears its name, the city ofLong Beach amendedits
buildingcode in January1934 to effectively prohibit
anyfuture construction ofunreinforcedmasonry
buildings, hundreds ofwhich suffered seriousdam-
age in the earthquake. This policy was extended
statewide by the Riley Act, which was passedin 1934
by California'sLegislature.


Nothing was done about existing URM buildings in
Long Beach until 1959 when a true hero of local ef-
forts at seismic safety, building official Ed
O'Connor, took advantage ofa theaterrelicensing


controversy topush throughan ordinancegiving the
buildingdepartmentthe authority to "determine by
inspection if an existing building is substandardor
constitutes a nuisance"and, if so, to orderthe build-
ing repaired, vacated, or demolished. Once a 1966
CaliforniaSupreme Courtdecision (City ofBakers-
field v. Milton Miller) clearedthe way by determin-
ing that it was unreasonableto hold cities hostage to
old buildingsgiven "thefact that a buildingwas con-
structed in accordancewith existing statutes [at the
time of its construction]does not immunize itfrom
subsequent abatement as apublic nuisance,"
O'Connorattemptedto implement the originalLong
Beach ordinance. A politicaluproarensued, and
while the URMproblem was "studied"at length, ef-
fective implementation of the ordinancewas tabled,
but it at least hadgone through theformal hearings
process.


Major damage to URMs in the 1971 San Fernando
earthquakerekindledLong Beach's interestin its
URMproblem and on June 29, 1971, the Long
Beach City Councilpasseda specific ordinanceto
abate the hazardposed by earthquake-vulnerable
structures in the city. Implementation was slowed by
complexities in the ordinancesuch as the assignment
of "hazardpoints, " which was confusing to the own-
ers. O'Connorarguedthat it was very difficult to
enforce an ordinancewith multiple choices. In
1976, an amendment establisheda more formal but
simplerprogramwith criteriafor a building-by-
building "hazardindex" andwith timetablesfor sur-
veys, notifications, evaluations, andabatement.
Eventually, almost 900pre-1934 masonry, concrete,
or steel buildingswere eitherseismically rehabili-
tated or demolished. Thus, while Los Angeles may
be morefamous, its neighbor, the City ofLong
Beach, led the way.


Case11: Los Angeles - The Most Famous


Although "guilty knowledge" about the earthquake
vulnerability of URM buildings hadexistedfor sev-
eral decades (at least since the 1933 Long Beach
event) andalthough the city of Long Beach itselfhad
been working on the earthquake-vulnerablebuilding
problem since 1959, it took the devastatinglyconcen-
trated life loss of the 1971 San Fernandoevent (47
of the 54fatalitiestook place in portionsofthe
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Figure 2 A sampling of parties concerned with city seismic regulation development (from W. JI Petak).
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FIGURE 3
Advantages and Disadvantages of Major Types of Mitigation Programs


for Unreinforced Masonry Buildings


ProgramDescription Advantages Disadvantages


Mandatory Strengthening Programs


* Requires owners to reduce earthquake
hazards within established time frames


a Timeframes for compliance start when
an order is issued by the Building De-
partment


* Establishes seismic retrofit technical
standards


* Sets a goal of hazard reduction, not
total elimination of the hazards


* Local governments can effectively en-
force the program and reduce hazards


* Building departments can monitor and
report progress


* Building departments can control com-
pliance rates by slowing down or
speeding up the issuance of orders to
building owners


* Compliance rates vary with the number
of building occupants, with longer time
frames for smaller buildings


* Imposes arbitrary and at times inflexi-
ble deadlines on building owners


* Compliance schedules do not necessar-
ily reflect the limits of the local design
and construction industry resources


* Can impose economic hardships on
owners and occupants


* Compliance schedules do not consider
hazards to passersby or hazards from
adjacent or unoccupied buildings.


Voluntary Strengthening Programs


* Requires owners to prepare hazard
evaluation reports


* Requires owners to write letters that
indicate their intentions to reduce haz-
ards


* Reports and letters are made available
to the public


* Establishes seismic retrofit technical
standards


* Owners set their own time frames for
compliance with standards


* Owners are notified by letter that their
buildings are potentially hazardous


* Provides effective disclosure of haz-
ards to owners and in some cases to
tenants


* Flexible time frames for compliance
can result in fewer economic difficul-
ties


* Rates of hazard reduction can vary
depending on owner's resources and
demands on the design and construc-
tion industry


* Provides an effective management and
monitoring system to local govern-
ments


* Local governments can always recon-
sider the program's progress and im-
pose mandatory requirements if it is
ineffective.


Notification-Only Programs


* Some local governments state that it
meets the minimum intent of the URM
Law


* Minimal initial cost to local govern-
ments


* No direct cost to owners who choose
to ignore hazards


* Can be effective if owners are few and
cooperative and if governments adopt
seismic retrofit standards


* Effective in reducing hazards only if
coupled with strong economic environ-
ments, and financial, planning, and
zoning incentives


* Not effective with owners who choose
not to cooperate, and thus can be un-
fair to cooperative owners


* May prolong overall hazard reduction
efforts and earthquake risk exposure


* Owners must pay higher fees to design
professionals


* Does not consider hazards for occu-
pants and passersby or from adjacent
buildings


* Programs have been ineffective in re-
ducing earthquake hazards


* Owners are not protected from future
code changes if they choose to reduce
hazards


* Owners are not encouraged to consider
hazard reduction


* Owners are not informed of specific
hazards and are likely to react with
disbelief


* Local government can't easily monitor
hazard reduction progress


* Imposes demands on local govern-
ments to deal with unhappy owners


* Seismic retrofit standards are typically
not adopted
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Veterans Administrationhospital built in 1925) to
force open a political window ofopportunityfor seis-
mrc rehabilitationin Los Angeles in February1973.
The scale was daunting- the estimate was that the
city had 14,000 earthquake-vulnerablebuildings. A
key actor once described theproblem as: "How do
you eat an elephant? Well, one bite at a time."
Befitting the "MandatoryProgram" model, debate
over various versionsof the hazardousstructure
abatementordinancebecame very contentious very
rapidly with buildingowners mounting strong at-
tacks againsteach draft. Alesch andPetak (7986, p.
62) quote a leader of agroup of apartmentowners
who capturedalmost all (he missed historicpreser-
vation) of the principalobjections in a single dia-
tribe:


The proposedordinanceis a direct attack on the poor
--- on senior citizens... on every tenant in the crit. .
- makes it impossiblefor the owners ofand investors
in the older buildings to comply with it... wouldput
tremendous upwardpressureon rents in the city ...
create unimaginablevater unrest...


After three years of comflict, the Los Angeles city
Councilsenta draft ordinanceback to committeefor
fwuther study in Decemnber 1976.
Advocatesfor an ordinanceregroupedandfound a
city councilman ffrom the areaQ most daimaged by the
1971 San Fernandoevent) who took the public and
politicallead andguidedthe next version ofthe ordi-
nance, which would hecome Division 88 ofthe
Buildicgand Safety Code, througha continuously
acrimoniousprocess to finalpassage on January7,
1981. Almosteight years elapsed betweenplacement
of the earthquake-vulnerablebuildingsproblem on
the political agendain Los Angeles andfinalpas-
sage of the ordinance.


Case 12: State of CaliforniaSenate Bill 547 (and
SenateBill 44)


In June 1986, the Governor of California signed into
law Senate Bill (SB) 547. This law require cities and
counties in Seismic Zone 4 (which included approxi-
mately 80 percent of California's population) to in-
ventory their URM buildings and, by January 1,
1990, to establish programs to mitigate the hazards
they posed. For many jurisdictions, the results of the
inventories were an unpleasant surprise and consti-
tuted the first solid information they had on the ex-
tent of their URM building problem. Because of SB


547, many jurisdictions suddenly had "guilty knowl-
edge" about earthquake-vulnerable URM structures
in their building stocks.
While SB 547 did not specify precisely what mitiga-
tion programs had to be put in place by the local
jurisdictions, in 1991 the California Seismic Safety
Commission (CSSC) identified the four types that
had evolved: mandatory strengthening, voluntary
strengthening, notification only. and "others." Not
surprisingly, the CSSC preferred the mandatory ap-
proach, saw advantages in the voluntary program, but
had serious reservations about the "notification only"
program. The "others" were too varied to cover eas-
ily. The CSSC then outlined the advantages and dis-
advantages as they saw them of the three major types
of URM mitigation programs (Figure 3).
Although enacted seven years earlier than SB 547,
another law, SB 445, should be mentioned. SB 445
allo-wed local governments in California to adopt
standards for seismic rehabilitation of URM build-
ings that were lower than the standards for new con-
struction. SB 445 had a dual effect: It reduced esti-
mates of the rehabilitation costs for URM buildings
(because repair could be to a lower standard) but,
more important, it removed local government con-
cern about legal liability for having different stand-
ards for rehabilitation of existing buildings and new
construction.


Case 13: Seattle-ChangingFocus andLocal
Policy
The city ofSeattle's experience illustrateshow the
failure ofa mandatory retrofit ordinanceled to the
currentnegotiatedmethodology. In essence andfor
a variety of reasons, Seattle'spolicy movedfom a
focus on one -area(the historic "PioneerSquare') to
all business districts whereparapetsare common
hazardsandfinally to a triggeredmandatory re-
quirementthat applies to all existingbuildings but
that allowsfor negotiation ofthe level ofstructural
improvemntemt on a case-by-case basis.
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"PioneerSquare" is a 15-square-blockareaadjacent
to Seattle's centralbusiness district. Its buildings
(largely URM) were constructedat the turn ofthe
century. Itprovides an example ofthe difficult-to-
implement mandatory rehabilitationpolicyfor a spe-
cific district. In 1973, ordinanceswere passedthat
appliedsolely to the PioneerSquare HistoricDis-
trict. They specifiedminimum maintenance require-
ments andalso requiredrehabilitationofthe URM
buildings(to ensure thatall structuralmembers
could "carry imposedloads with safety" andprevent
any portion ofthe exteriorfrom falling in an earth-
quake). "Substandardhistoricbuilding"notices
were sent out, and by May 1977 only 18 out of 143
buildings hadbeen partiallyrehabilitatedbuildings
rehabilitation. Furtherachievingthe necessary
increasedrents to payfor the improvements was
often unrealistic. Lengthy hearingswere required
before the buildingdepartment couldtake enforce-
ment action and, as a result, the rehabilitationre-
quirementswere repealedandstrengthening
requirementswere triggeredonly if a buildingwas to
be substantiallyremodeled


In November 1975, a large section ofterracotta cor-
nice tilefell from a multistory buildingonto a side-
walk near the downtown retailcore. This event initi-
atedaformal inspection and notificationprogram
for Seattle's centralbusiness district, in particular
the entire downtown core. This wasfollowed by
adding new language to the 1977 Seattle Building
Code that specifically requiredabatementof "unsafe
buildingappendages"like URMparapets. An in-
spector/engineerwas assignedto try to identify all
such hazardousparapets (many ofwhich were in
PioneerSquare). Most of the hazardousparapetsin
the downtown area (including PioneerSquare) had
theirparapetsbraced This ordinanceis still used
on URM buildings outside ofthe downtown area


Thus, the mandatory requirementforthe "global"
(although '~partial"in currentengineeringterms)
rehabilitationof URMbuildingsfailed, but a very
modest mandatoryrequirementforstrengthening
one of the URM buildings'most widely recognized
hazards (parapets)has been very successful.


A useful andsuccessful example ofseismic rehabili-
tationpoliciesis Seattle's currentone that applies to
all existing buildings. When an existing building


undergoesa "substantialremodel" (remodelingthat
extends its "usefulphysicaland economic life"), its
seismic risks must be mitigated This trigger (and
there are a couple oflessfrequent ones) is codified,
not negotiated There is usually a pre-designmeet-
ing with the owner, the engineer, andspecialized
building departmentstaff. At this meeting, the level
ofstructuralimprovements is negotiated, the goal
beingto ensure that the degree of improvement is
"commensurate with the size andscope of thepro-
posedproject." Thus, the rehabilitationis manda-
tory (as triggeredby aproposedremodel), but the
level ofstructuralimprovement variesfrom case to
case. This has been very successfulfor many years,
anda wide variety of office, retail, light manufactur-
ing, andresidential(includinglow income) buildings
have been rehabilitated.


Case 14: San Francisco's "Bolts-Plus" Partial
Rehabilitation for Unreinforced Masonry Buildings


Passageof California'sURM law in 1986 (Chapter
12.2, Section 8875 et. seq., "Building Earthquake
Safety" ofthe Health andSafety Code) accelerated
localgovernment considerationofthe URMprob-
lem. In San Francisco, thisprocess ultimately re-
sulted in the passage ofSan Francisco'sOrdinance
225-92, on July 13, 1992, "relatingto earthquake
hazardreduction in unreinforcedmasonry bearing
wall buildings." With the avowedprimarysocial
purpose ofpreservinglow-cost housing, the ordi-
nance has lower safety standardsthan the state-
adoptedmodel code (discussed below) when applied
to normally configuredresidentialoccupancy build-
ings. Ordinance 225-92 allows residentialand cer-
tain commercial use unreinforcedmasonry buildings
(UMB in San Franciscoterminology) to be rehabili-
tated using a "bolts-plus" solution ("the installation
ofshear and tension anchors at the roofandfloors
and, when required, the bracingofthe UMB walls
upon evaluationofthe height-to-thickness ratio of
these walls, Section 1603B1. 1). This method cannot
be usedfor buildingshousing assembly, educational,
or hazardous occupanciesas defined in the building
code.


The process ofestablishingthe technical basisfor
Ordinance225-92 is worth some discussion. As
noted above, the state's URM law requiredlocal
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governments in Seismic HazardZone 4 to identify
(inventory) the quantity of URI buildingsin their


jurisdictions,topreparea plan to mitigate the haz-
ards, andtofile a report-ontheir actions with the
CaliforniaSeismic Safety Commission (CSSC. San
Franciscoidentified L,967 masonry bearingwall
buildings. (Approximately another 120nonbearing
wall URMbuildings also have been identfled by San
Francisco, but they are outside the scope of its retro-
fit ordinance.)


In late 1988, San Franciscoofficials asked the Struc-
turalEngineers ofNorthern California(SEAoNC) to
develop guidelines that could be used to preparea
city ordinance. SEAoNC ppointedan adhoc com-
mittee for this purpose. About the same time, the
CSSC asked the counterpartstatewide organization,
the StructuralEngineersAssociation ofCalifornia
(SEA oQ, and the CaliforniaBuilding Officials
(CALB0) to help the Commission update its model
ordinancefocusingon bearingwall URMbuildings.
Firstpublishedin 1985, the originalbasis ofthe
model ordinancewas Los Angeles' BuildingCode
Division 88. The model was revised in 1990, 1991,
and 1995. It is known now as the "1995
Recommended Model Ordinancefor the Seismic Ret-
rofit of Hazardous UnreinforcedMasonry Bearing
Wall Buildings."


PartofSEA oC's and CALBO's response to the CSSC
wsas to convert the technicalprovisions ofthe model
ordinanceinto aformatacceptable to the Interna-
tional Conference ofBuilding Officials (ICBO) for
use in allseismic zones. The technicalprovisions of
the revisedmodel ordinancebecame Appendix
ChapterI to the 1991 edition ofthe Unform Code
for BuildingConservation(VtCBQ, a companion
document to the Uniform Building Code (UBC). The
administrativeprovisions of the model ordinanceare
not includedin the UCBC. In 1991, the State ofCal-
ifornia adoptedthe UCBCsAppendix Chapter1 as
a model code.


The issue was referredto an advisory committee, the
Seismic Investigation andHazardsSurvey Advisory
Committee (SIHSAC), which was establishedabout
1980. In addition to engineers andarchitects, it was
composed of contractors,real estate andlending
interests, andothers. While theSIHSACgenerally
agreedthat the UCBC was an appropriateap-


proach,strong opposition camefrom UMB property
owners, especially those in lower income, rental
rate, andproperty value areas of San Francisco.
This led to two imp ortantstudies - an enlvironmzen-
tal (and economic) impact reportand benefit-cost
analyses of UMB rehabilitationalternatives. These
reports were used by a largely nontechnicaltask
force (discussedbelow) tofashion apoliticallyac-
ceptable compromise. The SEAoNCs ad hoc conm-
mittee recommended that San Franciscoadopt Cali-
fornia's new model code.


The opposition to the UC'BC approachled the Board
ofSupervisors andthe Mayor ofSan Franciscoto
form a two-part taskforce to review the SIHSAC's
recommendations. The taskforce, composed of
representativesof several city departments andother
organizations(assistedby a 40+ member Comnmu-
nity Advisory Committee) recommended allouiingthe
"holts-plus" -approachbecause, at leastfor normally
configuredbuildings, this wouldprevent 80 percent
ofthe URMbuildingearthquakelife-safety problem
(out-of-plane failure of the bearingwalls). Ulti-
mately, this became thepoliticalsellingpoint ofOr-
dinance 225-92. Ironically,however, some en-
gineers believe that only a smallpercentage ofall
the inventoriedunreinforcedmasonry buildingasare
actually eligiblefor "bolts-plus " rehabilitation.


The Loma Prietaearthquake on October 17, 1989,
acceleratedthe process of enactingthe UCBC 4as a
state model code (not necessarilya minimum) for
rehabilitatingURM buildings (Chapter173 ofthe
1991 Statutes, which amendedseveral individual
state -codesections). Meanwhile, the SEAoN.C used
Loma Prieta's "window of opportunity"to get some
significant limits on the use .of "holts-plus" inserted
into San Francisco' pendingOrdinance225-92.
Forexample, the "bolts-plus" rehabilitationmethod
cannot be usedon a URM building unless it has a
regularconfiguration, has qualifying cross walls,
and has a specifled minimum areaofsolid URM
wall.


One participantin thisprocess noted that Ordinance
225-92 was "totally driven by socioeconomic issues."
Ordinance225-92 states: "UAMis arevital to San
Franciscos economy. They provide low-cost hous-
ing, job sites, andirreplaceablehistoricand archi-
tecturalresources. Yet, in an earthquake,theypose
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a greatdangerto passersbyandoccupants." UMB
structuresalso continue to expose low-cost housing
to a sudden andpermanentloss of habitabilityafter
moderate to major groundshaking even though their
risk to life is reduced.


Notices regardingcompliance and "inventoryforms"
were sent to the owners ofthe governed buildings.
Datesfor subsequent compliance with the
ordinance'srehabilitationprovisions were staggered
dependingon the perceivedrelative hazards ofa
building's location, size, andoccupancy. Compli-
ance dates rangedfrom 3.5 to 13 years. If owners
do not comply within the specified time period, the
city'sfinal recourse is to condemn the buildingso it
cannot be used


With strongsupportfrom the BoardofSupervisors,
in 1992 San Franciscovoters overwhelmingly ap-
proved a GeneralObligationBond issue of $350
million "to help owners ofseismically unstable build-
ingsfinance retrofitting . . . " While requiredreha-
bilitation is under way, as of October 1996 little of
the money has been committed because: (1) commer-
cial loans orprivatefinancing is available in a
healthier economy, (2) administrativerequirements
are too burdensome or addto the potentialcosts, (3)
some owners arepostponing work until "the lastpos-
sible minute, " and (4) financingof some projects is
complicatedbecause of the need to integratethe
seismic rehabilitationfinancingwith other low-in-
come housingfinancialandregulatorymeasures.


REHABILITATION POLICY CHOICES:
OTHER CASES


Central to the overall purpose of the Guidelines doc-
uments is the provision of a framework to help users
understand and then select desired levels of seismic
performance of buildings. As the user will note in
Volume 1 of the Guidelines, a user must select, for
every structure which is a candidate for rehabilita-
tion, a specified level of desired performance. Histor-
ically, these types of decisions have been based on
preparatory technical studies or, more subjectively,
on the feasibility of the rehabilitation. In some cases,
the desired performance decisions drew upon an
agreed-upon assessment of risk, the existing capabili-
ties of a building to withstand the motions of a pro-


jected event, and economic feasibility. Thus, the
Guidelinesdocuments focus and, in a sense, "disci-
pline" rehabilitation decisions and the selection of
target performance levels - from which then flow
specific design choices, engineering parameters, and
construction techniques.


Case 15: Santa Cruz, California


The city ofSanta Cruz was heavily damagedby the
1989 Loma Prietaearthquakeandfaceda variety of
reconstructionproblems. A former city planner in
Santa Cruz identified25 post-earthquakechallenges
to his community, afull 18 of which are directly rele-
vant to issues often encounteredin the seismic reha-
bilitationofexisting buildingsforeseen by the Guide-
lines documents. Selected andslightly editedfor use
here, they are asfollows:


* The jurisdictionmay have to addnew administra-
tive capacity (hire new staff), which involves both
hiringtime andlearningtime.


• Economic necessity may requiremore than simply
rebuilding, especially when overlaidwith new re-
quirementsfor safety in retrofit andnew construc-
tion. Retail trade may needto increase, andinfra-
structure upgradesmay be required


* Planningto rebuildacceleratesattention to long-
standingproblems and issues (some ofwhich will
continue toprove intractable). Examples include
defining appropriatelevels ofgrowth or economic
development, upgradingof old infrastructure,and
poorpoliticalenvironment (acrimonies, lack of
inclusive decision-makingprocesses).


* Rebuildingmay require shifts in politicaland/or
institutionalpatterns andhabits.


a Politicalimperatives might be at odds with what
makes sensefrom aplanningor administrativeper-
spective, which can make the decision-makingpro-
cess complicatedand time-consuming.


* Special time andeffort may be requiredto set up
financialresources (tax measures, grantapplica-
tions, redevelopment districts). Worse, resources
may not be available.


* Decision-makingmay be delayed by the need to
obtain information on andlearn more about the
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regionaleconomic situation,financialoptions, de-
velopment economics andpotentials, geologic con-
ditions, construction anddesign issues, andlender
requirements.


* Politicalbattles can command the time and atten-
tion of key actors anddelay other decisions (e.g.,
historicpreservationfights over buildingsmay de-
lay decisions about adjacentpropertiesand affect
politicaldiscussion ofother issues).


NNew politicalinterests may coalesce and need time
to organize (e.g., aproperty owners association
may become a necessity in an area where none ex-
istedpreviously).


* The localpoliticalsystem may have dfflculty
achieving agreementon key planning issues. Old
adversariesmay have tofind common growud.
Long-standinginterjurisdictionaldisputes may
have to be resolved.


Philosophicaldifferences may surface over the
'8properroles"of the privateandpublic sectors.


a New roles emerge. Forexample, propertyowners
with no previous development experience suddenly
become developers or a city with a reactive/regu-
latory orientationtowarddevelopment my find
itseIfhaving to solicit, ifnot court, new develop-
ment.


* The most heavily affected areasmay be the least
economically viable partsof the community.


* Shortcutsarefew. Legal andproceduralrequire-
ments must be adheredto unless special legislation
is pursued.


* Jurisdictionsmay have to seek, sponsor, or lobby
for specialstate legislation.


• Perceptionsof needs change, andplanningmay go
infits and starts.


* Organizingeffective citizenparticipationis essen-
tial but takes time andeffort.


*Displacedbusinesses andresidentsmust be accom-
modated while long-term solutions aresought.


As this list makes clear,pre-earthquakeandpost-
earthquakeenvironments share many characteris-
tics. The difference after a disaster,however, lies in
a radicallychangedlegal, regulatory, andpolitical


context - especiallyfor seismic rehabilitation.After
a major damagingearthquake,financialsubsidies
for repairandrehabilitationmay suddenly become
available, emergency authoritiesmay be grantedand
exercised, andpopular andmediapressureto "do
something' may emerge - all of which createthe
positive contextfor action only dreamed of by seis-
mic safety proponentspriorto the event.


In sum, earthquakesshoot seismic safety straightto
the top of decision agendas, opening windows of op-
portunityfor major advances. The question, of
course, is how long those windows remain open be-
fore previoussocietal issues andproblemis regain
theirplaces on the agendaandnew ones emerge,
pushingseismic safety back down and startingthe
processall over again.


Perhapsof most directimportancefor this discus-
sion, damagingearthquakesmay allow ajurisdiction
-thathadbeen relying on simple attrition orfollowing
the lowest conflict model (voluwtary) to move more
aggressivelyon the earthquake-vulnerablebuildings
problem and utilize the "Inform~al/Encouragement
Program" orgo all the way to theformal "Manda-
tory Program."


Local economic conditionsat the time ofprogram
enactmentplay a majorrole in seismic rehabilita-
tion. Forexample, Los Angeles' Chapter88 URM
ordinancewas passed in the "go-go" 1980s, a time
ofeconomic expansion and escalatingpropertyval-
ues, which made the financingofseismic rehahilita-
tion projects easier.


Case 16: Portlandandthe State of Oregon


In 1993, western Oregon changedfrom Seismic Zone
2B to Zone 3 in recognitionofnew information
about the risks ofa subduction earthquakeoff the
coast. This has had a significant impact on policies
relatingto existing buildings in that most ofthem
now can be considered "dangerousbuildings"be-
cause they were designed to a lower seismic stand-
ard.


In April 199S, the PortlandCity Councilpassedsev-
eral ordinancesthat were developed by the Task
Forceon Seismic StrengtheningofExistingBuild-
ings. These constituted an interimpolicy thatwas to
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remain in effect untilMarch 1997. Thefirst ordi-
nance took seismic loadingout ofthe definition of
dangerous buildings in the city's DangerousBuild-
ings Code. Other ordinancesthen codifiedseveral
passive triggersthat requireseismic rehabilitationto
currentcode or the suggested standardin the
NEHRP Handbookfor the Seismic Evaluationof
Existing Buildings (FEMA 178), depending on the
trigger. Thefollowing is a briefsummary of the trig-
gers.


a Changes ofoccupancy (to a higherstandardbased
on UCBC ranking) andstructuraladditions(that
are not structurallyindependent) requirerehabili-
tation to the current code standards.


*Alterations to most buildings valued at more than
$100,000 requirea FEMA 178 evaluationof the
building. The datacollected in this manner are to
be used in developing thepolicies to be enacted
after this interimperiod


* Two types ofalterationto URM buildingsrequire
rehabilitationto the FEM4 178 standard-
reroofing (involving removal of the oldroofor re-
pairto more than 50 percent ofthe deck) requires
anchorageofthe roofsystem to the exterior walls
andbracingofthe parapetsandalterationsin a 2-
yearperiodthat exceed $15 per squarefootfor the
total netfloor areatriggerrehabilitation.


In 1995, the State of OregonpassedSB 1057 which
createdthe Oregon Seismic RehabilitationTask
Force. The legislation directedthe taskforce to pro-
vide recommendationsto the legislaturefor its 1997
session. The taskforce has consideredmany of the
topics importantto anyjurisdictionconsideringseis-
mic rehabilitationprogramsincludinginventory
data, mandatoryandpassive triggers, design stand-
ards, appeals, enforcement, liability, incentives, edu-
cation and information, coordinationand reporting,
andneeded legislation.


The taskforcefiled its report on September 30, 1996.
Legislationto begin implementation of the report
was introducedin 1997 but itfailedto pass. How-
ever, Oregon 's legislaturecreatedthe Oregon Seis-
mic Safety Policy Advisory Council (OSSPAC). It
expects to retainafocus on existing earthquake-vul-
nerable buildingsas it considerslong-term strate-
gies.


Case 17: The Federal Case


In the 1990 re-authorizinglegislationfor the Nation-
al EarthquakeHazards Reduction Program
(NEHRP), Congress included a mandate thatthe
Presidentadopt "standardsfor assessinganden-
hancingthe seismic safety of existing buildings con-
structedfor or leased by thefederalgovernment. "
This one clause made the Executive Branchface the
same issues that conjiontedso many private-sector
buildingowners and local buildingofficials - per-


formance levels, priorities,scheduling, triggermech-
anisms, funding, and others- but on a largerscale
ofcourse.


There was a very wide variance in cost estimates
because ofa lack of reliabledata. The solution was
therefore to adopt two parallelcourses:


* Seismic rehabilitationis requiredforowned or
leasedbuildings under a set ofprescribedcondi-
tions ("triggers') when the upgradingofa building
for otherreasons will cost more than 50percent of
its replacement value and


a Collection ofreliablecost dataon which to base a
more extensive, structured, andcost beneficialpro-
gram ofseismic rehabilitationalso has started In
effect, this is a "MandatoryProgram"model but
one that is being implemented in an incremental
andcautious mannerpending the development of
more reliabledata on which to make such a signifi-
cantpublicpolicy decision.


Implementation has begun. On December 1, 1994,
PresidentClinton signedExecutive Order12941.
This significantpolicy action, titled "Seismic Safety
OfExistingFederallyOwned OrLeasedBuildings,"
establishedminimum seismic rehabilitationstand-
ardsfor "existing buildings constructedforor leased
by thefederalgovernment which were designedand
constructedwithout adequate seismic design and
construction standards." While the Orderestab-
lishes standards,a loophole is providedfrom what is
an internalfederal mandatoryprogram. Under Sec-
tion 3, "ImplementationResponsibilities,federal
departmentsand agencies are allowed to "request
an exemption from this Orderfrom the Directorof
the Office ofManagement andBudget. " The condi-
tions under which an exemption would be granted
have not been defined, andno exemptions had been
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requestedor approvedat the time thispublication
wasprepared. The results of this assessment could
lead to a more active seismic rehabilitationprogram
amongfederalagencies. Moreover, publicized uvp-
grading offederal buildingsin many communities
might triggergreaterattention to and action by local
governments, building owners, and others with a
stake in seismic rehabilitation.


BENEFIT-COST ANALYSES


Expenses associated with seismic rehabilitation -are
never trivial, largelytbecause the basic structural
frame of a building is at issue. In addition, many
nonstructural and mechanicallelectrical systems must
be enhanced commensurately. Thus, the question of
benefits justifying the costs keeps creeping into the
discussions. Benefit-cost analysis can help overcome
owners' initial resistance to investing in seismic
rehabilitation in that it provides a structured way to
compare the longer term benefits to be accrued when
compared to the sometimes seemingly high initial
-costs.


Seismic rehabilitation costs money and money is
scarce (by definition) but someone has to pay for it.
In applying the Guidelines, a benefit-cost analysis is
one way to link together and compare risk, expected
building performance, estimated direct losses (in-
cluding property damage, relocation costs, and losses
in inventory, sales and rental income) with long-term
benefits (the avoided future damage and ancillary
losses) so that intelligent, or at least in formed,
choices can be made about investing in rehabilita-
tion. In the private sector, return on investment is
another important factor that must be taken into ac-
count.


Case I8: The FEMA Benefit-CostModelling


FEMA has been addressingthe fundamental "is it
worth it" question since 1989 by supportingthe de-
velopment of basicbenefit-cost muethods, including
manuals and sofatare, that will help users analyze
seismic rehabilitationpossibilities. The modelspro-
vide default valuesfor key variables, but they explic-
itly urge users to provide ('pluzg in') more accurate
and detailedlocal information wheneverpossible.


FEMA 's initialefforts comprisedtwo benefit-cost
modelsfor applicationprimarilyto privately owned
buildings. Thefirstfocuses on single classes of
buildings (e.g., UR-s), andthe secondaggregates
the results ofseveralsingle classes to facilitate
rehabilitationdecisions about an entire area (e.g.,
PioneerSquare in Seattle or Old Sacramento in Cal-
ifornia. Additional cost data arecontainedin an-
other FEMA document, NEERP Guidelinesforthe
Seismic RehabilitationofBuildings: Example Appli-
.cations(FEMA 276), expected to be availableby
mid-1998.


In essence, a benefit-cost analysisof the seismic re-
habilitationofa buildingrequires a cost estimateof
the rehabilitationplan (always the easierpart)anda
probabilisticestimate offitture benefits (more dif-
cult). Benefits arecalculatedon a netpresentvalue
basisto accountforthe time value ofmoney. They
also depend on the expected annualprobabilitiesof
futwue earthquakes andestimated "avoidedlosses."
Those estimatedavoidedlosses include bitldingre-
pairor replacement-costs,damage to contents and
inventory, relocationcosts, lost income, andthe
monetrwy value ofavoideddeaths and injuries
(basedon a "statisticalvalue oflife'). The benefit-
cost ratiostend to be high (favorable) when the
buildingis of a hazardousclass, the estimatedcost of
rehabilitationis modest, and the annualprobability
ofearthquakes is high.


The appropriateFEMA publicationsandsoftware
are apairoftwvo-volume sets: A Benefit-Cost Model
for the Seismic Rehabilitationof Buildings ('FE1L4
227 and 228, 1992) aId FederalBuildings:A
Benefit-Cost Model (FEMt 255 and256, 1994)
which also includes methodsfor estimatingthe valte
ofpublic services.


In addition, a useful companion two-volume refer-
ence is availablefrom FEtVI - the second edition
of Typical Costsfor Seismic RehabilitationofBuild-
ings, Vol.1, andSupportingDocumentation, Vol. 2.
The new edition is basedon a sample of2, 000 seis-
mnic rehabilitationprojects throughoutthe counztry
that ivere carefully screened and their-costdata ana-
lyzed by sophisticatedstatisticaltechniques. In addi-
tion to mean costfigures, Volume 1 offers the user
three optionalmnethods of alculation, eachyielding
resultsthat have variancesthat become smalleras
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knowledge about the basic characteristicsofa single
building or an inventory ofbuildings increases. Vol-
ume 2 provides the statisticalunderpinningofthe
dataand information on additionalcosts associated
with the nonstructuralandadministrativeactivities
of a rehabilitationproject. There alreadyhas been
strong demandfor these volumes, and their use is
expected to grow considerablywith time, especially
as the implementation ofExecutive Order12941,
gains momentum.


In conducting benefit-cost analyses, it is important to
recognize that rehabilitation costs can vary signifi-
cantly. Such variations can be attributed to local eco-
nomic conditions, prevailing wages, use of union or
nonunion labor, times of day and days of week when
work can be done, the extent of other upgrades re-
quired, the costs of finishes, and similar items famil-
iar to those in the design and construction industries.
In fact, the ancillary and "business interruption" costs
of a major seismic rehabilitation project could actu-
ally exceed the direct costs of design, teardown, con-
struction, permitting, etc. See Chapter 4 for an
examination of potential societal issues by explain-
ing the nature of each problem, typical issues that
may need to be addressed, and various ways of solv-
ing each problem.


BUILDING OFFICIALS: THE EYE OF
THE STORM


A jurisdiction's building officials are central under
any of the three models and in any effort at seismic
rehabilitation. Sooner or later they will be involved
either actively or passively. To explain, a weather
metaphor might be appropriate. Keeping in mind the
increasing conflict potential in the three models, we
can think of attrition as normal weather. The "Vol-
untary Program" is then a tropical depression and,
the "Informal/Encouragement Program," a tropical
storm. The "Mandatory Program" is a full blown
hurricane. The building official is the constant, how-
ever, for he or she remains in the eye of the storm
regardless of its size. In fairness, design professionals
can become caught up as well.


Consistent with this perspective, a researcher once
tried to contact the head of a building and safety de-
partment who was directing the preparation of a draft


hazardous structure abatement ordinance (i.e., this
was a "Mandatory Program" case) and was taking an
incredible amount of political heat as a result. Every-
body was after him, and he was running from meet-
ing to meeting. Not much can be done about the
number of must-attend meetings for a building offi-
cial involved in a "Mandatory Program," but one of
the great virtues of the Guidelinesdocuments is that,
to return to the weather metaphor, these at least
provide a sea anchor to the building official caught in
the hurricane.


SPECIAL CIRCUMSTANCES AND
WINDOWS OF OPPORTUNITY


It is almost a cliche to say that damaging earthquakes
open "windows of opportunity" for advances in
earthquake safety, but this is an actual truism for
seismic rehabilitation. In California, still the peren-
nial source for illustrations, in addition to code
changes for new construction, both statewide and
jurisdiction-specific seismic rehabilitation legislation
came as direct results of various earthquakes from
Long Beach 1933 through San Fernando 1971 to
Northridge 1994.


While the Guidelines documents do not and are not
intended to address the complicated issues involved
in repairing earthquake-damaged buildings, pre-
earthquake seismic rehabilitation of existing build-
ings and post-earthquake retrofitting of damaged
buildings achieve the same purpose - lower risk to
life and property. From a socioeconomic perspec-
tive, many of the same problems arise, and some wis-
dom can be exchanged. For any community consid-
ering seismic rehabilitation, the issue of what to re-
quire of new buildings always surfaces in discussions
of what to require of existing ones. While the Guide-
lines documents offer several performance levels for
rehabilitated buildings, many communities, es-
pecially those in lower risk seismic zones, will obvi-
ously be unlikely to apply to old buildings standards
that exceed those required of new construction.
Therefore, the core of an acceptable program may be
correcting "fatal flaws" (those identified by the engi-
neer and the building official) in various classes of
existing buildings.
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Chapter 4
TYPICAL SOCIETAL ISSUES IN
SEISMIC REHABILITATION


Because rehabilitation deals with existing and usually
occupied buildings, the range of socioeconomic is-
sues likely to be encountered - and needing to be
solved - can be formidable. Moreover, the inten-
sity, nature, and complexity of such problems xvill
vary somewhat from building to building even
though sections or neighborhoods of cities and towns
slated for seismic rehabilitation will have common
problems depending on the demographic and socio-
economic characteristics of the designated areas.


This chapter breaks the overall forest of issues down
into trees (at least the socioeconomic .andadministra-
tive ones) that commonly arise in seismic rehabilita-
tion programs. Each subject is discussed in terms of
the nature of the problem, typical issues likely to
arise in connection with that problem, and some pos-
sible ways to solve or at least ameliorate the negative
impacts of the problem. It is an axiom that the lower
the level of conflict the easier it is to first adopt and
then implement measures that have retroactive
characteristics.


The first section of this chapter discusses
demographic, social, and economic factors while the
second section treats public policy and administrative
issues typically involved in seismic rehabilitation.
For example, ownership patterns, income levels, his-
toric properties, and occupancy characteristics are
contained in the first section while policy fonnulation
and adoption strategies and legal and program man-
agement issues are included in the second section.


An overriding concern in seismic rehabilitation has
to do with -accommodating the building's intended
use. Obviously, all design professionals know they
have to accommodate the owner's intended uses of
the candidate building. However, seismic rehabilita-
tion projects often are technically tricky and part of
their success depends on achieving an effective bal-
ance between improved earthquake safety and func-


tionality. A related FEMA publication (FEMA 172,
p. 17) notes that:


Most buildings are intended to serve one or more
functional purposes (e.g., to provide housing or to
enclose a commercial or industrial activity). Since
the functional requirements are essential to the ef-
fective use of the building, extreme care must be
exercised in the planning and design ofstructural
modifications to ensure that the modifications will
not seriously impair the functional use.


DEMOGRAPHIC, SOCIAL, AND
ECONOMIC FACTORS IN SEISMIC
REHABILITATION


Because existing buildings were built to earlier stan-
dards and often are occupied, a wide spectrum of
social and economic problems may be encountered
when seismic rehabilitation is considered. Some or
all of them may arise during the project planning pro-
cess. The most significant topics are discussed be-
low: the distribution of impacts on various segments
of the community; means to minimize business inter-
ruption, occupancy dislocation, and the loss of hous-
ing; the treatment of historic properties; and
approaches for financing seismic rehabilitation. For
example, when San Francisco examined socioeco-
nomic factors related to its URM buildings, it found
that 7 percent of the businesses were in URMs, 7.5
percent ofjobs were in URMs, and 7 percent of the
URMs provided housing, even though only 3.7 per-
cent of the city's residents lived in URMs.


Evaluating the Distribution of Impacts Due
to Seismic Rehabilitation


Nature of the Problem: Seismic rehabilitation af-
fects people differently. There are organized inter-
ests that may become mobilized, and there are latent
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ones that may emerge during the process of formulat-
ing seismic rehabilitation policy as well as around
specific projects. Chambers of commerce, merchants
associations, local design professionals, and boards
of realtors are examples of formal interests while
building owners, loosely structured neighborhood
groups, or even tenants within individual structures
may organize around a given project.


It seems clear that supporters of seismic rehabilita-
tion may be a coalition of local and distant design
professionals, building officials, and others commit-
ted to seismic rehabilitation, but the opponents most
often are totally local, those whose immediate inter-
ests are most likely to be directly affected. It is im-
portant, therefore, to anticipate the composition and
range of interests of the coalitions that might form
and to evaluate what the impacts will be on each and
how each will perceive and therefore react to pro-
posed seismic rehabilitation programs and projects.


Typical Issues: Several key issues will arise in virtu-
ally every seismic rehabilitation policy development
process:


What is the scope ofthe seismic rehabilitationeffort?
It matters greatly if the project is one building, a well
defined portion of the city (e.g., "Pioneer Square"), a
concentrated or evenly widely distributed class of
existing buildings (e.g., URM bearing wall struc-
tures), or a targeted use (e.g., theaters and. churches).
The scope of the seismic rehabilitation program will
define the interests most likely to become involved in
the process.


What existing local groupsare likely to become in-
volved, and what will be theirparticularinterests in
seismic rehabilitation?


Can support or opposition be expectedfrom latent
intereststhat might define seismic rehabilitationas
an issue?


What work will be required, how much will it cost,
and when must it be completed?


The answers to these questions define the potential
intensity of the interests' positions.


Solving the Problem: Several actions can be taken
to anticipate the impacts of and the interests likely to
be affected by seismic rehabilitation projects and pro-
grams. Some suggestions include:


Identify government agencies, community groups,
andprofessionalandbusiness associationsthat his-
toricallyhave played key roles in planningandzon-
ing, redevelopment, buildingcode, housing, andre-
latedissues. This information often can be obtained
from local agencies. Review the positions taken and
attitudes expressed by these groups on related issues.


Identify latent or emergentgroups thatmay or may
not have been actively involved in thepast but that
could become so depending on thefocus ofthe seis-
mic rehabilitationprogram. This may be more diffi-
cult than identifying formal groups, but it is worth
the effort because unexpected vocal opposition, even
from a small but highly visible group, can have seri-
ous consequences for proposed projects.


Hold well announcedcommunity meetings to intro-
duce the concept while the programis still in thefor-
mative stage. One effective mechanism is to then
form a "Community Advisory Committee" whose
members represent all interests. This group then can
examine the issues in a common framework and per-
haps reach consensus on critical issues. Community
meetings and advisory groups require extensive tech-
nical and staff support, and this workload should be
anticipated.


Inform the local media, especially the local newspa-
pers that tendtofollow local issuesfor extended
periodsandthat can have a major influence on the
acceptabilityof seismic rehabilitationprograms.
This takes skill and preparation, but the evidence is
clear that newspaper support is very important and
that newspaper opposition can prove fatal. Skillful
work with the media may even prevent seismic reha-
bilitation from becoming a "hot" issue.


Determining Occupant Dislocation and
Business Interruption


Nature of the Problem: While extensive seismic
rehabilitation projects do not always, they can require
relocation of building owners, employees, commer-
cial tenants, and residents. If the construction work
is relatively minor but cannot be accomplished with
the occupants in place (during off hours when the
building is closed), it is better to face this issue as
early as possible and allow plenty of time to solve it.
If the seismic rehabilitation project involves leased
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space and if it is encumbered with a mortgage, loss
of rental income to service the debt can become a
major concern. It is therefore important to anticipate
how potential extra direct costs and inconveniences
can be ameliorated in the quest for safer buildings.


Typical Issues: While only some of the impacts are
financial, they are the major ones. Typical issues
within this context include:


Howfeasible is it toperform the seismic rehabilita-
tion work without havingto relocatethe occupants
to other locations? This depends a great deal on the
building's occupancy and some - even extensive -
seismic rehabilitation projects have been completed
without relocation.


In addition to the costs of construction, how can the
owvners continue topay the mortgage, insurance,
tares, andother operatingcosts when the building is
not generatingincome? Unless owned outright with
costs financed from savings or from a capital im-
provement pool ofthe building owner, this "cash
flow" question becomes important.


Who is responsiblefornotifying the tenantsandresi-
dents, paying the costs ofrelocation, and allowing
sufficient timefor the relocationprocess to occur?
These issues are at the heart of the viability of com-
mercial, residential or business occupancies. The
answers often depend on the availability of other
nearby comparable space, equitable rents, and the use
of various subsidies.


Solving thee Problem: A variety of actions can be
taken to ameliorate these problems including the fol-
lowing:


Ensure that the initialfeasibifitystudy of aparticular
seismic rehabilitationproject can address the ques-
tion ofwhether the work can be done without sub-
stantiallydisruptingoperations. It is much easier in
single occupant office buildings or commercial
properties that are empty during the late hours and
where some internal temporary space-sharing can
occur than in multiple tenant or residential occupan-
cies. In addition, the contractor will have to carefully
ensure that the construction work areas are sealed
adequately and that time is allowed for thorough
clean-up before normal business operations resume.
One also must be aware of other problems (the exis-


tence of asbestos) that could make seismic rehabilita-
tion more complex and expensive.


Cashfowfor debt service and operatingexpenses is
critical. Anything, including seismic rehabilitation,
that interrupts that flow can have major implications.
Nevertheless, the situation will vary with each case.
Internal operating or capital improvement monies
could be used where they exist .and rehabilitation is
included in scheduled outlays. As incentives, local
governments could suspend property taxes and other
charges until the building is ready to be reoccupied.
Other types of remodeling and rehabilitation often
are done upon transfer of the property to new owners
or when major tenants relocate to other facilities.
Large tenant commercial leases often last for about
five years, and rehabilitation could be scheduled to
coincide with a tenant's decision not to renew its
lease. Financial advisors to both owners and local
governments may well be aware of other possibilities
to soften the cash flow impacts of seismic rehabilita-
tion.


he picture is less clearfor.commerciallessees and
residentialrenters. The minimum is to provide as
much advance notice as possible so they can take
appropriate steps to minimize the negative impacts.
One possible strategy to ameliorate the costs to such
occupants could be to help them find temporary and
comparably priced nearby space coupled with giving
them "first right of refusal" to return to the rehabili-
tated building. Local governments may be able to
offer other incentives through neighborhood revital-
ization and community redevelopment measures.
Such techniques often involve tax, loan, and other
incentives, and they can include relocation services
assistance.


Minimizing the Social and Economic Impacts
on Housing


Nature of the Problen: Although a relative term in
any economic setting, "affordable housing" deserves
a special focus because of its importance to the com-
munity, lower income neighbors, and social justice.
Sadly, in many communities it often is the lower in-
come and, just as often, non-English speaking unor-
ganized members that also reside in the more
earthquake-vulnerable buildings. When displaced by
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damaging earthquakes, these same people also be-
come the most dependent on emergency shelter, fi-
nancial assistance, and other direct aid. The more
affluent find temporary quarters, have other financial
resources, and generally are better able to adjust.


Recent research (Comerio, 1995) based on data about
the housing losses from the 1994 Northridge earth-
quake estimates that 60,000 dwelling units could be
"significantly damaged" after a major event in the
region. Of these 60,000, only 7,000 would be single-
family dwellings. Thus, about 53,000 units would be
apartment units and about 50 percent would have to
be vacated because of the damage. Using 3.5 per-
sons per apartment unit as an average, this means that
over 90,000 renters could be homeless. A compara-
ble calculation for an equivalent earthquake on the
San Francisco Bay area's Hayward Fault is more de-
pressing because of higher population densities.
About 240,000 housing units could be significantly
damaged, of which about 100,000 could be
unoccupiable. Using the same 3.5 person household
average, the homeless could number about 350,000
people (Comerio, personal communication, Septem-
ber 1995). Although less glamorous, technically
challenging or financially rewarding than other forms
of seismic rehabilitation, the need for effective miti-
gation measures to protect the nation's housing stock
is great.


Typical Issues: While the major issues are compara-
ble to the earlier ones, the main difference is that
housing rehabilitation focuses on small economic
units (individuals and families). Consequently, it is
important to determine:


How long will theproject take and where can the
occupantsgofor the duration ofthe work?


Canthe owner affordthe rehabilitationwork and
are there any incentives or cost offsets that can help
pay the costs?


If the occupants arerenters, will they be able to af-
ford the rentof the rehabilitatedhousing unit?


If the occupants are in poor health or disabledand
have to be relocated, can support be providedin the
new locations?


Will the owner demolish the buildingandput occu-
pants on the street?


Will the owner remove housing units on the site and
use the buildingfor something else?


Solving the Problem: Generally speaking, more af-
fluent residents can afford to pay for and vacate their
housing during substantial remodeling and rehabilita-
tion. As income declines, however, this easy option
disappears. Thus:


Fortunately, even in the smaller (1 to 2 story) single-
and multiple-family units, many housingrehabilita-
tion techniques can be employed without requiring
occupantrelocation. Examples include bolting foun-
dations to sills, tying chimneys to the structure, in-
stalling effective shear walls, and applying other
sound and well understood techniques. Moreover,
such work can be linked to other changes being made
to the units. Depending on the scope, such work of-
ten lasts only a few days or weeks. However, the
seismic rehabilitation of larger buildings, (e.g., apart-
ment buildings) can become complex, costly, and
time consuming. Such work is comparable to rehab-
ilitating commercial structures and many of the prob-
lems will be the same. Condominiums and other
"planned unit developments" create special problems
because of the joint maintenance responsibilities for
the common areas and governing processes involved
in managing such developments.


The affordabilityofseismic rehabilitationis afunc-
tion of thefinancialresourcesavailableandthat de-
pends to a greatextent on whether or not the build-
ing is owner-occupied While desirable, there are
very few financial incentives available to housing
owners to stimulate seismic rehabilitation. This re-
mains one of the major challenges to speeding up the
process. Some aids do exist. For example, Califor-
nia law prevents the raising of property taxes when
seismic safety improvements are made to buildings
so at least the owner is not penalized by a tax in-
crease. The popular equity lines of credit can be
used for home improvements and the interest is tax
deductible. Savings also can be used.


Increasedrents often are a result of buildingrehabil-
itation. Covering the costs of rehabilitation and at-
tracting a more affluent clientele are frequently inter-
woven motives along with a desire to increase the
market value of the structure. This creates special
problems for lower income renters. Some techniques
for minimizing the impact of higher rents include:
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local officials giving higher priority to people dis-
placed by seismic rehabilitation and qualifying them
for rental assistance programs; increasing other cost
offsets such as providing renters with free or
reduced- cost public transportation vouchers and
other benefits; and allowing the adjustment of rents
within specified time and monetary limits. Neverthe-
less, the fundamental tension will continue between
achieving a safer building (a public good) and con-
trolling the cost of living (a private matter). The ex-
tent to which seismic rehabilitation can be directly or
indirectly subsidized can greatly affect the continued
availability of affordable housing.


Historic Properties Destined for Seismic
Rehabilitation


Nature of the Problem: During the past 20 or so
years, efforts have been mounted to identify, pre-
serve, and tightly control the uses of and modifica-
tions to properties considered "historical." Seismic
rehabilitation work on buildings falling into this cate-
gory can be very challenging for the design and con-
struction community because of special regulations,
the existence of delicate finishes and archaic (and
often mixed) materials, aesthetic needs, and little or
no information about the site, foundation or struc-
tural conditions ofthe structure. Whenever historic
buildings are involved, it is very important to care-
fully review governing codes, standards, and other
applicable materials such as the Secretary of the Inte-
rior's Standardsfor Rehabilitationand Guidelines
for RehabilitatingHistoricBuildings (see Chapter 6).


One structural engineer experienced in the seismic
rehabilitation of older and historic structures noted
that (FEMA 237, p. 77): "All of these [archaic] sys-
tems were designed prior to the development of seis-
mic standards for buildings. Probably none were
designed for seismic performance at all." However,
because such buildings are intended to be "perma-
nent" fixtures of the built environment they merit
seismic rehabilitation. Nonetheless, ". . . in any com-
munity the presence of even a few historic buildings
will greatly complicate the implementation of either
voluntary or mandatory seismic protection policies
for existing buildings" and the ". . . effort to exten-
sively strengthen the building can tend to result in the
removal of much of the original material, the obscur-


ing of original features, or the introduction ofvisible
bracing elements...."


On the other hand, the Preservation Tax Incentives
for Historic Buildings have provided the means for
rehabilitating many buildings. The initiative allows a
20 percent investment tax credit (ITC) for the certi-
fied rehabilitation of an income-producing, deprecia-
ble certified historic building and a 10 percent ITC
for the rehabilitation of income-producing, deprecia-
ble buildings (excluding residential rental) built be-
fore 1936. Seldom does the seismic rehabilitation
cost more than the 20 percent ITC.


Typical Issues: From our perspective, a number of
issues related to the seismic rehabilitation of historic
buildings are important including:


What is an historicbuilding? To quote from an ear-
lier FEMA document (FEM[A 237, p. 79):


... there is no indisputable definition of "historic
building." Guidance is provided on rehabilitation
of historic buildings in state documents such as the
State Historic Building 'Code in California or in
federal documents such as the Secretary of the Inte-
rior's Standards for Rehabilitation and Guidelines
for Rehabilitating Historic Building and associated
guidance. Buildings may be listed on the National
Register ofHistoric Places, a state historic register,
or a local listing that has official status. In some
cases, rather than a simple determination that a
building is on or off such a list, a ranking of the
degree to which a building is historic is made with
reference to a local priority or historic value scale.
Criteria and the process for placing buildings on
such lists vary and can be influenced by local de-
mands that include considerations beyond this his-
toric quality of an individual building, such as de-
sires to minimize density and land use changes or
to avoid renovation or new construction that would
introduce higher rents.


Chapter 1 of the Guidelinesvolume, however, states
that:


It must be determined -early in the process whether
a building is "historic." A building is historic if it
is at least 50 years old and is listed or potentially
eligible for the National Register of Historic Places
and/or a state or local register as an individual
structure or as a contributing structure in a district.
Structures less than 50 years old may also be his-
toric ifthey possess exceptional significance. For
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historic buildings, develop and evaluate alternative
solutions as to their effect on the loss of historic
character and fabric, using the Secretary of the
Interior's Standardsfor Rehabilitation.


Who hasjurisdictionofthe building? This seem-
ingly simple issue is a very important one for owners
of historic buildings that are candidates for seismic
rehabilitation. One needs to determine who actually
owns the building (e.g., private party, charitable or
nonprofit organization, foundation, or government
agency). It also is important to determine who has
jurisdiction over the building (local, state, or federal
government) and, consequently, which codes or regu-
lations will apply to the rehabilitation project. For
example, the city of Seattle has jurisdiction over ev-
ery publicly or privately owned building except those
that belong to the federal government. While not all
states may have a state historical building code, the
city of Seattle enforces the State of Washington code.
Moreover, the owner and his/her design professionals
may have to observe other requirements depending
upon which category or register the historic building
appears is listed on. This specialized field requires
specialized expertise.


What is the occupancy and the amount ofopera-
tionaldisruptionthat can be acceptedduringcon-
struction? Some historic buildings, like George
Washington's home in Mount Vernon, are landmarks
open to visitors while others, such as California's re-
stored State Capitol, function as full-time office
buildings and house key activities and records. At
the local level, some historic buildings are in older
commercial areas of once small towns and their ac-
tivities are important to the economy of the area and
the businesses or residents housed there. In these
cases, the amount of disruption, the need for reloca-
tion, the nearby availability of affordable alternative
space, and the scheduling of the work become impor-
tant considerations.


What level ofperformance is desiredandhow much
will it cost? While key questions for all buildings,
they are especially important for historic structures
because the answers tie back to the building's impor-
tance, replacement cost (if it can be replaced at all),
the objective earthquake risk, acceptable levels of
damage, types of historic finishes, and sources of
funding.


Solving the Problem: Dealing with the unique prob-
lems posed by historic building rehabilitation can
take several forms, alone or in combination depend-
ing on the circumstances. Owners sometimes have
relatively little to say about what can be done to their
designated historic buildings. Therefore, suggested
strategies include:


Determine if the particularbuildinghas indeed been
designatedhistoricand by whom. This information
will determine whose design and construction regula-
tions and enforcement processes will govern the pro-
ject.


Review the regulationsandprocesses, payingpartic-
ularattention to any specialstandardsor exemp-
tions, design review requirements, appeals or ap-
provalprocesses,flexibility in time for compliance,
alternativeapproaches,andsimilai factors.


Like other buildings, determine the currentuse ofthe
historicstructureand what the dislocationandother
extra needs might be to accommodate the occupants
andfunctions. This will require some effort if these
problems can be handled imaginatively, easily, in a
timely fashion, and affordably.


Analyze the exposure of the building to the expected
earthquakerisk in the region andbalancethis with
the building's value to the community. There is the
need to judge the building's long-term significance,
its occupancy and function, the cost to replace it ver-
sus the cost to repair it occasionally, and other fac-
tors. The answer will almost never be clear. Given
the desired permanence of historic buildings, it may
mean that the rehabilitation decision will have to
consider lower probability but more severe ground
motions and more earthquake occurrences during its
estimated post-rehabilitated lifetime.


Select the desiredseismic rehabilitationperformance
levelfrom the Guidelines. As with other buildings,
this is critical because the selection will drive the de-
sign alternatives, costs, and scheduling. FEMA 237
(p. 80) notes that such an ". . . approach will help
preserve historic buildings from earthquakes, even if
they are strengthened only up to a minimum life-safe-
ty level, and prevent the situation from developing
where the historic buildings will be the most hazard-
ous in a community."
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Determine what efforts areneeded to accommodate
the relocation ofthe occupants, time neededfor re-
habilitation,andhow andifthe most importantfunc-
tionsperformedin the buildingcan be or need to be
maintained. Solutions to these issues will vary with
each project.


Involve and, to the extentpossible, obtain consensus
among the controllingstakeholdersthat thepre-
ferredseismic rehabilitationtechnique will be effec-
tive andworkable. Historic buildings are highly visi-
ble and the foci of often influential advocacy groups.
Therefore, it is important that advocates be informed
ofthe potential project and be brought into the pro-
cess 'early; it is worth the up-front investment of time
and energy.


Obtainthe advice ofstate historicpreservationoffi-
cers and other specialists in thepreservationof his-
toricfinishes and involve them from the very begin-
ning ofthe rehabilitationprocess.


Finding ways to address the unique problems associ-
ated with the seismic rehabilitation of historic build-
ings will help ensure that the threat of earthquake
damage to these structures will be reduced and that
they will continue to be important reminders of ear-
lier times and events.


Financing Seismic Rehabilitation


Nature of the Problem: While regular building
maintenance is a continuing operating cost, seismic
rehabilitation and other major capital improvements
can be expensive, especially for larger buildings.
The ability to finance such improvements varies
greatly with the owner's ability to pay, what seismic
rehabilitation work needs to be done to the building,
and what other improvements will be made at the
same time. Since each building has its own story, it is
very important to determine if the costs of seismic
rehabilitation are affordable. One observer noted
that, especially in the eastern United States, most
older buildings have expended much of their useful
life and frequently may not be providing adequate
financial returns in their current condition. Many
engineers have submitted reports about what should
be done to a building to improve its earthquake per-
formance, only to see little or no subsequent action
taken.


It is clear. however, that the pace of seismic rehab-
ilitation is increasing in places like California where
frequent recent events have occurred; higher risk is
perceived; and lenders and insurers are evaluating
properties more closely, limiting coverages, raising
deductibles, and taking other measures to lessen their
exposure to earthquake losses.


TypicalIssues: Successfully answering several
questions is at the heart of investing in seismic rehab-
ilitation. Savings, loans, operating revenues, or capi-
tal improvement funds are traditional and usually
private-sector sources of money to finance seismic
rehabilitation. However, some may ask:


A4re there governmentprogramsavailableto help
payforseismic rehabilitation?


What incentives exist that atleast could help offset
the direct costs ofseismic rehabilitation?


Can an owner adjusthis/her insurancecosts to free
upfundsfor seismic rehabilitation?


Solving the Problem: The financing mix necessary
to increase the earthquake resistance of existing
buildings will vary on a case-by-case basis, but some
suggestions can be provided:


If a public agency, the owner can seek direct appro-
priationsthrough the normalbudgetaryprocess.
Other possibilities include raising money through the
issuance of bonds and other forms of financial partic-
ipation in public projects. For example, in 1990,
California's voters approved Proposition 122, which
made $3,00 million available to strengthen existing
buildings owned by state and local governments.
Soon after the 1971 San Fernando earthquake, the
U.S. Department of Veterans Affairs secured funding
through the regular budget process to seismically
evaluate and rehabilitate many of its older buildings
across the country. As noted earlier, the school dis-
trict in Clayton, Missouri, raised money via a bond
issue and San Leandro used Certificates ofParticipa-
tion.


Limited incentives (mostly indirect)exist andshould
at least be consideredas ways to offset the direct
costs ofseismic rehabilitation. In 1990, Californians
voters approved Proposition 127, which exempted
seismic rehabilitation improvements to buildings
from being reassessed to increase property taxes.
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Special funding and tax measures often are part of
community redevelopment programs and seismic
rehabilitation costs could be considered eligible pro-
ject costs. State legislation might be needed to ex-
pand the definition of "blight" to include hazardous
buildings. Bonds might be used to guarantee loans
for rehabilitation, but this may be a problem (as it has
been in California) because bond holders take prece-
dence over mortgage holders in the event of foreclo-
sure and revenue bonds must be repaid from income
generated by the projects they fund.


While mobile homes are not "buildings" in Guide-
lines terms, San Bernardino County, California, is
implementing a financial incentive program to seis-
mically strengthen these structures. Learning from
the over 7,000 mobile homes damaged in the North-
ridge earthquake, the county has selected a manufac-
turer of a foundation bracing system. Owners of ex-
isting units must use this approved system to qualify
for a low-interest loan program. It is financed by a
taxable 7-year bond issue, and the bond buyers re-
ceive 10.25 interest. Described as a "win-win" situa-
tion, it is "revenue neutral" to the county and partici-
pating cities. In addition, low-income mobile home
owners also may be eligible for redevelopment funds
and other federal and state assistance (CSSC, Sep-
tember 1995)


In the city of Berkeley, 50 of the property transfer fee
is waived when a new owner of a house bolts it prop-
erly to the foundation. San Leandro, California,
waives the need for a building permit and its fees
when an owner uses standard guidance provided by
the building department to secure his or her home to
its foundation. San Francisco's $350 million bond
issue (Earthquake Loan Bond Program, November
1992) designates two-thirds of the money ($233.3
million) for the seismic rehabilitation of housing.
This means that owners get lower interest rates
(about 1.5 below the bank's rates) and better lending
terms if the rents are kept affordable. Loans to seis-
mically rehabilitate housing units under this program
were costing only about 3 percent in the fall of 1995.


Other types of incentives have been discussed or
used in a variety of different contexts. Point-of-sale
disclosure requirements and inspections of and re-
pairs to specified conditions or items could be re-
quired for residential and commercial properties.


Post-disaster aid might be allocated in ways that re-
ward those who invested in seismic rehabilitation
rather than those who did not.


Some post-earthquake assistance measures might be
adapted to act as pre-earthquake seismic rehabilita-
tion incentives. For example, in addition to waiving
permit fees to help recover from the Northridge
earthquake, Los Angeles waived sewer connection
and business relocation permit fees and extended the
payment schedule for business taxes for six months.
The city loaned victims hundreds of millions of dol-
lars as "loans of last resort" to help repair damaged
housing. Business assistance centers were set up to
help small businesses prepare loan applications and
supporting business plans. The housing department
hired "work out loan specialists" to help design loan
packages and solutions and also to become sales peo-
ple who contacted individual property owners to con-
vince them to apply. Some damaged commercial
properties are being taken over by nonprofit organi-
zations, which entitles such organizations to various
assistance programs and incentives not available to
private owners.


The underlying principle, however, is that the mix of
incentives must support the goal of seismic rehabili-
tation and be consistent with state, local, and private
financial laws and practices in the area. The property
insurance industry, especially after experiencing ma-
jor losses in recent years, is becoming more active in
the field of mitigation, and seismic rehabilitation is
one area of interest. Perhaps this will lead to rate
differentials (incentives or disincentives) for at least
high value properties where seismic rehabilitation
work is accomplished.


Risk managersfor some private owners have
assumed more ofthe exposure by changingthe mix
between premiums, deductibles, andself-insurance
reserves, which has sometimesfreedcashfor seismic
rehabilitation. The objectives are not only to protect
the physical plant but to lessen the business interrup-
tion costs. As premiums and deductibles have in-
creased and property insurance carriers have placed
limits on how much they will pay the policyholder,
such strategies have become more common. In lieu
of paying higher premiums, one approach is to pay
for seismic rehabilitation from savings achieved by
taking lower coverages and assuming higher deduct-
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ibles. Some organizations have even established spe-
cial reserve accounts to have cash available to make
early repairs to damaged buildings. This risk man-
agement practice also has been followed by some
government agencies whose continued operations are
of critical economic importance (e.g., port authori-
ties). While some seismic rehabilitation work can be
undertaken with these funds, such special "force
accounts" basically provide ready cash for post-earth-
quake emergency repairs and mitigation actions, even
though the entities involved probably will qualifz for
later federal disaster assistance payments.


PUBLIC POLICY/ADMINISTRATIVEl
ISSUES IN SEISMIC REHABILITATION


Important policy and administrative issues are
inherent in the process when local and state
governments exercise their powers and become
involved in seismic rehabilitation programs (even
though they also may arise occasionally in voluntary
efforts). This section focuses on factors that might
"trigger" seismic rehabilitation, local capabilities to
regulate and perform such work, managing the
political issues in program adoption and
implementation, addressing common legal problems,
choosing which buildings (or how many) to
rehabilitate, evaluating the local fiscal effects of
rehabilitation, and achieving the mitigation of other
hazards while reducing seismic risk.


Triggering Seismic Rehabilitation


Nature ofthe Problem: Much of the information in
the Guidelines documents eventually could be used
to develop formal seismic rehabilitation codes and
standards for use by state and local jurisdictions.
Often the rehabilitation of existing buildings requires
that permits be obtained, plans be approved, and in-
spections be conducted. Design professionals and
building officials are aware that the extent of a
proposed remodel often "triggers" requirements to
upgrade the building in many ways. Therefore, one
key local policy decision involves determining if and
under what circumstances seismic rehabilitation
standards or requirements become a required


(triggered) part of a more extensive renovation or
remodeling project.


Triggers faIl into two principal categories - active
and passive. Active ones are instigated by building
departments and include such things as ordinances
requiring the seismic rehabilitation of nonductile
concrete frame buildings, the securing of parapets on
URM buildings, or the replacement of damaged
structural members with those that meet current
requirements. Passive triggers are those that come
into play when a building owner proposes to make
changes to the structure, use Or occupancy of the
building, when vacant buildings are to be reoccupied
(especially when deterioration is evident), and when
the owner proposes to sell the building and the trans-
action is governed by disclosure requirements. Some
common triggers are activated if a building:


* Is in a defined class (e.g. URM, pre-1973 tilt-
up)?


IIs proposed to undergo major remodeling, (e.g.,
costing more than a specified amount or 50
percent of its replacement value)?


* Will have a major increase in the number of
occupants (e.g., warehouse to offices)?


* Will change uses (e.g., manufacturing to trendy
loft-style apartments)?


* Will be changing owners under certain circum-
stances?


* Is located in a special district (e.g., San Diego's
Gaslamp Quarter)?


While triggers are technical matters, they are not
discussed in the Guidelines documents because their
selection is a fundamental policy choice in seismic
rehabilitation. Triggers may not specify what the
extent of work must be, but they do function as an
Itoff-on" switch.


TypicalIssues: Several key questions should be
addressed in deciding whether or not to use major
remodeling as a trigger for seismic rehabilitation and,
ifyes, what the specifications should be. Some
questions include:


Should triggersbe included in a negotiatedor
formally mandatedprogramat all or should seismic


rehabilitationbe left to thejudgement ofthe parties
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involved? Examples of both approaches exist. A
traditional approach is that when the total project cost
amounts to 50 percent of the replacement value of
the building in question, the local building code re-
quires that other modifications be made or that it
meet the requirements for new buildings. This has
the advantage of being clear to the parties involved
(i.e., the rules of the game are known). While trigger
requirements are important parts of the building reg-
ulatory environment, experience has shown that pro-
jects sometimes are broken down into discrete
smaller projects so that triggers and other process
requirements are avoided. This incremental ap-
proach to rehabilitation may achieve a narrow set of
owner-preferred property improvement objectives,
but it can miss important public safety objectives.
Another approach allows the building official to de-
termine when seismic rehabilitation will be required
for a project. When it is, the owner, the involved
design professionals, and the building official negoti-
ate the nature and extent of the seismic rehabilitation
work on a building-by-building basis.


What should be the rehabilitationstandard? Con-
cern is frequently expressed that a rehabilitated
building must meet the local code's seismic require-
ments for new buildings. While it is especially im-
portant to increase the capacity of a structure to resist
earthquakes, it may not be feasible to require confor-
mance with standards for new buildings for design,
cost, practical or political reasons,. Some seismic
improvement is better than none.


If seismic rehabilitationis triggeredand the project
goesforward, should the owner be guaranteedthat
further andfuture retroactiverequirements will not
be demandedforsome specifiedtime? Seismic reha-
bilitation often is expensive. It is important, there-
fore, that owners be granted some "grandfather"
guarantee that further seismic and possibly other up-
grades will not be required for some specified (pref-
erably lengthy) period of time.


Will the proposedseismic rehabilitationproject trig-
ger other requirementsthat, when taken together,
result in a too complex or expensive project? Typi-
cal requirements include hazardous material (asbes-
tos) remediation, access for the disabled, and the in-
stallation of fire protection sprinkler systems. While
each has an important purpose, it may be possible to


establish a seismic rehabilitation program to mini-
mize the triggering of these other requirements. For
example, San Francisco's building code regarding the
seismic rehabilitation of URM buildings provides
owners with an opportunity to obtain an exemption
from disabled-access requirements ifthe work is less
than about $86,000 (adjusted for 1996) based on
"hardship" or "legal and/or physical constraints";
requests for exemptions are handled by an access
appeals board.


Solving the Problem: The key to solving the prob-
lem of whether or not to include seismic rehabilita-
tion triggers for major remodeling is directly related
to the fundamental policy choice the community
makes to achieve seismic safety in existing buildings.
If the choice is to formally require seismic rehabilita-
tion, the remodeling program should contain clear
statements about the criteria that will trigger seismic
rehabilitation requirements. However, if the in-
formal/encouragement approach is used, the local
building official has much greater latitude.


If triggers are to be formally prescribed, then choices
will have to be made about what they are. In general,
a "trigger" reflects a central policy decision for it de-
termines when a building is or is not subject to seis-
mic rehabilitation requirements. The choice of trig-
gers is, therefore, at the crux of the seismic rehabili-
tation policy formulation and adoption process.


The standards governing existing federal government
buildings (ICSSC, RP4, p. 7) specify that a building
shall be evaluated and unacceptable risks mitigated
when any of the following triggers occur:


* A change in the building's function occurs that
results in a significant increase in the building's
level of use, importance, or occupancy as deter-
mined by the federal agency;


* A project is planned that will significantly extend
the building's useful life through alterations or
repairs that total more than 50 percent of the re-
placement value of the facility;


* The building or part of the building has been dam-
aged by fire, wind, earthquake, or other causes to
the extent that, in the judgment of the federal
agency, structural degradation of the building's
vertical or lateral load-carrying systems has oc-
curred;
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* The building is deemed by the agency to be an
exceptionally high risk to occupants or the public
at large; or,


* The building is added to the federal inventory
through purchase or donation after the standards
were adopted for use by the federal government.


Triggers, however, can be narrowly defined so as to
severely limit seismic rehabilitation. A Utah state
law that became effective on January 1, 1993, re-
quires that all commercial buildings built before
1975 be evaluated for seismic hazards and that cor-
rective actions be recommended by the evaluating
engineer. However, as a state newsletter noted, the
law has been largely ineffective because it is trig-
gered only "when said building is undergoing reroof-
ing or alteration of or repair to" parapets and other
such limited items (State of Utah, p.5). The difficulty
is compounded by building officials being unaware
of the change or by owners contracting for reroofing
without obtaining a permnit.


While less formal than the triggers discussed above,
there are othermechanisms ("pseudo-triggers") that
can help achieve limited forms of partial or incre-
mental seismic rehabilitation. Studies performed by
Building Technology, Inc., (1994, p. 1) on how to
improve the seismic safety of existing school build-
ings in several states focused on linking "incremental
seismic retrofit (rehabilitation,) opportunities to spe-
cific maintenance and capital improvement projects."
For example, roofing maintenance and repair could
include anchoring of parapets or roof-mounted lequip-
ment and shear walls could be strengthened with ply-
wood when finishes are exposed or removed for
other reasons.


Assessing Design, Regulatory, and
Construction Capabilities


Natureof the Problem: The rehabilitation of exist-
ing buildings challenges all involved parties - archi-
tects, engineers, other design professionals, local
planning and code enforcement officials, the myriad
of construction trades, and the owners. The chal-
lenges are especially acute for seismic rehabilitation
because the requisite knowledge, experience, and
capabilities vary widely across the United States.


Even in California, where the number of people tech-
nically qualified for seismic rehabilitation work is
comparatively large, the pool is still quite shallow.
Clearly, a successful seismic rehabilitation project
depends directly upon the knowledge and experience
of those involved. This suggests that anyone initiat-
ing or regulating a rehabilitation project with a seis-
mic component should not only carefully evaluate the
technical qualifications of those involved but should
also be prepared to supplement Or require additions
to a rehabilitation team.


Typical Issues: To determine if adequate technical,
regulatory, and construction experience and knowl-
edge are being applied to a seismic rehabilitation pro-
ject, several questions must be asked:


From a design andconstructionperspective, hom
complicatedis the projectand is the projectteam
fully qualifedto perform the specific work
proposed? Although every building has its own
story, some types or classes of structure are simpler
to rehabilitate than others. Unique or complex struc-
tures are especially problematic to rehabilitate, and
while substantial documentation and rehabilitation
experience exist for some structure classes (e.g.,
URM bearing wvall and tilt-up buildings), consider-
ably less documentation and experience are available
to guide the rehabilitation of other kinds of construc-
tion.


Whether seismic rehabilitation is just one part of or is
the principal reason for a project, the earthquake en-
gineering qualifications and experience of the project
team become very important considerations. Ensur-
ing that the proper expertise is applied to the project
goes a long way toward effective quality control
throughout the process. Careful design is the first
part of a rehabilitation process; adherence to that de-
sign during the actual work is the second part. Both
are important.


When seismic rehabilitationprojects arefew andfar
between andwhen no prescribedguidelines or stan-
dards exist, how can the responsiblebuilding official
be confIdent that he orshe has the technicalcompe-
tence availableto ensure that the seismic rehabilita-
tion work is adequatelyplannedandproperlyper-
formed? Given the unusually high degree ofjudcg-
ment involved in seismic rehabilitation projects, it is
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important that the local regulatory agency have
knowledgeable and experienced expertise available
either on staff or externally.


Where can additionalseismic rehabilitationdesign
andconstruction expertise andcapabilitiesbe ob-
tained? The securing of such expertise is a major
concern in every project, but it is even more of a
problem in areas where comparatively little experi-
ence exists and where the practicing architectural,
engineering, and construction communities are less
well informed about earthquake engineering and seis-
mic rehabilitation. In these situations, local building
rehabilitation capabilities must be directly supple-
mented with specialized earthquake-related knowl-
edge.


Solving the Problem: Many individuals, especially
from lower risk seismic zones of the United States
who helped design Chapter 5's Applications Scenar-
ios, raised all of the preceding questions. They were
clearly concerned about the adequacy of the design,
engineering, construction, and regulatory capacities
in their locales to successfully perform seismic rehab-
ilitation projects. A few suggestions are offered:


The Guidelines documents provide,for thefirst time,
comprehensive reference informationfor designpro-


fessionals to use in strengtheningseismically weak
buildings. These documents reflect the state of
knowledge and practice that existed at the time of
publication. While each building has its own story.
and despite limited experience with the performance
of seismically rehabilitated buildings in actual earth-
quakes, the Guidelines documents provide a reason-
able basis for undertaking such projects.


Professionalsocieties andtrade groups (including
local andstate architecturalandengineeringorgani-
zations, contractorsassociations, and builders asso-
ciations) are often helpful in locatingmembers with
seismic rehabilitationexperience. Such national
organizations as the Earthquake Engineering Re-
search Institute (EERI) in Oakland, California also
can help as can such university-based research orga-
nizations as the National Center for Earthquake Engi-
neering Research (NCEER) at the State University of
New York (Buffalo campus), the Earthquake Engi-
neering Research Center (EERC) at the University of
California at Berkeley, and the John A. Blume Earth-


quake Engineering Center (ERC) Stanford University.


If time allows, an individualcan increase his/her
expertise by self-study and by attendingtechnical
meetings andseminars conductedby a variety ofen-
tities. Peer contacts also can be an efficient way of
locating appropriate consulting assistance. If suffi-
cient long-term seismic rehabilitation work can be
expected, adding expertise directly to the staffs of
design, engineering, construction, and regulatory
organizations is another possibility. Indeed, for prac-
titioners, adding such expertise might prove a com-
petitive advantage in their market areas.


Depending upon the projectand situation, a variety
of adhoc mechanisms such as arrangingforinde-
pendent reviews by other (fully capable)practitio-
ners can be used duringseismic rehabilitationpro-


jects. Other such mechanisms include forming
project-specific panels of expert reviewers and, in the
case of regulatory agencies, establishing appeals
boards to advise on or even approve seismic rehabili-
tation projects. The latter mechanism is especially
helpful if no formal standards exist or if the project's
complexity requires substantial judgment and discus-
sion.


Managing the Program Model's Adoption
and Implementation Processes


Nature of the Problem: As noted in Chapter 2, the
"Mandatory Program" can be the most controversial
to enact and implement, primarily because it requires
formal action by such elected bodies as town coun-
cils and boards of supervisors or commissioners. By
necessity, public policy actions are governed by elab-
orate and often time-consuming processes and, de-
pending upon the details of the proposed program,
high levels of conflict may be generated. Therefore,
if seismic rehabilitation is to be achieved through a
formal policy adoption and implementation process,
several additional issues must be addressed.


Typical Issues: Once it has been decided that a for-
mal seismic rehabilitation program is necessary, a
variety of political leadership, technical, process,
enforcement, and equity issues must be faced in try-
ing to forge a program that is both effective and ac-
ceptable. The questions typically revolve around the
choice of a voluntary or mandatory approach, the
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standards to be followed, the length of time allowed
for compliance (and penalties for noncompliance),
the distribution of costs and availability of cost off-
sets (subsidies, incentives, etc.), and the impacts of
dislocation and business interruption.


How can proponents achieve a placefor seismic re-
habilitationon the often crowdedpoliticalagendas
ofgoverning bodies andcan they getfavorable ac-
tion? Issues compete for space on the agendas of key
policy-makers and executives, be they corporate
boards of directors and chief executive officers or
public-sector elected or appointed bodies and admin-
istrative managers. Leveraging a place for earth-
quake safety, especially the subject of rehabilitating
potentially hazardous buildings, is a key first step in
what is usually a lengthy process. History provides
suggestions on how to place seismic rehabilitation on
decision-makers' agendas. Earthquakes, at least for a
short time, open the well known "windows of oppor-
tunity" by creating a change from the context of nor-
mal operations. In the aftermath of an earthquake, all
of the following heighten awareness, at least for a
time: the experience of actual losses and concern
about the vulnerability of other properties; the costs
of repair, replacement, or relocation; paying the relief
and recovery expenses; and the everyday -experience
of driving home through a disrupted community. In
other words, disaster experience usually, but not al-
ways, turns what earlier might have been abstract and
uncertain notions of threat to concrete appreciations
of risk and thereby opens that famous "window."
Disaster experience alone, however, may not be suf-
ficient; there have been notable earthquakes that have
not resulted in significant actions to reduce future
losses.


Sustained leadership clearly plays a major role in
achieving seismic safety objectives. For example, as
a youngster, Los Angeles City Council member Hal
Bermson experienced the 1952 Arvin-Tehachapi
earthquakes. Later he was shaken by the 1971 San
Fernando earthquake. Representing a major portion
of the San Fernando Valley, he adopted seismic safe-
ty as an issue when he joined the city council, and he
has provided sustained leadership ever since. Al-
though it took a decade '(1971-81), Bernson led the
way to the enactment of the well known Los Angeles
ordinance requiring the rehabilitation of URM
bearing-wall buildings. More recently, Councilm.an


Bernson chaired the council's ad hoc Committee on
Earthquake Recovery following the 1994 Nortiridge
Earthquake. In the lead capacity, Bernson sponsored
and shepherded through to adoption the ordinance
requiring the rehabilitation of pre-1976 concrete tilt-
up buildings (which were shown to have been a ma-
jor problem as early as the 1971 earthquake).


Using an incremental approach to solve recognized
problems has a long and well documented history in
the United States. In fact, it is a common public pol-
icy strategy often dictated by budgetary or other prac-
tical realities. In the area of nonstructural seismic
rehabilitation, there is a relatively recent (1994) ex-
ample. With the goal of eventually broadening its
application, the Silicon Valley Uniform Code Adop-
tion Committee added a new section (3403.6) to the
codes administered by all Santa Clara County build-
ing departments. As a condition of tenant improve-
ments, this new section states:


When a permit is issued for alterations or repairs,
the existing suspended ceiling system within the
area of alteration or repair shall comply with the
lateral design requirements of UBC Standard 25-2
Part III because this amendment is necessary to
mitigate a known seismic hazard in -existingbuild-
ings.


At the state level in California, Senator Alfred E. Al-
quist was a junior member -ofthe Senate in 1969
when a staff member convinced him to adopt seismic
safety as an issue, partly because no one else "had it"
and partly because the staff member believed that
earthquake safety had important statewide implica-
tions. Alquist's efforts resulted in the 1970 creation
of a powerless, token, legislative study committee,
the Joint Committee on Seismic Safety. Nature,
coincidence, or luck then took a hand. The February
1971 San Fernando earthquake suddenly highlighted
the existence of this legislative study committee
(which became immediately recognized and re-
spected) and led directly to many of California's seis-
mic safety policy changes. Included in the innova-
tions and with then-Governor Ronald Reagan's con-
currence was the "institutionalization" of seismic
safety at the state level via creation of the California
Seismic Safety Commission. The fundamental long-
term change (bolstered by a series of damaging earth-
quakes and widely publicized increasing probabili-
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ties) has been that seismic safety is now a legitimate
and recurring item on the legislature's agenda.


Informal discussions suggest that this pattern of
issue-adopting by key leaders exists in private-sector
organizations as well. In some cases, the pressure to
address the seismic rehabilitation of buildings (and
other mitigation and preparedness activities) comes
from the home offices of companies with facilities in
active seismic areas.


Can localjurisdictionleaders adopt theirown pro-
gram or do they need authorizinglegislationfrom a
higher level? This fascinating intergovernmental
relations issue is both real and symbolic. It may be
that some states, partly because of their statewide
building code requirements, would not permit local
jurisdictions to adopt retroactive seismic rehabilita-
tion ordinances without authorizing state legislation
or without an initiative at the state level to empower
local agencies to carry out such programs. In more
decentralized states such as California, the cities of
Los Angeles, Santa Rosa, and others have the power
and took the initiative to enact rehabilitation require-
ments.


State action may either sanction a desired local initia-
tive or, depending upon political context, provide an
acceptable scapegoat for local officials, especially
where policy action at the local level is hard to
achieve. In the late 1970s, the California legislature,
for example, enacted a law protecting design profes-
sionals and others involved in seismic rehabilitation
from liability under specified conditions, and this
facilitated an array of local actions by removing an
inhibitor to the professional design community.


In many cases, local officials would prefer that the
citizens perceive them as "having to carry out a state
requirement" rather than as policy initiators them-
selves. At the same time, many state legislatures are
dominated by suburban and rural members, and seis-
mically hazardous buildings are not problems for
their districts. Therefore, unless it is a very urban
state, issues like the rehabilitation of buildings often
do not receive full attention from state legislators,
and it may be difficult to get state action. As one
veteran of Utah's early seismic safety efforts noted,
the Utah legislature primarily responds to local pres-
sures rather than initiating much itself, especially if
the members perceive an issue as infringing on "local


control." In this context, a strong consensus among
local governments on the desired state action is criti-
cal. Again, the situation will determine how to ap-
proach the need for facilitating and/or authorizing
legislation from higher levels.


Are there ways to accommodate the various interests
in the process ofprogramdesign? Seismically
rehabilitating existing buildings, especially if they are
occupied, can become complicated because of the
temporary - and perhaps permanent - dislocations
involved. In moving away from the private voluntary
program, in which the owner controls the fate of the
occupants, to the mandatory program, where the
''we" versus "they" conflicting interests may become
paramount, the rehabilitation process should be ready
to deal with the range of issues and their advocates.
While the specific situation will determine the cast of
characters and their positions, they can range from
employee groups who pressure for rehabilitation for
their own protection (or oppose it because the reloca-
tion site may extend their home-to-work journeys) to
low-income tenants of single-room occupancy (SRO)
buildings whose mobility and options are very lim-
ited.


The heart of dealing with the range of potentially
involved groups is to deliberately identify the various
"stakeholder" interests in the rehabilitation process.
A strategy then must be devised to include these
group or their representatives, hear their concerns,
and accommodate them to the extent possible in the
project planning phase. Many local agencies, espe-
cially those involved with planning and community
development, have extensive experience with citizen
involvement and community hearings processes, and
this experience can be tapped and adapted for pro-
posed seismic rehabilitation projects.


It may be that some permanent dislocations will be
necessary, and these will have to be evaluated on a
project-by-project basis. Problems are lessened by
the extent to which affordable and available (and of-
ten nearby) space is available, relocation assistance is
provided, and the opportunity to return to the rehabil-
itated structure is "guaranteed" or at least offered to
the previous occupants. Solving the "various inter-
ests" problem may require cooperative efforts be-
tween the building owners, real estate agents, prop-
erty managers, and government officials.
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What are the trade-offs between mandatoryandvol-
untaryprograms? As noted above, this publication
is intended to help the reader understand the basic
choices available in seismic rehabilitation and the
fact that as such projects move from the private vol-
untary model to the informal/encouragement model
and, finally, to the fully mandated program model,
levels of conflict and complexity increase. Neverthe-
less, each model has characteristic advantages and
shortcomings. Even though greatly oversimplified,
Figure 4 summarizes the "pros and cons" of each
model.


Worthy of note is that this is not a linear sequence by
any means. Owners may or may not choose to reha-
bilitate; local and state governments may or may not
create formal programs (but they might lend encour-
agement and indirect support); local code and other
administrators might establish threshold standards or
criteria that are "triggered" on a case-by-case basis;
and the federal government may seismically rehabili-
tate its buildings regardless of whether or not local
jurisdictions do anything about seismic safety.


All rehabilitation costs money and it has to come
from someone. The mandatory approach to rehabili-
tation is the most financially complex of the three
largely because government becomes an increasingly
important part ofthe solution and is therefore ex-
pected to bring its resources to the table. This expec-
tation is especially high when the scope of seismic
rehabilitation encompasses a relatively large number
of buildings .andprescribes potentially expensive re-
habilitation standards.


Owner self-funding of seismic rehabilitation follows
traditional paths and is of real concern only to the
owner. Self-financing includes renegotiating the
mortgage to generate rehabilitation funds, using cur-
rent income or savings, borrowing on the commercial
market, and/or selling additional stock to raise capital
(if it is a stock company). Public financial assistance,
however, comes in different forms and is constrained
by laws and regulations that often prescribe in detail
the allowable and legitimate purposes for which pub-
lic monies may be expended. The underlying doc-
trine is that while governments can be partners in
financing solutions to community problems, they
cannot provide a gift of public funds for solely pri-
vate ends. As is well known in public finance, capi-


tal facilities planning and the community develop-
ment professions, the mixtures of government and
private funding become very complicated. In actual-
ity, the financial packages come to resemble-meta-
phorically-"'marble cakes." As government's role
increases in seismic rehabilitation so does that
"'marbelling." The challenge, therefore, is to define
the respective roles of the private sector and govern-
ment in seismic rehabilitation in ways that make it
feasible for each to contribute to the goal of provid-
ing safer buildings in as affordable a manner as pos-
sible. There are both direct and indirect ways to do
this, examples of which are discussed below.


In fully mandated programs, government's role as a
partial financial partner can be critical. Local offi-
cials will have to consider the range of financial as-
sistance they can offer to support the process. Oak-
land's seismic rehabilitation program for private
buildings is stalled because no money is available to
help owners with the costs. Meanwhile, the rehabili-
tation of Oakland's historic City Hall was financed
partly by a combination of voter-approved local bond
funds and federal disaster assistance monies which
flowed from the 1989, Loma Prieta earthquake. San
Francisco issued bonds, and San Jose has a redevel-
opment district in which URM building owners can
get assistance in financing their engineering studies
and rehabilitation projects.


Government officials have great experience in
financing various projects. For example, direct
methods include capital funding to provide new or
upgraded facilities, issuing bonds to be repaid over
several decades, securing matching funds from state
and federal sources, and using tax increment financ-
ing. Indirectly, government can support the seismic
rehabilitation process by working with lenders to cre-
ate attractive loan programs for community purposes,
waiving application and permit fees for projects, and
providing transferable development credits. The es-
sential point is that government financial managers
and private sector companies must cooperate in seis-
mic rehabilitation programs. In the long run, they
could be each other's most important partners.


What are the incentivesfor compliance andpenalties
for noncompliance with aprqgram? Incentives and
penalties can take many and sometimes surprising
forms, and the more formal the seismic rehabilitation
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FIGURE 4 Seismic rehabilitation choices-advantages and limitations


VOLUNTARY PROGRAM


ADVANTAGES:
* Clearly reflects policy that owners are ultimately responsible


for the performance of their buildings.
o Owner and design and construction team choose project


scope, design criteria, timing, and process.
* Limited governmental involvement or control over project,


except for normal permitting requirements, but may trigger
other requirements.


* Owner assumes all project costs.
* Process iscomparatively simple and contains little conflict.
* May help local economy and revitalization of the nearby area.
* May set example for other owners.
. Economic hardships not an issue.


LIMITATIONS:
* May reduce the risk, but not get desired level of earthquake


resistance.
* Independent technical review by building departments


may be limited by lack of standards and expertise.
* Few buildings are involved, and the pace of seismic re-


habilitation can be slow.
* Triggering of other requirements may kill the project.


INFORMALIENCOURAGEMENT PROGRAM


ADVANTAGES:
* Symbolizes a practical more flexible commitment than the


mandatory approval.
* Based on some form of seismic safety trigger (change of oc-


cupancy, percentage or remodeling, cost, etc.)
* Owner assumes responsibility for project-related dislocations


and relocations.
* Provides for adherence to a set of common requirements that


is based on some level of actual earthquake risk.
* Allows variabilities of each building to be considered.
* Provides for some level of independent design and construc-


tion review, assuming the expertise is available.
* Few buildings make this relatively easy to administer on a


case by case basis.
* May be part of a local revitalization program that improves


local economy.
* While conflict may arise over a given project, widespread


mobilization of opposing interests is avoided.
* Costs borne by owners as part of total project costs or may be


some sharing with government.
* Completed projects could serve as examples for other


owners considering extensive ("triggered") remodeling or
rehabilitating projects.


LIMITATIONS:
* May reduce the risk, but not fully address actual risk.
* Case by case approach may be slow and difficult to ad-


minister because each project is unique.
* Local officials have no influence over potentially earth-


quake hazardous buildings unless they are going to be
substantially remodeled.


* May result in evictions and lease terminations, resulting in
unforeseen community problems.


* Requires fairly sophisticated expertise and assigned re-
sponsibilities in building departments.


* Could involve involuntary dislocations and relocations with
little due process available to those being displaced.


* Does not represent a shared community commitment to
seismic safety.


* May change with rotation of building department person-
nel.


* May result in owner relocating out of the jurisdiction to
one where requirements do not exist.


T


MANDATORY PROGRAM


ADVANTAGES:
* Symbolizes a political (community-wide) commitment to seis-


mic safety.
* Government and owners may share costs, responsibility for


project-related dislocations and relocations.
* Is based on formal policy with specified standards and regu-


latory processes.
* Each project is independently reviewed and inspected, as-


suming the expertise is available.
* Results in lower earthquake losses and less demand for re-


sponse and recovery services and money.
* Assures uniformity of approach and adherence to a formal


schedule for all parties resulting in a more predictable pro-
cess.


* May help revitalize local areas and economy.
* May reduce the risk, but not fully address the actual risk.


LIMITATIONS:
* May create unrealistic earthquake performance expectations


among the public and community leaders.
* Is the most difficult to establish politically, and may be feasi-


ble only in high risk areas.
* May involve direct or indirect cost sharing by local jurisdic-


tions.
* Depending on scope, can result in significant dislocations,


which may be the local governments' responsibility to solve.
* Rather than conform, some owners may abandon the prop-


erties, relocate to other jurisdictions without such require-
ments, or take other avoidance measures.


* May result in evictions and lease terminations, resulting in
unforeseen community problems.


* Generates the highest level of conflict as the pool of affected
interests is expanded.


* Economic hardship can be very significant.
* May result in higher rent and lease costs, making it even


more difficult for lower income tenants and marginal busi-
nesses to survive.


* May make it difficult for owners to sell, insure, or qualify for
mortgages for nonrehabilitated properties.


* While meeting the formal criteria, but by stimulating the seis-
mic rehabilitation market, can result in questionably compe-
tent practitioners and projects.


* May inhibit revitalization by adding costly requirements.
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program, the more obvious are the incentives and
penalties. However, even in the voluntary and en-
couraged approaches, important incentives/disincen-
tives exist. The exact mixture depends, of course,
upon the approach taken to seismic rehabilitation,
but the content and roles of incentives and penalties
should be carefully considered in the choice ofpro-
gram type and in the program design phase.


For example, publicizing voluntary rehabilitation
may result in increased business and local goodwill
(which may be used to achieve other purposes) or it
might instill confidence in home office staff and sup-
pliers and customers that a private facility will be ca-
pable of operating with a minimum of interruption
after an earthquake. In another case, local govern-
ment can create wealth indirectly by issuing "devel-
opment credits" for multiple property owners who
seismically rehabilitate their buildings. Indirect in-
centives also may include waiving other require-
ments (e.g., having to provide off street parking) or
allowing the owners to add additional stories to a
new building elsewhere. Government also can par-
ticipate more directly in seismic rehabilitation by in-
vesting public funds in street lighting, transportation,
landscaping, and other improvements as part of a
broader areawide renewal effort; by establishing and
guaranteeing discounted interest loan programs to
help finance seismic rehabilitation; or by helping
find suitable space and paying the direct costs of re-
locating businesses and residents from structures
destined for seismic rehabilitation.


Penalties for not complying with required seismic
rehabilitation requirements can be serious, but there
is a general reluctance to use them except as a last
resort. Most public policy in this specialized field
relies on obtaining at least grudging building owner
compliance by using realistic standards, providing
practical time limits,. offering independent appeals
processes, and trying to find incentives and sub-
sidies. Nevertheless, the range of potential penalties
includes the nonissuance of permits until the plans
address seismic rehabilitation requirements, condem-
nation and removal of the structure under the special
provisions of "dangerous buildings" ordinances, is-
suance of court orders, and adding tax and other
lien-type penalties to nonconforming properties. In-
terestingly, not all penalties have to be govemmen-
tal. As conditions of a loan, some banks are requir-


ing risk analyses and earthquake insurance coverage
that directly affect an owner's decision about build-
ings known to be earthquake-vulnerable.


How will the community benefitfrom seismic reha-
bilitationin the long run, and how can the shortrun
dislocationsof businesses and residents be amelio-
rated? The issue of long-term gain versus short-
term pain pervades virtually all community renewal,
revitalization, redevelopment, and restoration mea-
sures, not just seismic rehabilitation. The govern-
mental process is the proper place to negotiate a bal-
ance between the short-term dislocations and longer-
term benefits to the community. When seismic
rehabilitation of buildings is made a component of
larger processes or programs, it is much more likely
to be successful.


Los Angeles, for example, paid close attention to the
costs of its measures and established two increments
of rehabilitation. The first step required - in a short
time - the anchoring of the URM bearing walls to
the floors and roof structures of the affected build-
ings, a comparatively inexpensive task that often
could be accomplished without dislocating the occu-
pants. The second step involved more extensive and
expensive bracing and other measures but allowed
installation over a longer time. Interestingly the or-
dinance specified that owners who failed to meet the
initial anchoring requirements had to meet the sec-
ond set of requirements in less time than those who
had complied, thereby providing a kind of incentive
to move quickly on step one's basic anchoring.


Managing the Legal Issues of Seismic
Rehabilitation


Nature of the Problem: The very nature of seis-
mic rehabilitation focuses on modifying existing
buildings - those built earlier and under different
rules. Therein lay the potential legal problems that
tend to cluster around the following:


e Potential liability,


* Building owners' rights to due process,


• Disclosure of known hazards,


• The taking of private property and unwarranted
exercises of governmental police powers,
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* Actions related to absentee landowners,


* The right of government to enact requirements
above those sufficient to protect life,


* Gifting of public funds,


* Foreclosure proceedings,


* Negligence,


* Sovereign immunity,


* Foreseeability and unreasonableness of risk ver-
sus providing protection,


* Interpretations of "acts of God,"


* Discovery and statutes of repose,


* Causation and concurrent causation,


* Reasonableness of costs to carry out mandates,
and


* Status of regulatory codes, design procedures,
and similar materials and their use or enforce-
ment as a standard of practice.


There are precedents for responding to a number
of these issues, but the fundamental principle is to
take only those actions that can be defended within
existing state law or local ordinances. It is an ax-
iom of America, however, that anyone has the
right to sue anyone (despite some immunities);
therefore, legal challenges to seismic rehabilitation
should be expected.


Some working definitions are probably in order.
In general, a "building code" is formally adopted
legislation establishing standards and procedures
that regulate the design, construction, alteration,
and similar activities related to new and existing
buildings. As such, codes are the "law of the
land" in the adopting jurisdictions. "Guidelines,"
by contrast, serve multiple purposes, some of
which may have legal implications. They provide
users with peer-developed information about deal-
ing with specific issues, in this case the seismic
rehabilitation of existing buildings. In this capac-
ity, guidelines serve to help educate users, provide
them with a basis for taking appropriate actions,
and serve as a common reference. To the extent
that guidelines are widely and easily available, they


can be used to assess a design professional's know-
ledge of the state of the art in the field. Moreover,
while the specific guidelines considered here, the
NEHRP Guidelinesfor the Seismic Rehabilitation
of Buildings, were not prepared to be a "model
code," it would not be difficult for code-writing
organizations and building officials to adapt them
for such use. For example, the Guidelines would
become a de facto code if a building official used
them to accept or approve a proposed seismic reha-
bilitation project, especially if the proposer devi-
ated from them without sound justification.


A "standard of practice" is more difficult to define
because its use as its determination requires exten-
sive judgment and information. In general, a stan-
dard of practice is a yardstick against which to
measure or compare a practice or action. Every-
thing else being equal, a user is expected in like
circumstances to provide a standard of practice
comparable to his/her peers.


However, throughout these legal discussions is the
fundamental "reasonable person" principle. For
example, judgments would be made on what a
"reasonable person" would do or be expected to do
under the following illustrative circumstances: the
apparent probability that the harm-causing event
will occur, whether the person involved actually
knew or should have known the risk, the magni-
tude of the expected resulting harm, and the effort
required to institute proper precautions.


Typical Issues: Legal challenges to seismic rehab-
ilitation programs tend to revolve around several
specific issues.


Can the localjurisdictionadopt and enforce regu-
lations that requireowners to rehabilitatetheir
buildings when these very same buildings met
whatever standardswere in force at the time of
their construction? This question goes to the heart
of seismic rehabilitation as an issue of private cost
versus public benefit. Moreover, in many cases,
the state must be the adopting jurisdiction for any
code.


Can the jurisdictionadopt building standardsfor
existing buildings that are less stringentthan those
inforce for new buildings? A positive answer im-
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plies a dual level of safety - people in newer
buildings are safer than those in older buildings.
While perfect safety is impossible to achieve, some
types of older building perform better in earth-
quakes than others and, given the state of knowl-
edge and practice of earthquake-resistant design,
every earthquake teaches new lessons (witness the
"steel frame buildings problem" after the 1994
Nonthridge earthquake). Ample justification can
be adduced to require existing buildings to be
strengthened for the common good. Comparable
examples include requiring the retroactive installa-
tion of fire sprinkler systems, fire-resistant doors,
and fire escapes.


MWat is the liability of design professionals and
contractorsperforming seismic rehabilitationwork
that does not (andoften cannot) meet the require-
ments ofthe currentcode inforcefor new build-
ings? Building codes sometimes contain triggers
that may require a building to be brought up to
current codes for new construction. Changes in
materials. technology, design philosophy, construc-
tion methods, and a host of other factors may make
it nearly impossible to both practically and eco-
nomically upgrade a building to current standards.
Historic buildings are even more of a challenge,
but work on them is often governed by special
codes and standards.


What happ~ens if the rehabilitatedbuilding is dam-
aged or causes death and injury in afuture earth-
quake? This question anticipates that rehabilitation
may prove at least partially ineffective, so great
care must be taken to clarify the program objective
as being to reduce - not eliminate -- the potential
loss of life and injury in an earthquake. Thus, if a
rehabilitated building suffers less damage in an
earthquake than it would have before being
strengthened, even though it might be a total eco-
nomic loss, it could be judged to have performed
adequately. Moreover, the effectiveness of the
rehabilitation most likely will be greater in smaller
and perhaps more frequent earthquakes than in the
very rare great event where the rehabilitated build-
ing could suffer serious damage but probably still
less than it would have without any strengthening.


A study (Life Safety and Economic and Liability
Risks Associated .ith Strengthened Unreinforced
Masonry Buildings) completed in 1994 by the J. H.
Wiggins Company is worth quoting in part for it
provides particularly useful insights into real legal
issues - at least in the California context - that
arose following the 1989 Loma Prieta earthquake
(pp. 124-130):


Lawsuits that were filed in the aftermath of the
Loma Prieta earthquake established that building
owners and design professionals will be held ac-
countable for damages and injuries as a result of
structural failures during an earthquake.... The
key to these large settlements was the fact that the
owners could not rebut the abundance of notice
they had concerning their buildings' structural de-
fects and their failure to take remedial steps to mit-
igate the hazards presented by the buildings...
After Loma Prieta, all UMS. owners will be held
liable for failing to take corrective measures to,mit-
igate their buildings' hazardous condition. In addi-
tion, the owners' design professionals who have
reviewed these buildings may be brought into law-
suits, both as defendants and percipient witnesses.
... Litigation after the Loma Prieta earthquake
demonstrated that jurors clearly understand that,
under California law, codes are merely a minimum
standard. Thus, actual jury reaction has demon-
strated that mere code compliance will not be a
sufficient defense to protect a property owner from
liability.... Building owners who have delayed
taking action to mitigate the hazards presented by
their building's lack of seismic resistance may be
faced with a claim of punitive damages if the
building causes injuries in an earthquake. An in-
jured occupant or passerby may contend that the
owner had knowledge of his buildings hazardous
condition and was therefore guilty of willful and
conscious disregard for the rights and safety of oth-
ers.... To avoid claims of malpractice, design
professionals must ensure that their work isdone in
accordance with the standards of the community in
which they practice....Therefore, if a design profes-
sional such as an architect or engineer designs a
retrofit (rehabilitation) plan using a lower level of
safety (such as is contained in many local ordinan-
ces), the design professional could ultimately face
a claim of liability for malpractice on the grounds
that they employed a lower standard than that used
in their community.
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Solving the Problem: State laws and local ordi-
nances plus precedent-setting decisions from else-
where define how the legal issues related to seismic
rehabilitation can be addressed in any given situation
or locality. The key to minimizing legal problems
and potentially lengthy delays in implementing seis-
mic rehabilitation programs is to include legal coun-
sel from the very outset.


Counsel will be heavily involved in preparing seis-
mic rehabilitation ordinance language; explaining its
provisions within the context of existing law; de-
fending its principles and procedures throughout the
policy formulation, adoption, and implementation
phases of the seismic rehabilitation program; and
answering any challenges that arise.


State and local governments can adopt ordinances
and programs that require improvements to existing
buildings for reasons of public safety. In general,
the courts and legislatures understand that changes in
technology, materials, and social needs (e.g., energy
conservation and providing access for handicapped
people) are legitimate public concerns and that
building owners can be required under specified
conditions to modify their structures accordingly.


The reality is that not everyone is equally safe.
While it is important to narrow the gap, practical
technical, political, and economic reasons can be of-
fered for not requiring existing buildings to meet all
of the requirements for new buildings. Clearly, the
precedent has been set for state and local govern-
ments to adopt and enforce less-than-current-code
requirements for existing buildings. Uniform Code
for Building Conservationis a good example as are
the court-tested seismic rehabilitation ordinances of
Los Angeles and other communities. For a seismic
rehabilitation program to be defensible, it must be
demonstrated is that the requirements are for public
benefit; are reasonable; are uniformly and fairly ap-
plied; and include provisions for exceptions, delays,
or the use of equivalent alternative measures.


Design professionals and contractors worry a great
deal about being held liable for the performance of
buildings (and often pay high premiums for errors
and omissions insurance). A concern of some design


professionals is whether or not they are exposed to
liability or criminal charges if a seismically rehabili-
tated building does not meet the current code's
requirements for new construction. Most believe it
is commendable to improve a building, and thereby
increase safety even though they could not bring it
up to the current code governing new construction.
In general, however, the best defense is due dil-
igence, adherence to requirements, a practical stan-
dard of care, and a test of reasonableness. These
seem to be the issues around which most building-
related controversies arise.


As noted earlier, partly to help remove this barrier,
California enacted SB 445 which relieved local
governments and design and construction personnel
from liability when doing seismic rehabilitation work
under less stringent standards than those required for
new buildings. However, this immunity was not ex-
tended to cases where negligence or other unreason-
able practices were found. Thus, while it is easy to
provide general protection, the challenges will be on
a case-by-case basis.


While earthquakes are natural events, it is human-
designed and -built structures that cause the casual-
ties and property losses. If losses are experienced in
seismically rehabilitated buildings as they very well
may be, it will be important to show that the project
adhered to the requirements and that the work was
properly performed. For example, seismically
strengthened URM buildings in Los Angeles sus-
tained damage in the Northridge earthquake and,
even though the event fortuitously occurred early in
the morning on a holiday, it is clear that in most
cases the strengthening measures prevented more
serious losses of life and injuries. In other words,
they achieved the life-safety objectives of the pro-
gram.


The bibliography in Chapter 6 includes some legal
references directly related to seismic safety and
building rehabilitation that will help the reader un-
derstand the general nature of the issues and deter-
mine when legal counsel should be consulted. The
context of the particular policy decision or project
will greatly determine the applicable legal issues and
strategies for dealing with them.
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CHOOSING THE TARGETS: SINGLE
BUILDINGS, NEIGHBORHOODS, OR
CLASSES OF BUILDINGS


Nature of the Problem: A strategic question that
must always be answered when structuring a seismic
rehabilitation program involves how narrow or broad
will the scope be. The answer has significant impli-
*cationsfor the policies and actions required, the
standards to be applied, the availability of the skills
needed, and other factors. Individual buildings can
be dealt with on case-by-case basis, but prescribing
seismic rehabilitation efforts for areas of town (e.g.,
Pioneer Square in Seattle), for specific types of
building, (e.g., pre-1976 tilt-up wall structures in Los
Angeles), or for specific occupancies (e.g., theaters
or apartment buildings) is central to defining the re-
habilitation program's objective, methods, and pro-
cesses. The scope decision also will define the com-
munity interests that are affected by the decision
(e.g., the local "'apartmentowners and managers as-
sociation' if rehabilitating apartment buildings is to
be the objective).


TypicalIssues: Several issues should be considered
in choosing the focus of a seismic rehabilitation pro-
gram. In fact, one should expect that, for a variety of
local reasons, the focus of the final seismic rehabili-
tation program may change during the program de-
sign and adoption phases. For example, early and
powerful opposition from theater and apartment
building owners and church leaders to an early ver-
sion of the Los Angeles URMI seismic rehabilitation
ordinance (which attempted to focus on high-occu-
pancy uses) actually caused proponents to broaden
the scope to all URM buildings because the apart-
ment, theater, and church representatives complained
about being "singled out" unfairly. It also matters
greatly if the program focuses solely on government
buildings or affects the private sector as well.


In Salt Lake City, in addition to wanting to preserve
the important and historic City and County Adminis-
tration Building by renovating and seismically
strengthening it (including a new seismic isolation
foundation system), city officials hoped that the pub-
lic project would provide an example to private own-
ers of responsible actions taken on potentially haz-
ardous buildings. The Church of the Latter Day
Saints contributed to this process by voluntarily seis-


mically strengthening the former Hotel Utah, now
used -as a church office building. Questions that
most likely will arise include the following.


Are wve going tofocus on classes or types of build-
ings, orspecific uses or occupanciesor on one or
more geographicareas? While every building is
unique, cities differ as well. The amply documented
poor earthquake performance of URM structures
combined with a post-1971 political opening in Los
Angeles yielded the Division 88 seismic rehabilita-
tion program focusing on that particular type of
structure. Following the 1994 Northridge earth-
.quake. the same approach was taken in the ordinance
requiring that seismic improvements be made to
early tilt-up concrete wall buildings (buildings
whose poor performance had first been documented
in the 1971 San Fernando earthquake). Since the
Northridge event, the city of Los Angeles has been
voluntarily strengthening several of its fire stations,
providing an example of a use focus. Following its
damaging 1969 earthquakes, Santa Rosa, Califor-
nia, partly because it already had a bounded rede-
velopment project area, city passed a local ordi-
nance that required the evaluation and strengthen-
ing of several types of buildings in the older down,-
town area. Therefore, Santa Rosa adopted a pro-
gram based on a geographic scope.


What is the inventory of the targeted buildings
{e.g.,what is the number of buildingpotentially
involved) ? This is both a technical and stra-
tegiclpolitical question. Collecting building inven-
tory information can consume time and money. It
may come as a surprise, but most building depart-
ments and other city agencies have not conducted a
census of the community building stock. An ex-
ception was the city of Los Angeles, where offi-
cials were fortunate to have had a good census of
its URM buildings because decades earlier the city
had enacted an ordinance requiring the strengthen-
ing or removal of dangerous parapets and file in-
formation on each of the subject buildings was
kept. Another exception was Santa Rosa, Califor-
nia, which had an accurate inventory of the build-
ings in the downtown redevelopment area because
of the need to examine various occupancies and
uses during the planning process.
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Buildings can be structurally tricky and, at some
point, the specific characteristics of a building must
be determined before seismic rehabilitation plans
can be prepared. Since the earthquake resistance
of a building depends largely on its frame (which is
hidden from view) and because drawings usually
are not available (especially for old buildings), real
analytical challenges ensue, but the Guidelines doc-
uments may be of some help in this respect. Fa-
cades and earlier renovations may further confuse
the issue. Engineers often talk about being sur-
prised - usually negatively - when they move
from preliminary "windshield survey" data (to help
establish an estimate of the number of buildings of
a specific class) to conducting site-specific tests to
collect information about particular buildings.


This issue relates directly back to the conflict
model. Except for perhaps gaining voter approval
for a bond issue to seismically rehabilitate some
city building (e.g., fire stations in Salt Lake City or
an historic city hall, in Oakland, California), the
number of structures is important to understanding
the size of the proposed program, the resources
needed, and the interests that may be mobilized. It
really matters if the scope is a few buildings out of
perhaps thousands or 50 percent of a town's com-
mercial downtown area, which was the case in
Oroville, California, after its 1975 earthquake. In
the Oroville case, the collection of inventory data
was easy, but the mobilization of the opposition
represented by the Oroville Property Owners Asso-
ciation which was composed of leading members
of the town's commercial and political structure,
effectively defeated any meaningful seismic rehab-
ilitation program.


Are there any special characteristicsof the struc-
tures such as designatedhistorical buildings, high
density, low-income housing or others? The indi-
vidual complexity of communities must be ac-
counted for in designing seismic rehabilitation pro-
grams. Special considerations must be given, for
example, to those buildings that have been desig-
nated as historic, and an increasing complication is
the designation of local "historic districts" (e.g., as
San Diego's Gaslamp District or Claremont Cali-
fornia's older commercial area) that often contain
the area's oldest structures. In such cases, the ad-


vice of specialists in historic preservation is essen-
tial early in the definition of any large rehabilita-
tion effort.


The issue of density and the economic characteris-
tics of the residents and businesses are important
factors. For example, because of its very high
population density, large low income housing
stock, cultural identity, political importance and
numerous small shops, San Francisco's Chinatown,
which consists of the city's many poorly con-
structed post-1906 earthquake URM buildings,
poses an enormous socioeconomic challenge to
seismic rehabilitation. On the other hand, the fash-
ionable, upscale, high income, but still densely
populated area of Georgetown in Washington,
D.C., would pose different socioeconomic and
political problems if seismic rehabilitation
measures were proposed for that or similar areas.


What does localpoliticalexperience indicateabout
which community interests will mobilize around
which choice andhow will their influence befelt?
Throughout this discussion it has been mentioned
in passing that seismic rehabilitation programs,
which change the rules from when the affected
buildings were first constructed, are capable of
mobilizing various interests. These interest will
vary from community to community, and the chal-
lenge is to anticipate which interests will mobilize,
what initial positions they might take, and what can
be done through incentives, compromise and a per-
ceived fair due process to accommodate their con-
cerns.


Public officials are well aware that hearings, town
meetings, and other democratic mechanisms attract
more opponents than supporters; therefore, one
should not overlook the need to mobilize allies of
seismic rehabilitation. Local geologists can help
explain the threat, local engineers can help answer
technical questions, local construction industry
representatives can talk about jobs, local commu-
nity groups of many different kinds can discuss the
positive benefits of revitalization, and other local
advocacy groups may be available to help balance
the debate. In addition, the local media can be
quite influential by thoroughly covering and sup-
porting a proposed seismic rehabilitation program
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(e.g., Los Angeles Times), reporting but taking no
position (e.g., Oroville Mercury Register), or pay-
ing virtually no attention to the issue (e.g., Oak-
land ribune following the 1989 Loma Prieta
earthquake). Note that "local" is used frequently
in this context because there is a common tendency
in public forums to discount visiting experts "who
don't have to live here. " Local champions are bet-
ter when facing local opponents.


Will seismic rehabilitationbe the primaryfocus or
will it be an element of some broadercommunity
program (e.g., a comprehensive redevelopment
programfor a designatedarea)? There are exam-
ples of both strategies: Los Angeles simply moved
on seismic rehabilitation of 13KM buildings; Santa
Rosa added seismic rehabilitation to the upgrading
requirements for its downtown redevelopment
area; and the Clayton, Missouri, school district
listed seismic rehabilitation as only one of the
many reasons for asking the voters to support a
bond issue. In the post-Northridge setting, Los
Angeles' Community Redevelopment Agency
(CRA) defined several project areas that will in-
clude seismic rehabilitation as one element of an
overall improvement strategy for the designated
areas. Consequ ently, readers are urged to give
careful consideration to evaluating the alternative
strategies available to achieve seismic rehabilita-
tion.


OPTIMIZING MULTIHAZARD
MITIGATION TO REDUCE RISK


Nature of the Problem: Mitigation is the prevention
of future losses. While seismically rehabilitating
buildings will help accomplish that goal for earth-
quakes, buildings also are exposed to such other haz-
ards as river and coastal floods, hurricanes and high
winds, fire, and tornadoes. Moreover, because the
rehabilitation of existing buildings extends their
lives, it increases the probabilities that the buildings
will experience the effects of the other hazards.
Whenever possible, therefore, it is in the national
interest that rehabilitation include measures to better
protect the structure from the multiple hazards to
which it is exposed over its (rehabilitation-extended)
lifetime. Note, however, that overall mitigation be-


comes complex when one mitigative action such as
raising a building for flood protection purposes in-
creases its exposure to earthquake damage if the
work done is not properly designed to avoid both
threats.


Typical-Issues: Several questions should be ad-
dressed in a multihazard mitigation context when
considering rehabilitation of a building for purposes
of seismic protection:


To which other hazardsis the site subject? This
question is largely one of determining what hazards
assessment information exists, where it is located,
and whether the quality of the information is ade-
quate for use in a specific rehabilitation project. For
example, the City of Seattle negotiates the extent of
rehabilitation of an existing building in which the
goal is to achieve a balance of life-safety improve-
ments. Along with seismic improvements - which
may not be the m ost urgent need - could be those
related to improved exiting, and fire resistance (e.g.,
the addition of fire sprinklers and alarms).


Are there any governmentalt property insurance, or
otherrequirementsgoverningrehabilitationto miti-
gatefuture losses? This question can be answered
only by checking with the governing (permitting)
local jurisdiction or lending or insuring institutions
about what, if any, requirements exist. The design
team should not overlook the requirements of inde-
pendently governed special districts such as flood
control agencies, fire protection districts, and historic
districts. State and federal requirements might exist,
and the local jurisdictions often provide information
about or referrals to other responsible agencies.


How can we ensure throughthe projectplanning
and designphase that effective mitigationmeasures
are addressedandthatpotential conflicts betwleen
various corrective measuresare resolved? This
becomes a key question for the design and construc-
tion team.


Are there anyfinancialor other incentives to help
achieve multihazardnifigation, and what arethe
benefits and costs ofdoing so? The answers to this
two-part question relate directly to the cost of the
rehabilitation project. On one hand, it needs to be
determined if incentives, subsidies, or other
measures exist to help offset the costs of hazard miti-


51







Chapter4


gation. On the other hand, benefit-cost analyses can
be done to help determine if the mitigation of exist-
ing hazards will, given the probable exposure to fu-
ture events, be a worthy investment.


Solving the Problem: A fundamental principle to
observe in multihazard mitigation is to ensure that
the project planning and design process addresses
mitigation as part of the rehabilitation project. There
may be requirements to do so (e.g., laws requiring
the installation of fire sprinkler systems due to sub-
stantial changes in the use and occupancy of a build-
ing), but others may address hazard mitigation vol-
untarily as part of their decision to protect their in-
vestment, to increase market value, or to provide a
rapid return to operations. A few specific sugges-
tions are discussed below.


Obtaining information about the exposure of a given
site or building to various hazards is critical to taking
effective mitigation measures. Yet, the availability
and quality of such information varies greatly from
area to area, and it is very difficult to pull all the in-
formation from various sources together. For exam-
ple, flood control agencies have maps showing po-
tential inundation areas under various flood scenar-
ios; city and county planning departments in Califor-
nia often have hazards information as part of their re-
quired "Safety Elements"; geography and engineer-
ing departments of colleges and universities have
their own collections; consultants may have done
studies for nearby sites; and state and federal agen-
cies such as the Federal Emergency FEMA and the
U.S. Army Corps of Engineers (COE) can be useful
providers of hazards information. However, it is the
project design team that will have to assimilate and
synthesize this information to ensure that it is ade-
quately addressed early in the rehabilitation project
planning phase.


While floodplain regulations are the most widely
known from a national perspective, many states and
localities have specific site preparation and construc-
tion requirements designed to reduce the exposure to
various threats. In addition, there are sufficient ex-
amples to show that property financing and insuring


organizations may require attention to hazard mitiga-
tion as a condition of their support. For example, a
well-known western bank explicitly requires that
environmental, asbestos, and earthquake hazards be
assessed as a condition of a property loan. The key
is to ensure that the question is thoroughly re-
searched by the design team.


Mitigation efforts may disclose apparent conflicts
between effective measures to deal with multiple
hazards. Cutting holes in structural walls to add fire
sprinkler systems may weaken the wall from an
earthquake perspective or the pipes may break dur-
ing an earthquake such as happened to an Oakland,
California, building in the 1989 Loma Prieta earth-
quake because rigid fire sprinkler piping crossed
through a seismic separation joint between two parts
of what appeared to be, but was not, one building.
Consequently, it is very important that the design
team identify and resolve in the project planning
stage potential conflicts between mitigation mea-
sures. This may require expert advice from practitio-
ners in each field and their involvement from the
very beginning of the process so that each under-
stands the overall performance objectives and plans.
They can then design their elements so as to mini-
mize potential problems. Such coordination can vir-
tually eliminate conflicts between mitigation actions
taken for different purposes, especially now that the
Guidelines documents are available for use in evalu-
ating the seismic aspects of building safety.


Direct and indirect financial incentives may exist to
promote multiple hazard mitigation. Their existence,
however, is not universal and will have to be deter-
mined early in project planning. The small city of
Torrance, California, for example, established an
assessment district to help finance the seismic reha-
bilitation of older buildings within the district's
boundaries. As noted earlier, state law in California
excludes seismic improvements made to buildings
from being reassessed for property tax purposes.
These concepts could be expanded to include other
types of safety-related rehabilitation. Other possibil-
ities include bond funds, property exchanges, and
benefits from redevelopment programs.
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APPLICATIONS SCENARIOS


Every seismic rehabilitation project occurs be-
cause someone has chosen or been required to
modify a building. Because "every building has
its own story," actual seismic rehabilitation pro-
jects depend upon the local societal and organi-
zational contexts in which they take place.
While the purpose of Chapter 3 was to present
three alternative models to help the user of the
Guidelines documents select a path through the
forest of general issues related to seismic reha-
bilitation. this chapter narrows the focus and
offers the reader a set of relevant scenarios that
illustrate specific "typical" situations and high-
light key factors important to achieving seismic
rehabilitation. Although many variations are
possible, these three scenarios (a private initia-
tive. a local regulatory approach, and a profes-
sional service request) represent common seis-
mic rehabilitation motivations and processes.


The first scenario focuses on a private voluntary
decision. The facilities manager of a company
owning 16 buildings in various cities across the
United States received the Guidelinesdocu-
ments and wishes to determine if all or any of
his buildings are possibly hazardous in earth-
quakes. If this proves to be the case, the facili-
ties manager will recommend whether a seismic
rehabilitation process be initiated with the com-
pany's own funds.


The second scenario addresses the public policy
dilemma of a city manager whose chief building
official received a copy of the Guidelines
documents. After review and conference, they
jointly decide to initiate the preparation of a pro-
posed mandatory seismic rehabilitation ordi-
nance for the city council's consideration.


The third scenario places a private consulting
structural engineer, who knows little about
earthquake engineering, in the difficult situation
of needing to respond to his/her client by deter-
mining if any of the client's multiple properties
in the Midwest is susceptible to earthquake
damage. If so, the consulting structural engineer
is to recommend whether any or all of the cli-
ent's buildings should be seismically rehabili-
tated.


SCENARIO ONE: TIE PRIVATE
COMPANY


Situation


As the corporate facilities manager. you are responsi-
ble for all property acquisition, leasing. construction,
remodeling, operations, and maintenance of the com-
pany's buildings. Your employer oowns 16 buildings
of various ages, sizes, and types of construction na-
tionwide (Los Angeles, 5; Albuquerque, 1; Seattle, 2;
St. Louis, 3; Charleston, 1; Baltimore, 2; and New
Haven, 2).


Because of your position as facilities manager, you
recently attended a workshop on seismic rehabilita-
tion of existing buildings and you received the
Guidelines documents. As a result, you became
concerned about the potential earthquake per-
formance of your company's buildings. The chief
executive officer (CEO) has authorized you to evalu-
ate the earthquake risk and likely earthquake perfor-
mance of the 16 buildings. Your task is to assess the
risk and likely earthquake performance of the 16
buildings and make seismic rehabilitation recommen-
dations (Nvhich include doing nothing) to the CEO
and possibly to the -company's board of directors.


53







Chapter5


Considerations


Many factors have to be taken into account in your
report which will influence the decision to invest or
not invest in the seismic rehabilitation of the build-
ings. You may have to collect some information
from other company units. Some of the issues you
need to consider are:


* The geographic distribution of objective earth-
quake risk;


* The expected loads from the most likely seismic
events;


* The probability of those events likely to occur
(e.g., the planning horizon);


* The expected performance of the buildings from
the expected earthquake loads;


* Competing needs for the funds and the trade-offs
between short-term profits and long-term asset
protection, including inventory and equipment
values;


* The current status of capital replacement timeta-
bles and the flexibility of those timetables;


* Current business planning that could affect short-
term and long-term use of the buildings (e.g.,
changes in product lines and markets, rates of fa-
cility obsolescence, and the existence or nonexis-
tence of functional redundancy in other "safer"
locations); and


* The benefits and costs associated with seismic
rehabilitation.


You are aware that implementation of a voluntary
seismic rehabilitation program within the company
will require:


* Conducting a formal comparative risk evaluation
and an initial screening or rapid assessment of the
buildings;


* Developing an upgrading program that addresses
various levels of desired performance;


* Specifying alternative design strategies to achieve
those desired performance levels;


* Determining whether there are financial incen-
tives external to the company that might be avail-
able for seismic rehabilitation;


* Determining what penalties external to the com-
pany may be imposed for not choosing to rehabili-
tate.


* Assessing the extent and depth of commitment to
seismic rehabilitation of the company's top man-
agement and the board of directors; and


* Judging how and where seismic rehabilitation will
fit in with and help meet the company's overall
business objectives and priorities.


You are also aware that operational considerations
must be factored into the decision about how to deal
with the earthquake risk to the company's buildings
by:


* Locating design professionals and contractors ca-
pable of performing seismic risk evaluations and
the rehabilitation work;


* Determining if a seismic rehabilitation project will
trigger requirements to comply with other local
building code provisions that could add signifi-
cantly to the costs and increase business interrup-
tion (e.g., disabled access, plumbing, electrical,
life safety, asbestos removal, and energy conser-
vation requirements);


* Estimating the costs of permits and inspections
including the timeliness and difficulty of the pro-
cess; and


* Assessing the value to the company of enhanced
visibility and the goodwill associated with public
knowledge that the company has engaged in a
program of voluntary seismic rehabilitation of its
buildings.


SCENARIO TWO: LOCAL
GOVERNMENT POLICY DECISION


Situation


You are a city manager and generally aware that your
community might experience periodic damaging
earthquakes. Your chief building official has in-
formed you that he has received and studied the re-
cently issued Guidelines documents by the Federal
Emergency Management Agency. The building offi-
cial informs you that your community has two classes
of exceptionally vulnerable buildings -- unreinforced
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masonry (UREA) and early (pre-1973) concrete tilt-up
light industrial buildings.


As the city's chief executive officer, you agree with
the building official that an appropriate action would
be to prepare an ordinance for city council consider-
ation. The proposed ordinance would require the
owners of these two identified classes of building to
seismically rehabilitate them and to use the Guide-
lines to meet the ordinance's requirements. In effect,
this course of action means that you and the building
official have to prepare the proposed ordinance;
serve as the city's lead!staff members for advising the
council on the technical, socioeconomic, and other
issues likely to arise if the ordinance is passed; and
be ultimately responsible for enforcement of the
"Community Earthquake Rehabilitation Ordinance."


As city manager, your experience tells you that re-
gardlessofthe merits of a proposed ordinance to re-
quire the strengthening of URM and early tilt-up
buildings, enacting and implementing it will be high-
ly controversial. You also know that for the ordi-
nance to both pass and then be effectively imple-
mented, the city will need political leaders and -aco-
alition of supporters behind the proposal.


Considerations


You and the building official have to be prepared to
explain to the city council, media, and the public sev-
eral important items:


* The earthquake threat to the community;


* What other communities facing a comparable
threat are doing about the problem;


* The community-wide benefits of avoiding future
losses, the costs of doing nothing, and the costs of
rehabilitation;


* Plans to address the unique problem of historic
buildings;


* The capabilities of local design professionals and
contractors to meet the provisions of the
ordinance;


Ways to ameliorate the dislocations and economic
effects caused by rehabilitation; and


* The need for rapid improvement of your staffs
technical abilities.


From, a program implementation perspective, you
will have to address several other points including:


• The minimum level of compliance;


e The square foot costs and how costs will be
shared, ifat all, by building owners and the city;


• What other upgrade requirements will be trig-
gered;


* The capabilities of city staff and whether staff will
need to be increased and how;


* The appeal and arbitration procedures;


* The length of time for compliance;


* For what period oftime owners will be exempt
from additional retroactive measures; and


The process and cost for handling noncomplying
buildings (e.g., through condemnation and demo-
lition).


Interestingly, this scenario demonstrates why juris-
dictions often use "nonmandatory" alternatives to
achieve the goal of seismic rehabilitation. For in-
stance, an ordinance might only require that owners
of buildings in the two suspect classes have licensed
architects or structural engineers evaluate the build-
ings and file with the city reports that then become a
matter of public record. This strategy could result in
the quasivoluntary strengthening of buildings be-
cause the owners possess "guilty knowledge" of the
susceptibility of their buildings, knowledge that
could raise questions of liability associated with an
existing hazard should a damaging earthquake occur.


SCENARIO THREE: THE CONSULTING
ENGINEER'S DILEMMA


Situation


You are a consulting engineer in a small midwestern
town located in a low seismic zone. Because ofyour
professional interests, however, you are aware of spe-
cialist peers in the field of "earthquake engineering."
Moreover, you are aware that the New Madrid fault
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zone, which has received a lot of publicity of late, is
about 200 miles away.


While a particular concern for earthquakes has not
been part of your lengthy practice, one of your best
long-term clients has raised the earthquake issue with
you. Following the client's attendance at a seminar
on New Madrid area earthquakes at the University of
Memphis' Center for Earthquake Research and Infor-
mation where she obtained a copy of the newly re-
leased Guidelines documents, your client is con-
cerned about the earthquake resistance of her apart-
ment and commercial buildings located in Memphis,
St. Louis, Kansas City, and several other smaller cit-
ies in the same general area. The client is concerned
about the area's earthquake risk and her responsibili-
ties and liabilities as a property owner.


Considerations


This situation is a real dilemma for both you as the
consulting engineer and your client. Some of your
key considerations include:


1. Getting more exact risk information;


2. Defining other skills needed to augment your own
and their availability;


3. Determining if the cities where the buildings are
located require seismic rehabilitation and if so, to
what level;


4. Determining whether other code requirements will
be triggered by work undertaken to seismically
strengthen the buildings; and


5. Determining, now that you are a "knowing per-
son," what, if any, liabilities are associated with
the earthquake performance of your client's build-
ings.


Further considerations relate to evaluating client's
properties; establishing priorities based on risk, occu-
pancy, function, and other factors; determining ac-
ceptable levels of performance under expected
events; designing effective rehabilitation schemes;
accurately estimating costs; determining whether
seismic rehabilitation can somehow be linked to the
owner's general long-term property improvement
plans; and deciding whether advising your client to
sell the properties is a viable solution. Clients sel-
dom understand that there are no guarantees in earth-
quake engineering and especially in the seismic reha-
bilitation of existing buildings. The consulting engi-
neer who oversees a seismic rehabilitation project
always has lingering concern about what will happen
when an earthquake does occur and a rehabilitated
building does not perform to the client's expectations.
For example, a California Seismic Safety Commis-
sion report (p. 49) noted that "many engineers view
the performance of retrofitted buildings in the North-
ridge earthquake positively" but "many owners were
unaware that a retrofitted (rehabilitated) building
could still be damaged to the point of not being eco-
nomically repairable." One way to lessen this con-
cern is for the design professional and the client to
understand that, just as with the performance of new
buildings, the effectiveness of seismic rehabilitation
will vary with the severity of the earthquake. To il-
lustrate this point, FEMA's benefit-cost volumes note
that the anticipated effectiveness of an investment in
seismic rehabilitation varies with the intensity of an
earthquake. The greatest economic benefit derives
from rehabilitation measures that perform best in
lower magnitude but more frequent events. For ex-
ample, rehabilitating a common low-rise tilt-up
building is expected to reduce damages by 50 percent
at modified Mercalli intensity (MMI) VI but only 30
percent at MMI XII.


56







Chapter 5
APPLICATIONS SCENARIOS


Every seismic rehabilitation project occurs be-
cause someone has chosen or been required to
modify a building. Because "every building has
its own story," actual seismic rehabilitation pro-
jects depend upon the local societal and organi-
zational contexts in which they take place.
While the purpose of Chapter 3 was to present
three alternative models to help the user of the
Guidelines documents select a path through the
forest of general issues related to seismic reha-
bilitation. this chapter narrows the focus and
offers the reader a set of relevant scenarios that
illustrate specific "typical" situations and high-
light key factors important to achieving seismic
rehabilitation. Although many variations are
possible, these three scenarios (a private initia-
tive. a local regulatory approach, and a profes-
sional service request) represent common seis-
mic rehabilitation motivations and processes.


The first scenario focuses on a private voluntary
decision. The facilities manager of a company
owning 16 buildings in various cities across the
United States received the Guidelinesdocu-
ments and wishes to determine if all or any of
his buildings are possibly hazardous in earth-
quakes. If this proves to be the case, the facili-
ties manager will recommend whether a seismic
rehabilitation process be initiated with the com-
pany's own funds.


The second scenario addresses the public policy
dilemma of a city manager whose chief building
official received a copy of the Guidelines
documents. After review and conference, they
jointly decide to initiate the preparation of a pro-
posed mandatory seismic rehabilitation ordi-
nance for the city council's consideration.


The third scenario places a private consulting
structural engineer, who knows little about
earthquake engineering, in the difficult situation
of needing to respond to his/her client by deter-
mining if any of the client's multiple properties
in the Midwest is susceptible to earthquake
damage. If so, the consulting structural engineer
is to recommend whether any or all of the cli-
ent's buildings should be seismically rehabili-
tated.


SCENARIO ONE: TIE PRIVATE
COMPANY


Situation


As the corporate facilities manager. you are responsi-
ble for all property acquisition, leasing. construction,
remodeling, operations, and maintenance of the com-
pany's buildings. Your employer oowns 16 buildings
of various ages, sizes, and types of construction na-
tionwide (Los Angeles, 5; Albuquerque, 1; Seattle, 2;
St. Louis, 3; Charleston, 1; Baltimore, 2; and New
Haven, 2).


Because of your position as facilities manager, you
recently attended a workshop on seismic rehabilita-
tion of existing buildings and you received the
Guidelines documents. As a result, you became
concerned about the potential earthquake per-
formance of your company's buildings. The chief
executive officer (CEO) has authorized you to evalu-
ate the earthquake risk and likely earthquake perfor-
mance of the 16 buildings. Your task is to assess the
risk and likely earthquake performance of the 16
buildings and make seismic rehabilitation recommen-
dations (Nvhich include doing nothing) to the CEO
and possibly to the -company's board of directors.
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Considerations


Many factors have to be taken into account in your
report which will influence the decision to invest or
not invest in the seismic rehabilitation of the build-
ings. You may have to collect some information
from other company units. Some of the issues you
need to consider are:


* The geographic distribution of objective earth-
quake risk;


* The expected loads from the most likely seismic
events;


* The probability of those events likely to occur
(e.g., the planning horizon);


* The expected performance of the buildings from
the expected earthquake loads;


* Competing needs for the funds and the trade-offs
between short-term profits and long-term asset
protection, including inventory and equipment
values;


* The current status of capital replacement timeta-
bles and the flexibility of those timetables;


* Current business planning that could affect short-
term and long-term use of the buildings (e.g.,
changes in product lines and markets, rates of fa-
cility obsolescence, and the existence or nonexis-
tence of functional redundancy in other "safer"
locations); and


* The benefits and costs associated with seismic
rehabilitation.


You are aware that implementation of a voluntary
seismic rehabilitation program within the company
will require:


* Conducting a formal comparative risk evaluation
and an initial screening or rapid assessment of the
buildings;


* Developing an upgrading program that addresses
various levels of desired performance;


* Specifying alternative design strategies to achieve
those desired performance levels;


* Determining whether there are financial incen-
tives external to the company that might be avail-
able for seismic rehabilitation;


* Determining what penalties external to the com-
pany may be imposed for not choosing to rehabili-
tate.


* Assessing the extent and depth of commitment to
seismic rehabilitation of the company's top man-
agement and the board of directors; and


* Judging how and where seismic rehabilitation will
fit in with and help meet the company's overall
business objectives and priorities.


You are also aware that operational considerations
must be factored into the decision about how to deal
with the earthquake risk to the company's buildings
by:


* Locating design professionals and contractors ca-
pable of performing seismic risk evaluations and
the rehabilitation work;


* Determining if a seismic rehabilitation project will
trigger requirements to comply with other local
building code provisions that could add signifi-
cantly to the costs and increase business interrup-
tion (e.g., disabled access, plumbing, electrical,
life safety, asbestos removal, and energy conser-
vation requirements);


* Estimating the costs of permits and inspections
including the timeliness and difficulty of the pro-
cess; and


* Assessing the value to the company of enhanced
visibility and the goodwill associated with public
knowledge that the company has engaged in a
program of voluntary seismic rehabilitation of its
buildings.


SCENARIO TWO: LOCAL
GOVERNMENT POLICY DECISION


Situation


You are a city manager and generally aware that your
community might experience periodic damaging
earthquakes. Your chief building official has in-
formed you that he has received and studied the re-
cently issued Guidelines documents by the Federal
Emergency Management Agency. The building offi-
cial informs you that your community has two classes
of exceptionally vulnerable buildings -- unreinforced
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masonry (UREA) and early (pre-1973) concrete tilt-up
light industrial buildings.


As the city's chief executive officer, you agree with
the building official that an appropriate action would
be to prepare an ordinance for city council consider-
ation. The proposed ordinance would require the
owners of these two identified classes of building to
seismically rehabilitate them and to use the Guide-
lines to meet the ordinance's requirements. In effect,
this course of action means that you and the building
official have to prepare the proposed ordinance;
serve as the city's lead!staff members for advising the
council on the technical, socioeconomic, and other
issues likely to arise if the ordinance is passed; and
be ultimately responsible for enforcement of the
"Community Earthquake Rehabilitation Ordinance."


As city manager, your experience tells you that re-
gardlessofthe merits of a proposed ordinance to re-
quire the strengthening of URM and early tilt-up
buildings, enacting and implementing it will be high-
ly controversial. You also know that for the ordi-
nance to both pass and then be effectively imple-
mented, the city will need political leaders and -aco-
alition of supporters behind the proposal.


Considerations


You and the building official have to be prepared to
explain to the city council, media, and the public sev-
eral important items:


* The earthquake threat to the community;


* What other communities facing a comparable
threat are doing about the problem;


* The community-wide benefits of avoiding future
losses, the costs of doing nothing, and the costs of
rehabilitation;


* Plans to address the unique problem of historic
buildings;


* The capabilities of local design professionals and
contractors to meet the provisions of the
ordinance;


Ways to ameliorate the dislocations and economic
effects caused by rehabilitation; and


* The need for rapid improvement of your staffs
technical abilities.


From, a program implementation perspective, you
will have to address several other points including:


• The minimum level of compliance;


e The square foot costs and how costs will be
shared, ifat all, by building owners and the city;


• What other upgrade requirements will be trig-
gered;


* The capabilities of city staff and whether staff will
need to be increased and how;


* The appeal and arbitration procedures;


* The length of time for compliance;


* For what period oftime owners will be exempt
from additional retroactive measures; and


The process and cost for handling noncomplying
buildings (e.g., through condemnation and demo-
lition).


Interestingly, this scenario demonstrates why juris-
dictions often use "nonmandatory" alternatives to
achieve the goal of seismic rehabilitation. For in-
stance, an ordinance might only require that owners
of buildings in the two suspect classes have licensed
architects or structural engineers evaluate the build-
ings and file with the city reports that then become a
matter of public record. This strategy could result in
the quasivoluntary strengthening of buildings be-
cause the owners possess "guilty knowledge" of the
susceptibility of their buildings, knowledge that
could raise questions of liability associated with an
existing hazard should a damaging earthquake occur.


SCENARIO THREE: THE CONSULTING
ENGINEER'S DILEMMA


Situation


You are a consulting engineer in a small midwestern
town located in a low seismic zone. Because ofyour
professional interests, however, you are aware of spe-
cialist peers in the field of "earthquake engineering."
Moreover, you are aware that the New Madrid fault
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zone, which has received a lot of publicity of late, is
about 200 miles away.


While a particular concern for earthquakes has not
been part of your lengthy practice, one of your best
long-term clients has raised the earthquake issue with
you. Following the client's attendance at a seminar
on New Madrid area earthquakes at the University of
Memphis' Center for Earthquake Research and Infor-
mation where she obtained a copy of the newly re-
leased Guidelines documents, your client is con-
cerned about the earthquake resistance of her apart-
ment and commercial buildings located in Memphis,
St. Louis, Kansas City, and several other smaller cit-
ies in the same general area. The client is concerned
about the area's earthquake risk and her responsibili-
ties and liabilities as a property owner.


Considerations


This situation is a real dilemma for both you as the
consulting engineer and your client. Some of your
key considerations include:


1. Getting more exact risk information;


2. Defining other skills needed to augment your own
and their availability;


3. Determining if the cities where the buildings are
located require seismic rehabilitation and if so, to
what level;


4. Determining whether other code requirements will
be triggered by work undertaken to seismically
strengthen the buildings; and


5. Determining, now that you are a "knowing per-
son," what, if any, liabilities are associated with
the earthquake performance of your client's build-
ings.


Further considerations relate to evaluating client's
properties; establishing priorities based on risk, occu-
pancy, function, and other factors; determining ac-
ceptable levels of performance under expected
events; designing effective rehabilitation schemes;
accurately estimating costs; determining whether
seismic rehabilitation can somehow be linked to the
owner's general long-term property improvement
plans; and deciding whether advising your client to
sell the properties is a viable solution. Clients sel-
dom understand that there are no guarantees in earth-
quake engineering and especially in the seismic reha-
bilitation of existing buildings. The consulting engi-
neer who oversees a seismic rehabilitation project
always has lingering concern about what will happen
when an earthquake does occur and a rehabilitated
building does not perform to the client's expectations.
For example, a California Seismic Safety Commis-
sion report (p. 49) noted that "many engineers view
the performance of retrofitted buildings in the North-
ridge earthquake positively" but "many owners were
unaware that a retrofitted (rehabilitated) building
could still be damaged to the point of not being eco-
nomically repairable." One way to lessen this con-
cern is for the design professional and the client to
understand that, just as with the performance of new
buildings, the effectiveness of seismic rehabilitation
will vary with the severity of the earthquake. To il-
lustrate this point, FEMA's benefit-cost volumes note
that the anticipated effectiveness of an investment in
seismic rehabilitation varies with the intensity of an
earthquake. The greatest economic benefit derives
from rehabilitation measures that perform best in
lower magnitude but more frequent events. For ex-
ample, rehabilitating a common low-rise tilt-up
building is expected to reduce damages by 50 percent
at modified Mercalli intensity (MMI) VI but only 30
percent at MMI XII.
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SELECTED ANNOTATED BIBLIOGRAPHY AND
ADDITIONAL REFERENCES


The various "societal" (political, socioeconomic, ad-
ministrative, and policy) problems inherent in the
seismic rehabilitation of buildings and discussed in
this publication are treated in literature that can be
considered a subset of the literature on earthquake
hazard mitigation which, in turn, is a subset of the
literature on natural hazard mitigation. Thus, in dis-
cussing seismic rehabilitation or "hazardous structure
abatement," there are three distinct but partially over-
lapping sets of reference literature that taken
together, are quite extensive.


The purpose of this publication has been to alert and
orient the reader and potential user of the Guidelines
documents with the array of societal problems often
encountered in the seismic rehabilitation of build-
ings. A full treatment of each component of the ar-
ray, however, simply is not feasible in a single docu-
ment.


Once an individual begins to address seismic rehabil-
itation, he/she will face many of the problems and
issues discussed earlier in this volume. The first sec-
tion of this chapter presents a selected annotated bib-
liography designed to help those individuals identify
appropriate additional reading, most of which also
contain reference lists. It focuses on a core group of
10 books, 4 chapters from another book, 13 journal
articles, and 4 reports. The second section of this
chapter presents a list of other excellent works that
may be of use to readers in specific situations.


CORE READINGS


A place to start exploring the policy and socioeco-
nomic issues involved in the seismic rehabilitation of
buildings is a January 1996 Earthquake Engineering
Research Institute publication, PublicPolicy and
Building Safety, an excellent and very readable report
that succinctly surveys all of the major technical (i.e.,
nonengineering) issues and suggests practical strate-
gies for understanding and dealing with many of


them. It includes a case study ofthe development of
the Los Angeles ordinance requiring the inspection
of steel-frame buildings; an overview of the typical
policy-making process; and a reminder-style check-
list of social, economic, and political factors to be
considered in building safety.


An unusual and intentionally thought-provoking
1989 essay by Timothy Beatley, "Towards a Moral
Philosophy of Natural Disaster Mitigation," appears
in the InternationalJournalofMass Emergencies
andDisasters(7 March 1989: 5-32). It is a clear
and well written exploration of a rarely asked but
fundamental question: What is the extent of govern-
ment's moral obligation to protect people and prop-


erty from natural disasters such as hurricanes and
earthquakes? While many of the examples are drawn
from the hurricane milieu (Beatley's specialty), miti-
gating the earthquake risk is addressed as well. Beat-
ley argues that mitigation as public policy may be
built on four ethical bases: utilitarian and market
failure rationales (maximizing net social benefits);
the concept of basic rights (providing primary physi-
cal security and subsistence); culpability and the pre-
vention of harm (highlighting responsibility and
costs); and paternalism (legitimating government in-
terventions).


A more conventional starting place is with a book by
William J. Petak and Arthur A. Atkisson. Natural
HazardRisk Assessment andPublicPolicy: Antici-
pating the Unexpected (New York, New York:
Springer-Verlag, 1982), which describes and ex-
plains mitigation policies and programs within the
larger context of disasters and/or disaster manage-
ment.


A "handbook" spelling out a four-step mitigation pro-
cess (community analysis, emergency analysis, miti-
gation needs assessment, and mitigation strategy de-
velopment) is, PracticalMitigation: Strategiesfor
ManagingDisasterPrevention andReduction
(Rockville, Maryland: Research Alternatives Inc.,
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ManagingProgramsUnderSharedGovernance
(New York, New York: Plenum Press, 1986) by
Peter J. May and Walter Williams. Adopting a "two
worlds of disaster politics" approach (the world of
normal politics/low saliency and the world of active
policy making in the aftermath of a disaster), this
study was driven by two fundamental questions:
How are good ideas turned (or not) into concrete ac-
tions? How might FEMA stimulate greater mitiga-
tion and preparedness efforts? Taking an "imple-
mentation perspective," May and Williams explore
the "politically less visible aspects of disaster policy"
under situations of"shared governance" (local, state,
and federal).


Perhaps the core book of the 1980s is Thomas E.
Drabek's Human System Responses to Disaster: An
Inventory ofSociologicalFindings(New York, New
York: Springer-Verlag, 1986). This work is a self-
conscious attempt to survey the disaster literature
extant at the time and create an "encyclopedia" of
findings. It remains a fundamental resource in the
field, and significant attention is focused on to miti-
gation.


Next is a book edited by Louise K. Comfort, Manag-
ung Disaster:Strategiesand PolicyPerspectives
(Durham, North Carolina: Duke University Press,
1988). This collection of original essays by 21
scholars in the field of public policy is organized
around two basic questions: What are the primary
issues confronting public managers in a disaster?
What actions/measures can they take to save lives
and protect property? Case studies are woven into
the articles, and significant attention is paid to miti-
gation.


W. Henry Lambright began a research project in the
early 1980s on the rapidly evolving role of states (in-
cluding California) in disaster management, and he
subsequently published The Role ofStates in Earth-
quake andNaturalHazardInnovation at the Local
Level: A Decision-MakingStudy (Syracuse, New
York: Syracuse Research Corporation, 1984, also
available from the U. S. Department of Commerce,
National Technical Information Service). Lam-
bright's logic of comparison is actually based on
three different "policy settings": Emergent (South,
Carolina and Nevada); intermediate (California); and
advanced (Japan). The core of the study is the appli-
cation of a six-stage process of innovation model em-


phasizing "entrepreneurs," "triggers," "the search for
options." "adoption," "implementation," and "incor-
poration."


Focusing solely on one California policy innovation,
Lambright followed his larger study with a 1985
journal article, "The Southern California Earthquake
Preparedness Project: Evolution of an 'Earthquake
Entrepreneur"' in the InternationalJournalofMass
Emergencies andDisasters( 3, November: 75-94).
Lambright depicts the Southern California Earth-
quake Preparedness Project as a novel mechanism
created to accelerate the pace and intensity of pre-
paredness.


Kathleen J. Tierney reviews much of the mitigation
literature through 1989 in "Improving Theory and
Research on Hazard Mitigation: Political Economy
and Organizational Perspectives "in the Inter-
nationalJournalofMass Emergencies andDisasters
(7, November I989: 367-396). In this article,
Tierney notes that mitigation is the least studied and
therefore the least understood of the four key disaster
phases. The literature on mitigation, according to
Tierney, can be divided into three major areas: stud-
ies on public perceptions of mitigation measures; re-
search on agenda setting, adoption, and the imple-
mentation of hazard mitigation measures; .and studies
assessing the impact of hazard mitigation measures.
Moreover, three themes pervade the literature on di-
saster mitigation: the only slightly coupled relation-
ship between perceived risk and level of mitigation;
the difficulty in promoting mitigation programs be-
cause the problems they attempt to address are com-
plex and highly technical; and the positive role
played by critical events in the adoption and imple-
mentation of hazard mitigation programs.


Questioning the role of critical events is Elliott Mit-
tier in The Public PolicyResponse To Hurricane
Hugo In South Carolina(Boulder, Colorado: Uni-
versity of Colorado Institute of Behavioral Science,
Natural Hazards Research and Applications Informa-
tion Center, Working Paper 84, April 1993). This
study contradicts the popular assumption that in the
honeymoon period following a major disaster, politi-
cal windows open easily for mitigation improve-
ments. He maintains that those windows do not al-
ways open and, even if they do open, they slam shut
very quickly.


59,







Chapter6


Another antidote (but from earthquakes and from
California no less) to the facile assumption that disas-
ters lead easily to mitigation improvements is Stand-
ing Rubble: The 1975-1976 Oroville, California
Experience with Earthquake-DamagedBuildings
(Sacramento, California: Robert Olson Associates,
Inc., 1988) by Robert A. Olson and Richard Stuart
Olson. An article-length version appeared as "The
Rubble's Standing Up in Oroville, California: The
Politics of Building Safety" by Richard Stuart Olson
and Robert A. Olson in the InternationalJournalof
Mass Emergencies andDisasters(11, August 1993:
163-188).


Another book high on any "must read" list for earth-
quake mitigation is EarthquakeMitigationPolicy:
The Experience of Two States (Boulder, Colorado:
University of Colorado Institute of Behavioral Sci-
ence, 1983) by Thomas E. Drabek, Alvin H. Mush-
katel, and Thomas J. Kilijanek. This book is impor-
tant not only because it pays explicit attention to defi-
nitions and policy issues, but also because its selec-
tion of state cases does not include California. In
fact, hitting head-on the tendency to think of earth-
quake mitigation and California as synonyms, the
authors subtitled their Missouri chapter, "This Isn't
California," and their Washington chapter, "North
from California." Rich in detail, the authors discuss
three case histories of conflicts over earthquake miti-
gation policy that reveals the perceptual barriers and
resource constraints typical at the state and local lev-
els. Of particular interest is Chapter V, "Resistance
from Below: St. Louis vs. HUD," which chronicles
an intergovernmental political battle over lateral
force requirements for building rehabilitations.


Almost a decade later, Philip R. Berke and Timothy
Beatley published PlanningforEarthquakes: Risk,
Politics, andPolicy (Baltimore, Maryland: Johns
Hopkins University Press, 1992). Combining micro
and macro approaches, Berke and Beatley present
three earthquake mitigation case studies (Salt Lake
County, Utah; Palo Alto, California; and Charleston,
South Carolina) with statistical analysis of the re-
sponses to a questionnaire on mitigation practices
from 202 communities in 20 states.


Arnold J. Meltsner's, "The Communication of Scien-
tific Information to the Wider Public: The Case of
Seismology in California," in Minerva (3, Autumn


1979: 331-354) follows the early 20th century his-
tory of seismology studies in California and the tre-
mendous political obstacles faced by earth scientists
and engineers who attempted to convince California's
leaders to publicly recognize and come effectively to
grips with the earthquake threat. The article chroni-
cles the truly heroic efforts to establish that most ba-
sic of earthquake mitigation policies -- a seismic
building code -- and is an excellent antidote to the
myth that California's road to seismic safety promi-
nence was easy.


The issue of what to do about "bad buildings" consti-
tutes a small but important literature of its own. Still
the only book-length study of the policy dilemmas
inherent in trying to reduce the life-safety threat
posed by unreinforced masonry buildings is The Pol-
itics andEconomics ofEarthquakeHazardMitiga-
tion: UnreinforcedMasonry Buildings in Southern
California(Boulder, Colorado: University of Colo-
rado Institute of Behavioral Sciences, Monograph 43,
1986) by Daniel J. Alesch and William J. Petak. In
this book, Alesch and Petak analyze three California
cases: Long Beach, Los Angeles, and Santa Ana.
The emphasis is on the interplay between technical
solutions, the economics and financing of building
rehabilitation, and the political maneuvering (espe-
cially the role and importance of the "window open-
ing" San Fernando earthquake of 1971) that yielded
different ordinance outcomes in each of the cities.


To be read as a companion piece to Alesch and Pe-
tak's book is Richard Stuart Olson's, "The Political
Economy of Life Safety: The City of Los Angeles
and 'Hazardous Structure Abatement,' 1973-1981" in
Policy Studies Review (4, May 1985: 670-679).
Taking a more explicitly political viewpoint than
Alesch and Petak, Olson profiles the "pro" and "con"
sides on the famous Los Angeles seismic rehabilita-
tion ordinance and emphasizes the importance of a
credible scenario for a future earthquake to the pas-
sage of the Los Angeles ordinance.


The last item in the core list is the February 1994
"theme issue" of EarthquakeSpectra. Edited by
Mary C. Comerio, this journal issue reflects the out-
come of a U.S.-Italy workshop held in October 1992
and focuses on "Design in Retrofit and Repair." The
contributions revolve around 10 problems that both
U.S. and Italian experts had to confront: achieving a
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balance between life safety and cost, achieving a bal-
ance between life safety and building conservation,
developing strategies "to preserve existing buildings
(not just monuments)," finding support for pre-de-
sign investigations by an entire design team in prepa-
ration for formatting rehabilitation designs, develop-
ing performance criteria for building systems and for
historic preservation as complements to structural
design criteria, insufficient understanding of materi-
als performance, insufficient understanding of the
performance of composite structures resulting from
multiple retrofits, resolving incongruities between
finite elements analysis and building failure typolo-
gies, insufficient understanding of building perfor-
mance over multiple earthquakes and how better in-
formation on that issue should be incorporated into
reconstruction codes, and determining whether the
building will be lost in another earthquake or by the
engineer's design?


ADDITIONAL READINGS


Natural Hazards


Unique in the field and almost falling in the core list
(except that it is 660, pages) is James Huffmnan's
Governiment Liabilitya DisasterMitigation: A
ComparativeStudy (Lanham, Maryland: University
Press of America, 1986). Undertaken by a professor
of law, this is a fascinating study of liability laws and
how they affect assignment of costs and, therefore,
mitigation policy in six countries -- New Zealand, the
United States, Peru, Japan, China, and what was then
the Soviet Union.


In 1985, Peter J. May published Recovering From
Catastrophes: FederalDisasterReliefPoliciesand
Politics (Westport, Connecticut: Greenwood Press,
19'85). In this work May asks who wins and who
loses when it comes to bearing the costs .and risks of
disaster relief. Tracing the political evolution of di-
saster relief policy, May examines three histories --
legislative, organizational, and, most interesting,
"what really happened." The legislative history fo-
cuses on policy changes, congressional politics, and
the driving question of the federal government's ap-
propriate role in disaster relief.


Another general treatment of the disaster problem in
the United States is Raymond J. Burby's, Sharing


EnvironmentalRisks: How to Control Governments'
Losses in NaturalDisasters(Boulder, Colorado:
Westview Press, 199 1). Summarizing the results of
an extensive study of the losses from over 13 0 natu-
ral disasters occurring in the 1980s, Burby analyzes
the complex relationship between federal, state, and
local policies. While the work is comprehensive,
Part II, "How to 'Control Losses," is dedicated to mit-
igation and focuses on the problem of how "to ease
the perennial hardships states and localities suffer."
A short chapter, "The Special Case of Earthquakes,"
argues that earthquakes create consequences and
problems different from those caused by floods, hur-
ricanes, and landslides. The author then addresses
how earthquake-prone local governments can be per-
suaded to insure their property at risk.


Earthquake Hazard Mitigation


Also almost falling in the core list is a recent book by
Robert A. Stallings, PromotingRisk: Constructing
the EarthquakeThreat (New York, New York: Al-
dine de Gruyter, 1995). Starting from a different
base than the other authors, Stallings explores why
earthquake risk has not achieved the status of a fully
developed "social problem" given the likely national
consequences of a catastrophic earthquake. For Stal-
lings, the answer is that "promoters" of the earth-
quake threat have followed essentially an "insider"
strategy and not a "grass-roots" strategy and have
therefore failed to generate widespread public sup-
port.


Another study notable for its non-California intent is
Arthur A. Atkisson and William J. Petak's "The Poli-
tics of Community Seismic Safety" in Proceedingsof
Conference XV? PreparingforandRespondingto a
DamagingEarthquakein the Eastern UnitedStates
(Reston, Virginia: U.S. Geological Survey, Open-
File Report 82-220, 1982).


Other specific but non-California studies include
those by Peter J. May and others in, EarthquakeRisk
Reduction Profiles: Local PoliciesandPracticesin
the PugetSound andPortlandAreas(Seattle, Wash-
ington: University of Washington, Institute for Pub-
lic Policy and Management, November 1989) and
AnticipatingEarthquakes: Risk Reduction Policies
andPracticesin the Puget Sound and PortlandAr-
eas (Seattle, Washington: University of Washington,
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Institute for Public Policy and Management, Novem-
ber 1989).


Also worth reading is a short article by Peter J. May
and Patricia Bolton, "Reassessing Earthquake Reduc-
tion Measures," in the Journalofthe American Plan-
ningAssociation(52 Autumn 1986: 443-451), and
May's "Addressing Public Risks: Federal Earthquake
Policy Design" in the JournalofPolicy Analysis and
Management(10, Spring 1991: 263-285).


A basic resource document on federal efforts to pro-
mote seismic safety, that contains much original in-
formation is, To Save Lives And ProtectProperty:A
PolicyAssessment ofFederalEarthquakeActivities,
1964-1987 (Washington, D.C.: Federal Emergency
Management Agency, 1988) by Robert A. Olson,
Constance Holland, H. Crane Miller, W. Henry Lam-
bright, Henry J. Lagorio, and Carl R. Treseder.


Two U. S. Geological Survey studies that emphasize
knowledge transfer and applications are Applica-
tions of Knowledge Producedin the NationalEarth-
quake Hazards Reduction Program: 1977-1987
(Reston, Virginia: U.S. Geological Survey Open File
Report 88-13-B, 1988) edited by Walter W. Hays
and Applications ofResearchfrom the US. Geologi-
calSurvey Program,Assessment ofRegional Earth-
quake HazardsandRisk Along the Wasatch Front,
Utah (Reston, Virginia: U.S. Geological Survey Pro-
fessional Paper 1519, 1993) edited by Paula Gori.
For further reading on the surprisingly partisan poli-
tics of seismic safety in Utah, see Richard Stuart
Olson and Robert A. Olson's,


"Trapped in Politics: The Life, Death, and Afterlife
of the Utah Seismic Safety Advisory Council" in the
InternationalJournalofMass Emergencies (12,
March 1994: 77-94).


A significant comparative work is EarthquakeMiti-
gation Programsin California, Utah, and Washing-
ton prepared by C. E. Orians and Patricia A. Bolton
for the Workshop on Issues and Options for Earth-
quake Loss Reduction (Seattle, Washington: Battelle
Human Affairs Research Center, BHARC-
800/92/041, September 1992).


In the same vein is a study by Joanne M. Nigg and
others, Evaluation ofthe Disseminationand Utiliza-
tion ofthe NEHRP Recommended Provisions(Wash-


ington, D.C.: Federal Emergency Management
Agency, May 1992).


Agency reports to the U S. Congress often are given
short shrift as resources, but some are of high quality.
Such is the case of a 1993 FEMA report, Improving
EarthquakeMitigation,A Report to Congress
(Washington, D.C.: FEMA, Office of Earthquake
and Natural Hazards, January 1993). Noteworthy
within that report are "Social Science Research: Rel-
evance for Policy and Practice" by Russell Dyness,
"Local Public Capacity to Deal with a Catastrophic
Earthquake" by Claire Rubin and "Education,
Awareness and Information Transfer Issues" by
Paula Schultz.


Of historic interest are two federal reports from the
1970s. Stimulated by unexpectedly high losses in the
1971 San Fernando earthquake, the federal govern-
ment began to pay more systematic attention to the
earthquake problem in the United States. Earth-
quake PredictionandPublicPolicy (Washington,
D.C.: National Academy of Sciences, 1975) was
prepared by National Research Council, Panel of the
Public Policy Implications of Earthquake Prediction
of the Advisory Committee on Emergency Planning
and EarthquakeHazardsReduction: Issuesfor an
Implementation Plan (Washington, DC: 1978) was
prepared in response to the NationalEarthquake
HazardsReduction Act of 1977 (PL 94-125) by the
Executive Office of the President, Office of Science
and Technology Policy, Working Group on Earth-
quake Hazards Reduction.


California Studies


Thirty-one years before the Loma Prieta earthquake
captured the world's attention, Karl V. Steinbrugge
published EarthquakeHazardin the San Francisco
Bay Area: A ContinuingProblem in PublicPolicy
(Berkeley, California: Institute of Governmental
Studies, University of California, 1968).


An interesting California mitigation (land use) case
study is presented by Martha L. Blair and William E.
Spangle in Seismic Safety andLand-Use Planning,
Selected Examples From California(Reston, Vir-
ginia: U.S. Geological Survey Professional Paper
9411-B, 1979).
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In 1980, as a result of the devastation wrought by
Mount St. Helens earlier that year, President Carter
turned even more federal attention to the earthquake
threat in California. As a result, FEMA produced a
slim but important document, An Assessment ofthe
Consequencesand Preparationsfor a Catastrophic
CaliforniaEarthquake: FindingsandActions Taken
(Washington, D.C.: FEMA, November 1980). The
essence of this report is a set of earthquake scenarios
with associated probabilities and with estimated ca-
sualty (dead and injured) figures.


In 1983, the small central California town of Coa-
linga was virtually destroyed by an earthquake. The
response was unusually draconian -- level it and start
over. Kathleen J. Tierney chronicles the impacts and
aftermath in Report on the CoalingaEarthquakeof
May 2 1983 (Sacramento, Califorina: California
Seismic Safety Commission, 1985).


Multiple jurisdictionlintrastate studies of response to
risk are rare, but two were authored in the mid-
198Os: "Earthquakes and Public Policy I[mplementa-
tion in California," by Alan J. Wyner in the Interna-
tionalJournalof Mass Emergencies and Disasters(2
August 1984: 267-284) and PreparingforCalifor-
nia'sEarthquakes: Local Government and Seismic
Safety (Berkeley, California: University of Califor-
nia Institute of Governmental Studies, 1986) by Alan
J. Wyner and Dean E. Mann.


Although most of the world will forever associate the
1989 earthquake in northern California with the
baseball World Series, coincidentally between San
Francisco and Oakland, that event is technically
called the Loma Prieta earthquake. In the aftermath,
Patricia A. Bolton and C. E. Orians undertook a
study of that disaster's mitigation lessons: Earth-
quake Mitigation in the Bay Area: Lessonsfrom the
Loma PrietaEarthquake(Seattle, Washington: Bat-
telle Human Affairs Research Center, Summary Re-
port BHARC-800/92/0 15, March 1992).


On the same disaster but with a narrower focus on
housing, Mary C. Comerio published 'Hazards Miti-
gation and Housing Recovery: Watsonville and San
Francisco One Year Later," in Disastersand the
Small Dwelling (London: James and James Science
Publishers, 1992) edited by Yasemin Aysan and Ian
Davis.


As Executive Director of the California Seismic
Safety Commission at the time, L. Thomas Tobin
also reflected on the lessons of the 1989 disaster in
"Legacy of the Loma Prieta Earthquake: Challenges
to Other Communities," Symposium on Practical
Lessonsftom the Loma PrietaEarthquake(Oakland,
Califorina: Earthquake Engineering Research Insti-
tute, March 1993).


Also stimulated by the Loma Prieta event and ensu-
ing lessons was Use ofEarthquakeHazardsInforma-
tion: Assessment ofPractice in the San Francisco
Bay Region (Portola Valley, California: Spangle As-
sociates, July 1993) by Spangle Associates.


The relationship between earthquake disasters and
mitigation opportunities inherent in reconstruction is
the theme of two other reports by Spangle Associ-
ates: PEPPER: Pre-EarthquakePlanningforPost-.
EarthquakeRebuilding (Sacramento. California:
California Office of Emergency Services, for the
Southern California Earthquake Preparedness Pro-
ject, 19 87 and Rebuilding afterEarthquakes, Les-
sonsfrom Planners(Portola Valley, California:
Spangle Associates, 1991).


As part of its own planning efforts, the California
Seismic Safety Commission published and made
widely available its Californiaat Risk Reducing
EarthquakeHazards 1992to 1996 (Sacramento, Cal-
ifornia: California Seismic Safety Commission, Re-
port SSC 91-091, 1992). From the same source and
interesting from an historical viewpoint is Earth-
quake HazardsManagement: An Action Planfor
California(Sacramento, California: California Seis-
mic Safety Commission, September 1982). Probably
of the greatest historical import, however, is the Cali-
fornia Legislature Joint Committee on Seismic Safe-
ty's Meeting The Earthquake Challenge (Sacramento,
California: Legislature, State of California, January
1974). This study, commissioned as a result of the
1971 San Fernando earthquake, was really the blue-
print for seismic safety improvements in California
for more than a decade.


No list of literature on California would be complete
or credible if it did not include Waitingfor Disaster:
Earthquake Watch in California(Berkeley, Califor-
nia: University of California Press, 1986) by Ralph
H. Turner, Joanne M. Nigg, and Denise Heller Paz.
This book addresses the issue of seismic prepared-
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ness in the high risk zone of Palmdale, California.
Due to the alternating uplifting and subsiding of the
earth's crust in the region (the so-called Palmdale
Bulge), it was widely believed that Palmdale was a
harbinger of earthquakes. Hypothesizing that this
"near prediction" heightened the saliency of the re-
gion's earthquake threat, the authors examine the atti-
tudes and actions of people and organizations in re-
sponse to the threat.


Hazardous Buildings Studies


For more general reading on the conflict potential
inherent in public policy attempts to deal with exist-
ing earthquake-vulnerable buildings, see Richard
Stuart Olson and Douglas C. Nilson's "California's
Hazardous Structure Problem: A Political Perspec-
tive," in CaliforniaGeology (April 1983: 89-9 1),
and subsequently reprinted in Building Standards
(52, July-August 1983: 15-17).


How the federal government approached and handled
the problem of its own earthquake-vulnerable build-
ings is the subject of Diana Todd and Ugo Morelli in
"Adoption of Seismic Standards for Federal Build-
ings: Issues and Implications" in Proceedings, Fifth
U.S. NationalConference on EarthquakeEngineer-
ing, 1994 (Oakland, Califorina: Earthquake Engi-
neering Research Institute, 1994, pp. 995-1003). In
the same Proceedings (pp. 1005-1012) is another
paper with a non-California focus -- David 0. Knut-
tunen's, "New Code Provisions for Existing Build-
ings in Massachusetts."


Dealing with the problem of seismic rehabilitation of
hospitals in an even more non-California (i.e., a non-
United States) setting is Allan Lavell's, "Opening a
Policy Window: The Costa Rican Hospital Retrofit
and Seismic Insurance Program 1986-1992" in The
InternationalJournalofMass Emergencies andDi-
sasters(12, March 1994: 95-115). This article is
especially interesting for its treatment of Costa Rica's
ability to "learn" not only from its own earthquakes,
but also from the Mexico City disaster of 1985.


Reflecting on housing lessons from the Los Angeles
hazardous structure abatement ordinance is Mary C.
Comerio in "Impacts of the Los Angeles Retrofit
Ordinance on Residential Buildings" in Earthquake
Spectra (8, February 1992: 79-94). In the February


1994 EarthquakeSpectratheme issue discussed
above in the core list, Comerio followed upon this
earlier work with "Design Lessons in Residential Re-
habilitation ( pp. 43-64), which focuses on mitigation
policy and housing in the aftermath of the 1989
Loma Prieta earthquake.


Example Rehabilitation Ordinances and
Initiatives


To illustrate the array of subjects discussed in this
publication, numerous enacted or proposed laws and
ordinances and accompanying materials, bond issue
descriptions, public finance materials, environmental
impact reports, special studies, and federal docu-
ments and reports have been examined. While too
voluminous to actually reprint in this Societal Issues
volume, each is summarized below to make it as easy
as possible for readers to understand the contents of
these materials and to obtain any that might be of
help.


City of Los Angeles, Los Angeles BuildingCode,
Chapter88. EarthquakeHazardReduction in Exist-
ing Buildings, is available from the Department of
Building and Safety, Building Bureau, 200 N. Spring
St., Los Angeles, California 90012, (310) 485-2304.
This well-known ordinance, enacted in 1981 (10
years after San Fernando earthquake), established a
comprehensive program to require the seismic reha-
bilitation or demolition of unreinforced masonry
bearing wall buildings built before 1934 (or for
which a building permit was issued prior to October
6, 1933). The intent is clear: Where the analysis
determines deficiencies, this chapter of the building
code requires the building to be strengthened or de-
molished. The ordinance sets minimum standards,
provides procedures and standards for identifying
and classifying subject buildings according to their
current use, provides analysis methods and allowable
values, specifies information to be included on plans,
defines priorities and time periods for compliance,
and specifies penalties for noncompliance.


City of Los Angeles, Los Angeles Building Code,
Division 91: EarthquakeHazardReduction in Exist-
ing Tilt-Up Concrete Wall Buildings available for the
Department of Building and Safety, Building Bureau,
200 N. Spring St., Los Angeles, CA 90012, (310)
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485-2304. Similar in concept to Chapter 88, this or-
dinance focuses on another proven earthquake vul-
nerable building -- the tilt-up concrete wall buildings
"designed under building codes in effect prior to Jan-
uary 1, 1976." The intent to require strengthening or
demolition is the same. Like Chapter 88, Division 91
sets minimum standards for identifying and classify-
ing subject buildings according to current use, pro-
vides analysis methods and allowable values, speci-
fies notification procedures, prescribes information to
be included on plans, defines priorities and times for
compliance, and specifies penalties for noncompli-
ance.


City of Los Angeles, Los Angeles Building Code,
Proposed (June 16, 1994) Chapter92: Prescriptive
Provisionsfor Seismic Strengthening ofLight,
Wood-Frame, ResidentialBuildings available from
the Department of Building and Safety, Building Bu-
reau, 200 N. Spring St., Los Angeles, California
90012 (310) 485-2304. This ordinance, proposed
following the Northridge earthquake, was adopted
August 27. 1996, as a voluntary ordinance. It
focuses on particularly vulnerable older light wood
frame buildings that have the following structural
weaknesses: "(a) sill plates or floor framing which
are supported directly on the ground without an ap-
proved foundation system. (b) a perimeter foundation
system which is constructed of wood posts supported
on isolated pad footings. (c) perimeter foundation
systems that are not continuous." Damage often is
serious to structures with any of these characteristics,
and the displaced occupants will result in a major
demand for emergency shelter. This is a voluntary
program, but like the city's other ordinances, this one
also specifies analytical procedures and similar mat-
ters. Being prescriptive in nature the ordinance spec-
ifies how the corrective work should be done. Even
though not officially adopted, it has been used as a
handout and as a reference during plan checking.


City of Palo Alto. California OrdinanceNumber
3666 adding Chapter 16.42 to the PaloAlto Munici-
pal Code Setting Fortha Seismic HazardsIdenifica-
tion Program,is available from the Building Inspec-
tion Division, 250 Hamilton, Palo Alto, California
94303, (415) 329-2550. While not able to enact a
mandatory seismic rehabilitation program, Palo Alto
succeeded in requiring that engineering reports be
done and publicly filed by owners of the following


three types of buildings: all URM buildings, all pre-
1935 buildings with 300 occupants or more other
than URM buildings with 100 occupants or more,
and all buildings constructed between January I.
1935, and August 1976. The 1986 ordinance, an-
chored in the intent of the safety element of the city's
comprehensive plan, defines responsibilities, scope,
building categories. reporting requirements, review
processes, and other matters.


City of Oakland, California OrdinanceNumber,
112'74, Adopting Interim Standardsfor the Voluntary
Seismic Upgrade ofExisting Structures, is available
from the City Clerk, One City Hall Plaza, Oakland.
California 94612(510) 238-3 61 1. Ordinance 11274
was enacted in 1990 after the 1989 Loma Prieta
earthquake. It was part of a series of policy efforts to
deal with damaged buildings and to initiate a com-
prehensive program to abate the hazards posed by
URM structures. This ordinance provides standards
and force levels for upgrading, defines historic build-
ings to be exempted, establishes a design review and
appeals process, and contains an exemption from fu-
ture seismic upgrades for 15 years. It was seen as an
interim measure until a permanent program could be
established. One of the ordinance's goals was to
"promote public health, safety and welfare," but this
was to be done "within the constraint of reasonable
economic effects."


City of Oakland, California Ordinance 11613, Add-
ing Article 6 to Chapter 18 of the Oakland Municipal
Code Adopting a Seismic HazardsMitigationPro-
gramfor UnreinforcedMasonryStructures available
from the City Clerk, 'One City Hall Plaza, Oakland,
California 94612 (510) 238-3 61 1. Ordinance 11613
is the city's URM building ordinance. It applies to all
such buildings built before November 26, 1948 (the
date of the city's first code containing seismic provi-
sions), interestingly addresses both voluntary (limited
scope) and mandatory (broader scope) rehabilitation
standards, assigns interpretive responsibility to the
building official, specifies right of entry, 'establishes
notification and reporting requirements, establishes a
public list of subject buildings and criteria for dele-
tion of the building, establishes procedures for re-
viewing historic buildings, and provides for a variety
of appeals and other processes.


State of California, Health andSafety Code, Chapter
122 - BuildingEarthquakeSafety ("The URM
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Law"), in available from legal research services or
the California Seismic Safety Commission, 1900 K
Street, Suite 100, Sacramento, California 95814,
(916) 322-4917. Added to California's statutes in
1986, this law requires the building departments in
all cities and counties located wholly or partially in
the Uniform BuildingCode Seismic Zone 4 to "(a)
identify all potentially hazardous buildings within
their respective jurisdiction on or before January 1,
1990, (b) establish a mitigation program for poten-
tially hazardous buildings to include notification to
the legal owner, . . . and (c) by January 1, 1990, all
information regarding potentially hazardous build-
ings and all hazardous building mitigation programs
shall be reported to the appropriate legislative body
of a city or county and filed with the Seismic Safety
Commission." It requires the commission to monitor
the program by annually publishing a report and was
amended in 1993 to require that, upon transfer of
ownership of any URM built before January 1, 1975,
the purchaser must be given a copy of the Commer-
cialPropertyOwner's Guide to EarthquakeSafety.
The law also refers to the following one, which ex-
cuses locals from associated liabilities.


State of California, Health andSafety Code, Article 4
(Sections 19160 through 19168) - EarthquakeHaz-
ardousBuildingReconstruction, is available from
legal research services or the Seismic Safety Com-
mission, 1900 K Street, Suite 100, Sacramento, Cali-
fornia 95814, (916) 322-4917. This law was passed
in 1979 and was one of the earliest attempts to re-
move barriers to seismic rehabilitation. It was per-
missive in that the statute authorizes (not mandates)
local jurisdictions to assess their hazards, allows for
adoption of rehabilitation standards less than those
required for new buildings, and among other subjects
provides immunity from liability for local jurisdic-
tions arising from damages to rehabilitated buildings
or casualties caused by earthquakes. While well in-
tended, the law also became an excuse for many local
jurisdictions to do nothing until stronger legislation
was passed in 1986.


U.S. Government, Office of the President, Executive
Order 12941, Seismic Safety ofExisting Federally
Owned or Leased Buildings, is available from the
Mitigation Directorate, Federal Emergency Manage-
ment Agency, 500 C Street, S.W., Washington, D.C.
20472, (202) 642-3231. Based on earlier legislation,


this Presidential Executive Order is an example of
the exercise of authority that could be provided to
any chief executive, administrative officer, city man-
ager, or other appropriate official. Executive Order
12941 sets minimum standards for use by federal
departments and agencies "in assessing the seismic
safety of their owned or leased buildings and mitigat-
ing unacceptable risks. . . " In addition, the order
assigns implementation responsibilities, provides for
periodically revising the standards, and requires the
preparation of cost estimates consistent with the stan-
dards.


State of California, Health andSafety Code, amend-
ing Section 18938 and addingArticles 8 and9 to
ChapterI ofDivision 12.5 Relating to the Rehabili-
tation, Changed Use, or ClosureofAcute CareGen-
eralHospitals by January1, 2030, is available from
legislative reference services or the Office of State-
wide Health Planning and Development, 1600 Ninth
Street, Sacramento, California 95814, (916) 654-
3362. Following the 1971 San Fernando earthquake,
state legislation was passed effective January 1,
1973, requiring new hospitals to be designed, re-
viewed, and constructed to higher standards. Later
known as the "Alfred E. Alquist Hospital Seismic
Safety Act," these amendments were passed in 1994
following the Northridge earthquake. By far, the
most significant feature is the law's retroactivity:
. after January 1, 2008, general acute care hospital
buildings that are determined to pose certain risks
shall only be used for nonacute care hospital pur-
poses" and ". . . no later than January 1, 2030, own-
ers of all acute care inpatient hospitals shall demol-
ish, replace, or change to nonhospital use, all hospital
buildings that are not in substantial compliance, or
seismically retrofit them so that they are in compli-
ance with the [Office's] standards."


State of California, State Government Code, Sections
8878.50-8878.107, EarthquakeSafety andPublic
Buildings BondAct of 1990 (Proposition122), is
available from the California Seismic Safety Com-
mission, 1900 K Street, Suite 100, Sacramento, Cali-
fornia 95814, (916) 322-4917. Added to California's
statutes directly by its voters, this $250 million bond
issue's purposes were to: "fund retrofitting, recon-
struction, repair, replacement, or relocation of state-
owned buildings or facilities which have earthquake
or other safety deficiencies" and "provide financial
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assistance to local governments for earthquake safety
improvements in structures housing those agencies
critical to the delivery of essential government func-
tions in the event of emergencies or disasters." The
statute also funds related research and specifies how
priorities, eligibility, fund distribution, and account-
ability will be maintained.


School District of Clayton, Missouri Bond Issue Pro-
posals, available from the District's Community Re-
lations Department, 75 Maryland Ave., St. Louis,
Missouri 63105, (314) 726-5210. Of potential use to
jurisdictions interested in seismic rehabilitation, but
in lower seismic zones, this $18,365,000 bond issue
"built in" earthquake resistance improvements to
schools as part of a broader agenda. The agenda en-
compassed the need to accommodate increasing en-
rollment, to comply with the Americans with Disabil-
ities Act (ADA), to preserve and properly maintain
existing schools, to provide student access to modern
computer technology, and "the obligation to protect
lives of students in the event of an earthquake by
strengthening portions of existing schools which do
not conform to current building codes."


City and County of San Francisco, Department of
City Planning, EarthquakeHazardReduction in
UnreinforcedMasonry Buildings: ProgramAlterna-
tives, Final Environmental Impact Report 89.11 2E,
available from the City Planning Department, 1660
Mission St., San Francisco, California 94103, (415)
558-6287. This extremely valuable assessment of the
community impacts of a proposed ordinance to re-
quire at least partial seismic rehabilitation of URM
buildings contains a wealth of information on the
issues discussed generally in this publication. One
section, "Existing Financing Sources for the Retrofit
of San Francisco's Unreinforced Masonry Buildings,"
was very helpful.


City of Oakland, California, Office of Public Works,
PreliminaryList ofFinancialResources to Consider
in Developing aLoca URM Seism ic Safety Pro-
gram, available from the Office of Public Works,
One City Hall Plaza, Oakland, California 94612,
(510) 238-3 961. Similar tothe section of San Fran-
cisco's EIR, this list of potential funding alternatives
and sources was prepared for the city by the staff of
the California Seismic Safety Commission. It con-
tains many of the same references as San Francisco's
but also has additional information and some discus-


sion of the purposes and advantages and disadvan-
tages of various financing mechanisms.


Federal Emergency Management Agency, A Benefit-
Cost Modelfor the Seismic RehabilitationofBuild-
ings. Volume 1, A User's Manualand Vblume 2,
SupportingDocumentation (FEMA 227 and 228), is
available from the Publication Distribution Facility,
500 C St. S.W., Washington, D.C. 2,0472, (800) 480-
2520. Increasing use is being made of methods to
evaluate the benefits and costs of investing public
funds, in this case for the seismic rehabilitation of
private buildings. Later publications (FEMA 255
and 256) expand the use benefit-cost methods to fed-
erally owned buildings. These volumes provide
background information and procedures and software
for calculating the benefits and costs of seismic reha-
bilitation. The second volume in each set provides
additional supporting data and technical papers.


FurtherReferences


In addition to the key items in the preceding anno-
tated bibliography, there exists a myriad, of other
valuable materials used in preparing this publication.
These included the following:


Association of Bay Area Governments (ABAG).
1979. Attorney/s Guide to EarthquakeLiability. Oak-
land, California: ABAG.
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the States of California,Alaska, Utah and Washing-
ton. Oakland, California: ABAG


Association of Bay Area Governments. Seismic Safe-
ty Commission. 1992. The Right to Know: Disclo-
sure ofSeismic Hazardsin Buildings, SSC 92-03.
Sacramento, California: SSC.


Association of Bay Area Governments. 1994. Incre-
mentalSeismic Retrofit Opportunities. Silver
Spring, Maryland: Building Technology, Inc.
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THE FOUR STEPS


Step 1: Define the Problem


Step JA: Preliminary Analysis


The measures outlined below are recommended as a
starting point. Tle initial assumptions, estimates.
and information collected may be informal, but as the
endeavor proceeds to subsequent steps, the informa-
tion should be improved.


Determine the probabilityof damagingearthquakes
anddetermine whether it is significantenough to
justifyfurther action.


Request aformalstatement on seismic riskfrom the
US.. GeologicalSurvey (USGS), a state geological
agency, a universityprofessorofseismology, or a
consultingseismologist or riskanalyst.


Locate a map that depicts the location offaults and
the intensity of groundshaking associatedwith an
earthquake. The USGS, a stategeologicalsurvey,
FEMA, andother organizationshave these maps or
can help locate them.


Establishcriteria,types of buildings considered to be
unacceptablyvulnerable, andsurvey the building
stock. Useful assistancemay befound in thefollow-
ing FEMA publications: Rapid Visual Screening of
Buildingsfor PotentialSeismic Hazards: A Hand-
book andSupportingDocumentation (FEMA 154
and 155) andthe NEHEP Handbookof Techniques
for the Seisnuic Rehabilitationof Existing Buildings
(FEM 172). TheApplied Technology Council
(ATC) ofRedwood City, California, also has avail-
able Evaluatingthe Seismic Resistance ofExisting
Buildings (A TC-14J.


* Request a fornal statement on the vulnerability of
the types of buildings in the jurisdiction from a
qualified structural engineer or organization, uni-
versity professor, state agency, or consulting
structural engineer.


e Secure photographs or slides showing the ef-
fects of earthquakes characterized by probable
ground motions on buildings like those under
consideration. USGS, FEMA. the Earthquake
Engineering Research Institute (EERI), and
earthquake professionals can provide these.


• Collect data on the building stock and identify
the types (structural systems, number of
floors, date of construction), numbers, and
locations of buildings considered vulnerable.
Initially this information may be a general
description based on informed judgment.


r Collect property tax assessment data identify-
ing building characteristics, square footage,
values, and owner names and addresses.


* Collect occupancy and use information for
each building.


* Identify buildings in which hazardous materi-
als are used or stored.


Anticipate uncertainty in expert knowledge -aswell as
disagreementsamong experts, but work to eliminate
the appearanceofsignificantdisagreementamong
crediblescientists andengineers by seeking consen-
sus on the most signficantpoints.


Encouragescientists andengineers to debate differ-
ences among themselves, ignoreminor differences,
andpubliclyaironly those disagreements that bear
significantlyon thepolicy decisions to be made.
Policy-makers with generalist backgrounds should
not be expected to resolve technical disagreements,
but they can be expected to delay action when seem-
ingly equally qualified scientists and engineers dis-
agree among themselves.


Arising early in Step IA is the question of the types
of buildings considered to be earthquake-vulnerable.
Following is a comrpehensive list of suspect building
types based on earthquake experience and research:
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* Unreinforced masonry bearing wall buildings
* Tilt-up concrete wall buildings
* Reinforced masonry wall buildings
* Nonductile concrete moment resisting frame


buildings
* Wood frame buildings with soft stories and


inadequate foundation connections
* Moment resisting steel frame buildings
* Buildings in areas of expected ground failure
* Earthquake-vulnerable essential buildings


The following profile of typical building uses should
be viewed in conjunction with the above list:


* Schools
* Churches
* Hospitals
* Government offices
* Essential services (fire, police, emergency operations,


communications, and coordination centers)
* Nonessential services (planning, park and recreation)
* Parking structures
* Residential
* Office/commercial
* Retail
* Manufacturing
* Warehouse
* Industrial
* Public assembly
* Theaters
* Arenas
* Mixed uses


The following outlines various impacts, positive as
well as negative, of seismic rehabilitation:


* Lives saved and injuries prevented
* Businesses and homes saved from future damage
* Business and residential disruption prevented
* Increased owner debt and higher loan service pay-


ments avoided
* Changed property values and tax levies
* Increased rents
* Some buildings demolished or vacated
* Historic buildings protected
* Other code upgrades triggered (disabled access, energy


conservation, asbestos removal, fire sprinkler installa-
tion)


* Changed property and other insurance premiums
* Altered availability of loans and insurance


For the affected buildings andneighborhoods, col-
lect data on or at leastestimate: the numbers, ages,


income levels, ethnicity, and language capabilitiesof
residents; the numbers andtypes ofbusinesses and
associatedemployees; the ownershippatterns (resi-
dent or absent, multiple propertyandlarge building
owners, government agencies, nonprofit organiza-
tions, condominium associations);the property val-
ues, loan to equity ratios, mortgage default rates,
and rentalrates, and the applicableoccupancy lev-
els and vacancyrates.


Evaluate economic data on: the range ofcosts to
rehabilitatetypical buildings (for variousper-
formance levels) basedon structure type, localseis-
mic hazard, andsize; the time requiredto rehabili-
tate individualbuilding types as well as the whole
targetset; the potentialindirectcosts due to the dis-
turbance anddisplacementcaused by the rehabilita-
tion work (lost rent, lost businesses, lost tenants, cost
of relocatingand inconvenience, and lost sales and
property tax revenues); and thefuturefinancialben-
efits of reduceddamage.


Many private consulting firms have computer pro-
grams and the expertise needed to estimate potential
earthquake losses for individual buildings, a portfolio
of buildings at different locations, or all buildings
within a geographical area. In addition, the National
Institute for Building Sciences (NIBS) has released,
nonproprietary software ("HAZUS") developed for
FEMA that anyone with a desktop computer can use
to estimate earthquake losses for their geographic
areas.


While data on nationwide earthquake hazards and
building stock information from the 1990 census and
other data bases will provide at least a general per-
spective, local information such as that collected as
part of this approach can be added and will allow for
more accurate planning. Consider using the NIBS
software or hiring a firm to use a proprietary pro-
gram.


Review the results of thispreliminaryanalysis and
decide if the seismic risk to the community, company,
or owner is significantenough to proceedto the
more detailedanalysisdescribed in Step lB.


If the decision is to proceed, preparea rough esti-
mate of the cost anda schedule to adoptand imple-
ment a seismic rehabilitationprogram.
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Step lB. DetailedAnalysis


The information, assumptions, and estimates made in
Step IA should be revisited and additional detail on
those points should be sought as part of Step IB.


Set preliminaryearthquakerisk reductionobjectives:
Which buildings? What priorities? What pace?
What levels of performance? The following summa-
rizes the performance levels (from greater to lesser)
discussed in Chapter 1of the Guidelines and volume:


* Collapse Prevention: means that limiting post-earth-
quake damage state inwhich the building ison the
verge of experiencing partial or total collapse.


* Life Safety: means that post-earthquake damage state
in which significant damage to the structure has oc-
curred, but some margin against either total or partial
collapse remains.


a Immediate Occupancy: means that post-earthquake
damage state in which only limited structural and non-
structural damage has occurred.


a Operational: means that post-earthquake damage state
in which the building issuitable for its normal occu-
pancy and use, albeit possibly in a slightly impaired
mode.


Performance levels should be matched with building
types and functions to determine priorities and pace.
In addition, Figure Al is reproduced here from the
Guidelinesto remind the user of the process for se-
lecting a seismic rehabilitation strategy for a specific
building.


Review existingpolicies, goals, objectives, and re-
quirements in the community to determine how they
may "dovetailt' or conflict with proposedearthquake
riskreductionstrategiesincluding land use, econom-
ic development, housing, historic preservation, aes-
thetic and environmental, planned uses for affected
areas, future conformance with zoning ordinances,
planned changes to infrastructure, compliance with
Americans with Disabilities Act (ADA) and other
code mandates, compliance with storage and use of
hazardous materials regulations, emergency response
roles and capabilities, and any other applicable goals,
objectives and requirements.


ldentify and map hazardareasand affected neigh-
borhoods. Existing maps can be used to identify ar-
eas of potential liquefaction and other ground failure


as well as areas underlain by soft or saturated soils,
including fills over lake and river beds and bay ,de-
posits.


Identy neighborhoods orareaswhere earthquake-
vulnerable buildings arehighly concentrated.


Consult with the local emergency services manager,
fire andpolice chiefs, and directorsofplanning, re-
development, andpublicworks to determine the ca-
pability andplansforpost-earthquakefiresuppres-
sion, search and rescue, control of releasedhazard-
ous materials, damage evaluation, andpublicsafety
to see how rehabilitationcould reducepost-earth-
quake demandsfor theirservices.


As a collateralbenefi, share the informationalready
collected to help these local officials understand
theirresponsibilitiesand likely problems after an
earthquake, use the informationderivedfrom
these consultationsto defineproblems that can
be reduced through seismic rehabilitatiog,and
encouragerevision ofthe emergency response
and recoveryplans using the information col-
lected.


Identify redevelopmentprojectareas (and
fuinding sources) and considerformationofnew
projects,possibly expanding the definition of
"blight" to includepotentially earthquake-vul-
nerable buildings.


Outline administrativeimplications including:
potential demands for program management (re-
sources and skills); need to support and coordi-
nate proponent activity; need for enhanced en-
forcement capability (design review and con-
struction inspection); cost of inventories and en-
gineering, economic, social and environmental
impact data collection and analysis; cost to sup-
port stakeholder participation; cost to implement
alternative programs; length of time needed to
adopt a program and the approximate duration
of the implementation phase; and estimated cost
in lost revenues, additional staff requirements,
and additional capital outlay to the local govern-
ment or company.
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measures
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meat applicable
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measuree
* Re-evaluate building to assure


that rehabilitation measures
remove all deficiencies without
creating new ones
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(Chapters 2,5 through 9, and 11)
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FIGURE Al Rehabilitation process flowchart
(from Chapter 1, NEHRP Guidelinesforthe Seismic Rehabilitationof Buildings.
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1 Review Initial considerations
* Structural characteristics (Chapter 2)
* Site seismic hazards (Chapters 2 &4)
* Occupancy (Not considered In Guidelines. See Section 1.3)
* Historic status (See Section 1.61.3)
* Economic considerations: See Exawple Applications volume (FEMA 276)


for cost Information.
* Societal Issues: See Planning for Seismic Rehabilitation: Societal Issues


(FEMA 275). 1
3A Simplified rehablltation


(Chapters 2,10&I)
*Identify building model type
*Consider deficiencies
*Select full or partial


rehabilitation


1
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The FourSteps in Detail=


Consultlegal counsel on the adoption andimple-
mentation processes, potentialimpacts on property
rights andleases, andthe need to disclose risk infor-
mation.


Estimate totalcosts including: cost of engineering
and rehabilitation, cost of required other work (ADA
compliance, code upgrades), cost of alternative tenm-
porary space and relocation, costs of disruption (esti-
mated), possible effect on leases and possible loss of
tenants, lost rent and sales during the period of dis-
ruption, loss of sales tax revenues, increased debt
service for the owner, and increased rent because of
the cost of rehabilitation and disruption.


Describeeffects that arenot quantifiablesolely as
monetary costs such as loss of housing stock, loss of
historical and architecturally important buildings, and
business failures, closures and relocations.


Describe trade-offvalues (amountand cost [direct
and indirect]) versus benefits (even if vague, ab-
stract, orprobabilistic). The potential bases for jus-
tifying seismic rehabilitation include the following:


* Fewer lives lost
* Fewer persons injured
* Less property damage
* Less demand for emergency response
* Less loss of housing resources
e Less loss of historical resources


FEaster economic and social recovery
* Less financial impact of earthquakes
* Less business downtime
* Increased safety for customers/tenants
* Less change for the neighborhood


Increased building value
* Higher market value for buildings
* Less costly insurance premiums
* More secure equity for loans


Identify existing groups that will be affected by or
interestedin the seismicrehabilitationprogram:


* Homeowners associations
* Chambers of commerce
* Merchants associations
* Building and owners managers associations
* Boards of realtors
* Historical and preservation societies
* Ethnic business associations and groups
* Tenant organizations
* Community service clubs
• Labor unions and employee associations


| Civic, religious, fraternal, and other groups


Identify potentially affected autonomouspolitical
entities includingredevelopmentagencies and spe-
cial districts(fire, police, school, water supply, sani-
tary, gas, electric and recreation).


Identif expert groups with knowledge to add to the
considerations. Some of these groups include:


* Architects
* Civil engineers
• Engineering geologists
* Structural engineers


Attorneys
* Certified public accountants
* Bankers and financial planners
* Insurers and reinsurers
* University faculties
* Realtors and property managers


Identify those groups directly affected by decisions
may not have an effective way to participatein the
decision-makingprocess including low income resi-
dents of affected buildings, homeless persons, minor-
ities and those with language Limitations, elderly and
retired persons, and physically challenged persons.


Determine if new organizationsareneeded to repre-
sentpreviously unorganizedgroups ofaffectedper-
sons, specific concerns, or issues. If so, identify pos-
sible leaders and members to facilitate the formation
or representation of the group(s).


Icdentify potentialproponent andopponentleaders,
includingtheirrespectivepositions.


Identjfy ne vs media andmeet with reporters-and
editors to briefthem on the concernsand the adop-
tion process, provide backgroundinformation, and
commit to a relationshipbasedon open communica-
tion. Media outlets include general circulation daily
and weekly papers, ethnic papers, business and legal
papers, radio news, television news, and community
focused magazines.


Learn how to communicate matters ofseismic risk,
impacts, conflicting values, and uwcertainty to an
audiencethat may not understandthe language of
science andengineeringandmay very well have dif
fering values on riskacceptance andthe cost of risk
reduction.
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Accept the idea thatpeople andgroups view risk dif-
ferently and have different values when balancing
earthquakerisk with other values.


Realize that a mathematicaldescriptionofriskdoes
not convey a complete message to most people. In
addition to describing the probability or chance of an
earthquake of a certain magnitude within a year, 30
years or a 100 years, describe what may happen in
terms of the damage and the consequences of that
damage to a building or the community.


Communicatefacts, avoid the temptation to hide im-
pacts or expressjudgment ofothers' values, and
avoidsurprisingotherparticipantswith information
that implies a "hidden agenda."


Deal immediately with concerns raised(even
rumors) andsolicitexpert assistanceto address is-
sues andconcerns directly.


Provide information on earthquakerisk andbuilding
vulnerabilityfromtrustworthy sources (leaders, offi-
cials, expert agencies, professional associations, uni-
versity faculties).


Provide references where interestedpartiesmay ob-
tainmore information.


Reconsider loss estimation studies done in Step 1A
using new data or, if not done, considerperforming
these analyses at thispoint.


Decide whether the seismic risk to the community,
company, or owner is significantand whether or not
toproceed to Step 2.


Step 2: Develop and Revine Alternatives


Assuming the earthquake hazard and community vul-
nerability combine to create a seismic risk justifying
seismic rehabilitation of certain buildings, Step 2 will
result in the definition ofpractical alternatives. Sim-
ply stated, no standard formula or approach will work
everywhere. While information already collected
may suffice, it often is essential to collect more de-
tailed data (e.g., a property-by-property inventory or
consultant analyses of specific issues).


More precise data on the community building stock
and its general earthquake-resistance characteristics
are almost always needed because many Step 2 dis-


cussions of alternative approaches revolve around the
performance levels desired for various types of build-
ings (and therefore the costs) and the number of
buildings potentially involved.


Develop a strategy andaprocess that will address
concernsand involve affected organizationsin dis-
cussions ofalternatives, within the limits posed by
availableresources and in a reasonableperiodof
time.


Meet with building owners and hearconcerns, be
open to new or unexpected alternatives, andrespect
differentperceptions.


Provide information to interestedindividualsand
groups on the objectives ofpossible rehabilitation
programs, the seismic hazards, buildingvulnerabil-
ity, and the consequences of earthquakedamage if
nothingis done.


Solicit involvement, comments andsuggestionsfrom
interestedindividuals andgroups, respondto com-
ments andsuggestions, anduse informal as well as
formal meetings.


Considerformationofan advisory committee and
evaluatepotentialchairs. For the chair, look for a
person known for openness and objectivity who is
experienced at running meetings, willing to find
common ground and build consensus rather than
highlight differences and polarize, free from conflict
of interest, able to devote the considerable time and
energy required, and willing to recommend, support
and defend tough decisions and recommendations --
often in public forums.


Regularly meet with andbriefcouncil members, cor-
porate decision-makers, or clients on the develop-
ment ofalternatives.


Providephotos oftypical andrelevant damage and
provide documentation ofpossible damage to the
community or company.


Show proofofthe seismic hazard.


Describe the possible consequences oflikely earth-
quake damage, both direct (damage to buildings and
injuries) and indirect (disruption, loss oftax reve-
nues, loss ofhousing andhistoricalresources).
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Explain the scope and cost ofalternative ap-
proaches.


Proposean implementationprogramsuch as one of
the following model programs or a hybrid that com-
bines elements ofother models: attrition process,
voluntary program, informal/encouragement pro-
gram, and mandatory program.


Decide which ofthe buildingtypes and uses de-
scribedabove to include.


Decide which neighborhoodor geographicareasto
include.


Determine if existingplans to upgradefacilities or
redevelop an areacan be amendedto incorporate
seismic rehabilitationofbuildings.


Decide on a processto enforce the regulations in-
chuding scopes anddeadlinesfor reports, applica-
tions, andwork andconsiderpenaltiesfor noncom-
pliance includingthe possibilityof condemnation
anddemolition.


Reconsider the desiredseismic rehabilitationperfor-
mance levels discussed above accordingto uses and
building types selected in the Step A. Decide if it is
stillfeasibleto meet those levels in light of the costs,
andrevisit the performance levels to determine if
they are too low to provide the benefits desiredor
possibly unnecessarilyhigh.


Perform benefit-cost analyses. Because ofthe diffi-
culty in quantiyingthe costs andbenefits ofseismic
rehabilitationprograms, the low probabilityofdam-
agingearthquakes-andthe unpredictability and in-
frequency but high-consequence ofthese ev.ents, the
benefit-cost ratiowill often appearwifavorable at
first. However, it may not be so when the value of
life is taken into account. Nonetheless, the benefit-
cost analysis is a good tool to compare alternatives
and provides a place to start wvhen considering possi-
bilities to improve the ratio. To this end, consider
the following incentives to make seismic rehabilita-
tion less costly and less disruptive to those affected:


0 Use preservation tax incentives for historic buildings
a Waive permnit and inspection fees
* Waive planning requirements (off-street parking, den-


sity restrictions, variance request procedures


* Provide guidance and no-cost inspection services for
"'do-it-yourself' homeowners


* Allow property tax adjustments and other tax incen-
tives


* Offer loans backed by government bonds
Form a "Redevelopment Area" and "build-in" seismic
rehabilitation


* Use "conservation corps" personnel for some of the
work (especially for elderly and low-income residents)


* Increase availability of special purpose construction
loans


* Encourage bank/lending institutions to provide incen-
tives


* Secure insurance premium reductions


Solicit comments and advice from the affected par-
ties, their organizations, and the involved profes-
sional organizations.


Considera variety ofmanagement solutions that
vary with the types of buildings covered by thepro-
gram (performnance objectives, length of time for im-
plementation. triggers, level of building department
involvement, incentives).


Decide how long ownersshould be protectedfrom
any new retroactiverequirements.


Identify actions to mitigatenon-financial impacts of
the programn.


Determine if andhow tenantrelocationcosts may be
fJunded.


Outline special considerationsfor historicalbuild-
ings.


Determinecriteriaandprocessesfor time extensions.


Revisit the benefits ofavoidingfuturelosses, the
costs ofdoing nothing, and the costs of the rehabili-
tationprogramselected.


Assess thepoliticalfeasibili'yof various options and
ask two key questions: Is there enough information
and sufficient support topushfor action?Is an in-
terim decision or aphaseddecision-makingprocess
appropriate?


Recognize likely pressureto delay action if an earth-
quake is notperceived as imminent, but recognize
pressureto act quickly after an earthquake rwhen
repairsandpossibilitiesfor rehabilitationare sud-
denly salientto decision-makers.
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Review the strategiesavailable (attrition, voluntary,
informal/encouragement, or mandatory) andformu-
late a recommendation.


Step 3: Adopt an Approach and Implemen-
tation Strategy


Once a recommendation to rehabilitate earthquake-
vulnerable buildings has been forwarded to the final
decision-maker(s), for public agency programs an
even more public process begins. A seismic rehabili
tation advocate must understand that the decision-
maker(s) are expected to request both pro and con
information and balance the many needs and capabil.
ities of the community, corporation, or owner. Step:
uses the results from previous steps to provide the
expected information.


Explain the seismic risk andsupport it with expert
testimony.


Determine ifseismic rehabilitationcan be incorpo-
ratedinto othercommunity programsto improve or
redevelop specific areasorfacilities.


Explain the benefits, costs, and unquantifiableef-
fects.


Explain the views ofthose affected.


Explain the reasonsfor the recommendedprogram
in comparison to otherpossible alternatives.


Anticipate andprepareanswersfor thefollowing
questions: How much will it cost (our city, our com-
pany) to comply with the proposedprogram?How
much time do we/I have to make this decision? What
is the liabilityassociatedwith going ahead, or doing
nothing? Is there a real earthquakehazardaffecting
this area?Are standardsfor seismic rehabilitation
available?How can we/Ijustify imposing this mea-
sure (to constituents, a board, a boss, or a client)?
What will happen (to the community, business, build-
ing or client) if nothing is done? What are neighbor-
ingjurisdictions(or competitors) doing?


Recommend andparticipateinformalhearings.


Modify the recommendedprogramto meet any con-
cerns andto addressnew informationraisedduring
hearingsor theformal decision-makingprocess.


Step 4: Secure Resources and Implement


Seismic rehabilitation programs do not run without
resources and problems. Their execution requires that
resources be committed, processes established, mate-
rials prepared, monitoring and evaluations carried
out, and adjustments made. Owners of earthquake-
vulnerable buildings are seldom well financed, often
have difficulty. securing new loans, and usually are
not experienced in hiring engineers or managing
complex construction projects, especially ones that
affect other community interests. Step 4 recom-
mends anticipating these conditions.


Obtainfunding, qualifiedstaff office space, equip-
ment, and, if necessary, consultantsupport.


Prepareanddisseminate materialsorientedtoward
all affected parties.


Establishaprocessfor monitoringrehabilitation
programprogress, identifyingproblems, andreport-
ing results.


Maintaincontact with the organizationsand individ-
uals involved with developing the alternativesand
adoptingthe program. Holdmeetings with affected
groups tofacilitate open communications.


Maintain quality controlto ensure thatprojects are
properlydesignedand executed


In order to protectthe credibilityofthe program,
maintain vigilancefor over-chargingor otherfraud-
ulent business practices or incompetent work by en-
gineers, architects, and contractors.


Work with and supply information to buildingown-
ers to assist them in the wise selection of engineers,
architects, andcontractors.


Ensure thatprojects meet requirementsto mitigate
community impacts.


Be sure that those responsiblefor offering andman-
agingincentives are responsive to owner needs.


Amend technicalprovisions ofthe program when-
ever the engineering-orientedGuidelines documents
are amended.


.Bepreparedto move quickly if unacceptableor un-
anticipatedside effects occur to avoidcreating apo-
litical backlash causedby the normal inability to see
absolutely every problem aheadof time.
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Encourageprofessional organizations,local col-
leges, and others to offer trainingforarchitects, en-
gineers, plan checkers, inspectors, andconstruction
professionalsonfollowing and implementing the
Guidelines andtheirproperexecution.


Expect theprogramto be dynamic andin need of
furtherrefinements as a result ofexperience gained
during implementation.


Recommendprogramrefinements to -decision-makers
when needed


CONCERNS UNIQUE TO USERS


Depending upon the user (Jurisdiction with building
code enforcement authority, private or corporate
owner, consultant) and the intended application of
the Guidelines, differing perspectives and problems
must be taken into account.


Local Government Building Official Tasks


Design, recommend, advocate, and'then implement a
seismic rehabilitation program for certain types of
building within the jurisdiction. Serve as responsible
staff person on the many aspects of the program:
seismic risk, engineering, administrative, and possi-
bly even socioeconomic and policy.


Learn what other communities are doing and cooper-
ate to share resources.


Although usually licensed by the state, assess the
earthquake engineering capability of local design
professionals and contractors to carry out the actual
seismic rehabilitation of buildings.


Assess the capability of the building department staff
and determine appropriate training needed and its
cost.


Self-Motivated Owner Tasks


Recommend to management alternatives for address-
ing seismic risk.


Locate and engage knowledgeable professionals:
geologists and geotechnical engineers, structural en-
gineers, and mechanical/electrical/process engineers.


Consider prior rehabilitation experience and experi-
ence using the Guidelines.


Consider how to evaluate both single buildings and
groups of potentially vulnerable buildings.


Determine the relative importance of various build-
ings to the company.


Consider building(s) occupancy and functions.


Consider corporate image and reputation with cus-
tomers and suppliers.


Ensure post-disaster business resumption plans are
updated.


Consider post-earthquake access to suppliers, cus-
tomers, and employees.


Determine geographic distribution of the hazard and
the probability of seismic events -y region. Quantify
the expected seismic loads and determine resulting
building vulnerabilities (expected performance under
specified loads).


Determine the planning horizon.


Conduct a rapid assessment of buildings.


Determine performance objectives for the company,
lines of business and specific facilities.


Do a comparative risk evaluation of facilities consid-
ering hazard, vulnerability, and importance.


Determine the seismic rehabilitation requirements, if
any, ofthe jurisdictions responsible for building safe-
ty.


Determine availability of external financial incen-
tives.


Determine penalties, if any, for not performing reha-
bilitation.


Determine if local building or planning regulations
will require compliance with other health and safety,
access, hazardous material, energy conservation, or
historical requirements for each of the buildings
found to be vulnerable.


Determine the cost of permits, steps involved, and
time requirements to rehabilitate each vulnerable
building.
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Consider how to benefit from community, customer,
and client good will earned by rehabilitating build-
ings, and determine how to capitalize on these bene-
fits.


Determine if uses and functions at risk are critical, or
if redundant facilities provide the necessary back-up
at locations outside of the same hazard area.


Determine alternative strategies for meeting desired
performance objectives. Have the design consultants
do conceptual designs for the following: short-term,
temporary measures such as shoring collapse-hazard
building elements; nonstructural and falling hazard
abatement measures to remove the most vulnerable
life-threatening elements; and permanent rehabilita-
tion measures consistent with performance objectives


Identify and meet with persons responsible for the
following: operations and business resumption, space
management, risk management (including insurance
and hazardous materials), emergency response and
employee safety, legal counsel, finance, public rela-
tions, and government relations.


Survey vacancy rates in nearby buildings to deter-
mine the cost and feasibility of temporarily relocating
functions during rehabilitation.


Determine knowledge and level of commitment of
the upper management and Board of Directors.


Determine responsibility of corporate officers, fidu-
ciary responsibility for the corporation, and personal
liability.


Determine the status and flexibility of capital
replacement schedules and facility obsolescence.


Review short- and long-term use plans for each
building.


Consider competing needs for funds including pres-
sure for short-term profits versus long-term protec-
tion of assets, including equipment, buildings, inven-
tory.


Describe the consequences of damage including:
business interruption; vulnerability to temporary and
permanent loss of market share; reputation for reli-
ability; loss of employees to undamaged competitors;
injury to employees; political ramifications, es-
pecially if a major local employer or multiple resi-
dential or commercial property owner; liability for


injuries; off-site consequences of release of hazard-
ous materials; and cost of repairs.


Secure lease or purchase options on alternative space
before announcing a need for relocating functions
from vulnerable buildings.


Meet with employees and tenants to explain the risk
and the steps being taken to address it.


Meet with community groups and local government
officials as appropriate.


Evaluate the company's in-house emergency response
capability and local government's capability to re-
spond to company problems.


Do a benefit-cost analysis and include a qualitative
description of the intangible matters relevant to the
decision.


Consulting Design Professional Tasks


Provide professional services to a client seeking to
reduce and manage the seismic risk to his or her fa-
cilities.


Determine the owner's concerns and objectives and
which facilities are involved.


Ask how will priorities be established (risk, oc-
cupancy, function, vulnerability, or other factors).


Determine desired performance objectives (which
very well may change after risk information and the
cost of rehabilitation alternatives are known).


Determine whether risk management measures, (e.g.,
emergency response and business resumption plans),
can be considered as alternatives.


Be certain that the owner understands the possible
nonengineering issues, (e.g., relocation, business in-
terruption, costs).


Determine who is responsible for each point under
"Self-Motivated Owner" section above.


Secure the engineering and risk management know-
how if it does not exist.


Outline any required internal training.


Hire subcontractor specialists.
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Determine how knowledge of risk will affect the lia- Determine how designing to the client's performance


bility of the firm and client. objectives using the Guidelineswill affect your lia-
bility.
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BSSC SOCIETAL ISSUES PROJECT PARTICIPANTS


PROJECT OVERSIGHT COMMITTEE


Chairman
Eugene Zeller, Director of Planning and Building, Department of Planning and Building, Long Beach, Califor-


nia


ASCE Members
Paul Seaburg, Office of the Associate Dean, College of Engineering and Technology, Omaha, Nebraska
Ashvin Shah, Director of Engineering, American Society of Civil Engineers, Washington, D.C.


AT-C Members
Thomas G. Atkinson, Atkinson, Johnson and Spurrier, San Diego, California
Christopher Rojahn, Executive Director, Applied Technology Council, Redwood City, California


BSSC Members
Gerald H. Jones, Consultant, Kansas City, Missouri
James R. Smith, Executive Director, Building Seismic Safety Council, Washington, D.C.


BSSC PROJECT COMMITTEE


Chairman
Warner Howe, Consulting Structural Engineer, Germantown, Tennessee


Members
Gerald H. Jones, Kansas City, Missouri
Harry W. Martin, American Iron and Steel Institute, Auburn, California
Allan R. Porush, Structural Engineer, Dames and Moore, Los Angeles, California
F. Robert Preece, Preece/Goudie and Associates, San Francisco, California
William W. Stewart, FAIA, StewartwSchaberglArchitects, Clayton, Missouri


Societal Issues. Consultant
Robert A. Olson, President, Robert Olson Associates Inc., Sacramento, California


SEISMIC REHABILITATION ADVISORY PANEL


Chairman
Gerald H. Jones, Kansas City, Missouri


Members
David E. Allen, Structures Division, Institute of Research in Construction, National Research Council of
Canada, Ottawa, Ontario, Canada
John Battles. Southern Building Code Congress, International, Birmingham, Alabama
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David C. Breiholz, Chairman, Existing Buildings Committee, Structural Engineers Association of California,
Lomita, California
Michael Caldwell, American Institute of Timber Construction, Englewood, Colorado
Terry Dooley, Morley Construction Company, Santa Monica, California
Steven J. Eder, EQE Engineering Consultants, San Francisco, California
S. K. Ghosh, Mt. Prospect, Illinois
Barry J. Goodno, Professor, School of Civil Engineering, Georgia Institute of Technology, Atlanta
Charles C. Gutberlet, US Army Corps of Engineers, Washington, D.C.
Harry W. Martin, American Iron and Steel Institute, Auburn, California
Margaret Pepin-Donat, National Park Service Retired, Edmonds, Washington
William Petak, Professor, Institute of Safety and Systems Management, University of Southern California, Los
Angeles, California
Howard Simpson, Simpson, Gumpertz & Heger, Arlington, Massachusetts
James E. Thomas, Duke Power Company, Charlotte, North Carolina
L. Thomas Tobin, Tobin & Associates, Mill Valley, California


EERI Committee Advisory Committee on Social and Policy Issues


Mary Comerio, University of California, Berkeley
Cynthia Hoover, City of Seattle, Washington
George Mader, Spangle Associates
Robert Olshansky, University of Illinois
Douglas Smits, City of Charleston, South Carolina
Susan Tubbesing, Earthquake Engineering Research Institute
Barbara Zeidman, City of Los Angeles, California
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I 11!|1 THE COUNCIL: ITS-- SPUROSE AND ACTIVITIES
Of the National Institute of Building Sciences


The Building Seismic Safety Council (BSSC) was established in 1979 under the auspices of the National Insti-


tute of Building Sciences as an entirely new type of instrument for dealing with the complex regulatory,
technical, social, and economic issues involved in developing and promulgating building earthquake risk


mitigation regulatory provisions that are national in scope. By bringing together in the BSSC all of the needed


expertise and all relevant public and private interests, it was believed that issues related to the seismic safety of


the built environment could be resolved and jurisdictional problems overcome through authoritative guidance
and assistance backed by a broad consensus.


The BSSC is an independent, voluntary membership body representing a wide variety of building community
interests (see pages 15-16 for a current membership list). Its fundamental purpose is to enhance public safety
by providing a national forum that fosters improved seismic safety provisions for use by the building com-


munity in the planning, design, construction, regulation, and utilization of buildings. To fulfill its purpose, the


BSSC:


u Promotes the development of seismic safety provisions suitable for use throughout the United States;


• Recommends, encourages, and promotes the adoption of appropriate seismic safety provisions in vo-
luntary standards and model codes;


* Assesses progress in the implementation of such provisions by federal, state, and local regulatory and


construction agencies;


3 Identifies opportunities for improving seismic safety regulations and practices and encourages public and


private organizations to effect such improvements;


X Promotes the development of training and educational courses and materials for use by design profes-


sionals, builders, building regulatory officials, elected officials, industry representatives, other members
ofthe building community, and the public;


* Advises government bodies on their programs of research, development, and implementation; and


* Periodically reviews and evaluates research findings, practices, and experience and makes recommen-
dations for incorporation into seismic design practices.


The BSSC's area of interest encompasses all building types, structures, and related facilities and includes ex-


plicit consideration and assessment of the social, technical, administrative, political, legal, and economic impli-


cations of its deliberations and recommendations. The BSSC believes that the achievement of its purpose is a


concern shared by all in the public and private sectors; therefore, its activities are structured to provide all inter-


ested entities (i.e., government bodies at all levels, voluntary organizations, business, industry, the design


profession, the construction industry, the research community, and the general public) with the opportunity to


participate. The BSSC also believes that the regional and local differences in the nature and magnitude of


potentially hazardous earthquake events require a flexible approach to seismic safety that allows for consider-


ation of the relative risk, resources, and capabilities of each community.


The BSSC is committed to continued technical improvement of seismic design provisions, assessment of ad-


vances in engineering knowledge and design experience, and evaluation of earthquake impacts. It recognizes
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that appropriate earthquake hazard risk reduction measures and initiatives should be adopted by existing
organizations and institutions and incorporated, whenever possible, into their legislation, regulations, practices,
rules, codes, relief procedures, and loan requirements so that these measures and initiatives become an integral
part of established activities, not additional burdens. Thus, the BSSC itself assumes no standards-making or
-promulgating role; rather, it advocates that code- and standards-formnulation organizations consider the
BSSC's recommendations for inclusion in their documents and standards.


IMPROVING THE SEISMIC SAFETY OF NEW BUILDINGS


The BSSC program directed toward improving the seismic safety of new buildings has been conducted with
funding from the Federal Emergency Management Agency (FEMA). It is structured to create and maintain
authoritative, technically sound, up-to-date resource documents that can be used by the voluntary standards and
model code organizations, the building community, the research community, and the public as the foundation
for improved seismic safety design provisions.


The BSSC program began with initiatives taken by the National Science Foundation (NSF). Under an agree-
ment with the National Institute of Standards and Technology (NIST; formerly the National Bureau of Stan-
dards), Tentative Provisionsfor the Development ofSeismic Regulationsfor Buildings(referred to here as the
Tentative Provisions)was prepared by the Applied Technology Council (ATC). The ATC document was
described as the product of a "cooperative effort with the design professions, building code interests, and the
research community" intended to "...present, in one comprehensive document, the current state of knowledge
in the fields of engineering seismology and engineering practice as it pertains to seismic design and construc-
tion of buildings." The document, however, included many innovations, and the ATC explained that a careful
assessment was needed.


Following the issuance of the Tentative Provisions in 1978, NIST released a technical note calling for . . . sys-
tematic analysis of the logic and internal consistency of [the Tentative Provisions]"and developed a plan for
assessing and implementing seismic design provisions for buildings. This plan called for a thorough review of
the Tentative Provisionsby all interested organizations; the conduct of trial designs to establish the technical
validity of the new provisions and to assess their economic impact; the establishment of a mechanism to en-
courage consideration and adoption of the new provisions by organizations promulgating national standards
and model codes; and educational, technical, and administrative assistance to facilitate implementation and
enforcement.


During this same period, other significant events occurred. In October 1977, Congress passed the Earthquake
HazardsReduction Act of 1977 (P.L. 95-124) and, in June 1978, the National Earthquake Hazards Reduction
Program (NEHRP) was created. Further, FEMA was established as an independent agency to coordinate all
emergency management functions at the federal level. Thus, the future disposition of the Tentative Provisions
and the 1978 NIST plan shifted to FEMA. The emergence of FEMA as the agency responsible for implemen-
tation of P.L. 95-124 (as amended) and the NEHRP also required the creation of a mechanism for obtaining
broad public and private consensus on both recommended improved building design and construction regula-
tory provisions and the means to be used in their promulgation. Following a series of meetings between repre-
sentatives of the original participants in the NSF-sponsored project on seismic design provisions, FEMA, the
American Society of Civil Engineers and the National Institute of Building Sciences (NIBS), the concept ofthe
Building Seismic Safety Council was born. As the concept began to take form, progressively wider public and
private participation was sought, culminating in a broadly representative organizing meeting in the spring of
1979, at which time a charter and organizational rules and procedures were thoroughly debated and agreed
upon.


The BSSC provided the mechanism or forum needed to encourage consideration and adoption of the new
provisions by the relevant organizations. A joint BSSC-NIST committee was formed to conduct the needed
review of the Tentative Provisions,which resulted in 198 recommendations for changes. Another joint BSSC-
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NIST committee developed both the criteria by which the needed trial designs could be evaluated and the
specific trial design program plan. Subsequently, a BSSC-NIST Trial Design Overview Committee was cre-
ated to revise the trial design plan to accommodate a multiphased effort and to refine the Tentative Provisions,
to the extent practicable, to reflect the recommendations generated during the earlier review.


Trial Designs


Initially, the BSSC trial design effort was to be conducted in two phases and was to include trial designs for
100 new buildings in 11 major cities, but financial limitations required that the program be scaled down. Ul-
timately, 17 design firms were retained to prepare trial designs for 46 new buildings in 4 cities with medium to
high seismic risk (10 in Los Angeles, 4 in Seattle, 6 in Memphis, 6 in Phoenix) and in 5 cities with medium to
low seismic risk (3 in Charleston, South Carolina, 4 in Chicago, 3 in Ft. Worth, 7 in New York, and 3 in
St. Louis). Alternative designs for six of these buildings also were included.


The firms participating in the trial design program were: ABAM Engineers, Inc.; Alfred Benesch and Com-
pany; Allen and Hoshall; Bruce C. Olsen; Datum/Moore Partnership; Ellers, Oakley, Chester, and Rike, Inc.;
Enwright Associates. Inc.; Johnson and Nielsen Associates; Klein and Hoffman, Inc.; Magadini-Alagia Associ-
ates; Read Jones Christoffersen, Inc.; Robertson, Fowler, and Associates; S. B. Barnes and Associates; Skilling
Ward Rogers Barkshire, Inc.; Theiss Engineers, Inc.; Weidlinger Associates; and Wheeler and Gray.


For each of the 52 designs, a set of general specifications was developed, but the responsible design engineer-
ing firms were given latitude to ensure that building design parameters were compatible with local construction
practice. The designers were not permitted, however, to change the basic structural type even if an alternative
structural type would have cost less than the specified type under the early version of the Provisions, and this
constraint may have prevented some designers from selecting the most economical system.


Each building was designed twice - once according to the amended Tentative Provisionsand again according
to the prevailing local code for the particular location of the design. In this context, basic structural designs
(complete enough to assess the cost of the structural portion of the building), partial structural designs (special
studies to test specific parameters, provisions, or objectives), partial nonstructural designs (complete enough to
assess the cost of the nonstructural portion of the building), and design/construction cost estimates were devel-
oped.


This phase of the BSSC program concluded with publication of a draft version of the recommended provisions,
the NEHRP Recommended Provisionsforthe Development ofSeismic Regulationsfor New Buildings, an over-
view of the Provisionsrefinement and trial design efforts, and the design firms' reports.


The 19.85 Edition of the NEHAP Recommended Provisions


The draft version represented an interim set of provisions pending their balloting by the BSSC member organi-
zations. The first ballot, conducted in accordance with the BSSC Charter, was organized on a chapter-by-
chapter basis. As required by BSSC procedures, the ballot provided for four responses: "yes," "yes with re-
servations," "no," and "abstain." All "yes with reservations" and "no" votes were to be accompanied by an
explanation of the reasons for the vote and the "no" votes were to be accompanied by specific suggestions for
change if those changes would change the negative vote to an affirmative.


All comments and explanations received with "yes with reservations" and "no" votes were compiled, and pro-
posals for dealing with them were developed for consideration by the Technical Overview Committee and,
subsequently, the BSSC Board of Direction. The draft provisions then were revised to reflect the changes
deemed appropriate by the BSSC Board and the revision was submitted to the BSSC membership for balloting
again.


As a result of this second ballot, virtually the entire provisions document received consensus approval, and a


special BSSC Council meeting was held in November 1985 to resolve as many of the remaining issues -as
possible. The 1985 Edition -ofthe N.EHRP Recommended Provisionsthen was transmitted to FEMA for
publication in December 1985.
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During the next three years, a number of documents were published to support and complement the 1985
NEHRP Recommended Provisions. They included a guide to application of the Provisions in earthquake-resis-
tant building design, a nontechnical explanation of the Provisionsfor the lay reader, and a handbook for inter-
ested members of the building community and others explaining the societal implications of utilizing improved
seismic safety provisions and a companion volume of selected readings.


The 1988 Edition


The need for continuing revision of the Provisions had been anticipated since the onset of the BSSC program
and the effort to update the 1985 Edition for reissuance in 1988 began in January 1986. During the update
effort, nine BSSC Technical Committees (TCs) studied issues concerning seismic risk maps, structural design,
foundations, concrete, masonry, steel, wood, architectural and mechanical and electrical systems, and regula-
tory use. The Technical Committees worked under the general direction of a Technical Management Commit-
tee (TMC), which was composed of a representative of each TC as well as additional members identified by
the BSSC Board to provide balance.


The TCs and TMC worked throughout 1987 to develop specific proposals for changes needed in the 1985
Provisions. In December 1987, the Board reviewed these proposals and decided upon a set of 53 for submittal
to the BSSC membership for ballot. Approximately half of the proposals reflected new issues while the other
half reflected efforts to deal with unresolved 1985 edition issues.


The balloting was conducted on a proposal-by-proposal basis in February-April 1988. Fifty of the proposals
on the ballot passed and three failed. All comments and "yes with reservation" and "no" votes received as a
result of the ballot were compiled for review by the TMC. Many of the comments could be addressed by
making minor editorial adjustments and these were approved by the BSSC Board. Other comments were
found to be unpersuasive or in need of further study during the next update cycle (to prepare the 1991 Provi-
sions). A number of comments persuaded the TMC and Board that a substantial alteration of some balloted
proposals was necessary, and it was decided to submit these matters (11 in all) to the BSSC membership for
reballot during June-July 1988. Nine of the eleven reballot proposals passed and two failed.


On the basis of the ballot and reballot results, the 1988 Provisionswas prepared and transmitted to FEMA for
publication in August 1988. A report describing the changes made in the 1985 edition and issues in need of
attention in the next update cycle then was prepared. Efforts to update the complementary reports published to
support the 1985 edition also were initiated. Ultimately, the following publications were updated to reflect the
1988 Edition and reissued by FEMA: the Guide to Application ofthe Provisions, the handbook discussing
societal implications (which was extensively revised and retitled Seismic Considerationsfor Communities at
Risk), and several Seismic Considerationshandbooks (which are described below).


The 1991 Edition


During the effort to produce the 1991 Provisions,a Provisions Update Committee (PUC) and 11 Technical
Subcommittees addressed seismic hazard maps, structural design criteria and analysis, foundations, cast-in-
place and precast concrete structures, masonry structures, steel structures, wood structures, mechanical-elec-
trical systems and building equipment and architectural elements, quality assurance, interface with codes and
standards, and composite structures. Their work resulted in 58 substantive and 45 editorial proposals for
change to the 1988 Provisions.


The PUC approved more than 90 percent of the proposals and, in January 1991, the BSSC Board accepted the
PUC-approved proposals for balloting by the BSSC member organizations in April-May 1991.


Following the balloting, the PUC considered the comments received with "yes with reservations" and "no"
votes and prepared 21 reballot proposals for consideration by the BSSC member organizations. The rebal-
loting was completed in August 1991 with the approval by the BSSC member organizations of 19 of the rebal-
lot proposals.


88







On the basis of the ballot and reballot results, the 1991 Provisionswas prepared and transmitted to FEMA for


publication in September 1991. Reports describing the chances made in the 1988 Edition and issues in need


of attention in the next update cycle then were prepared.


In August 1992, in response to a request from FEMA, the BSSC initiated an effort to continue its structured


information dissemination and instruction/training effort aimed at stimulating widespread use of the NEHRP


Recommended Provisions. The primary objectives of the effort were to bring several of the publications


complementing the Provisions into conformance with the 1991 Edition in a manner reflecting other related


developments (e.g., the fact that all three model codes now include requirements based on the Provisions)and


to bring instructional course materials currently being used in the BSSC seminar series (described below) into


conformance with the 1991 Provisions.


The 1994 Edition


The effort to structure the 1994 PUC and its technical subcommittees was initiated in late 1991. By early


1992, 12 Technical Subcommittees (TSs) were established to address seismic hazard mapping, loads and


analysis criteria, foundations and geotechnical considerations, cast-in-place and precast concrete structures,


masonry structures, steel structures, wood structures. mechanical-electrical systems and building equipment


and architectural elements, quality assurance, interface with codes and standards, and composite steel and con-


crete structures, and base isolation/energy dissipation.


The TSs worked throughout 1992 and 1993 and, at a December 1994 meeting, the PUC voted to forward 52


proposals to the BSSC Board with its recommendation that they be submitted to the BSSGC member organiza-


tions for balloting. Three proposals not approved by the PUC also were forwarded to the Board because 20


percent of the PUC members present at the meeting voted to do so. Subsequently, .an additional proposal to


address needed terminology changes also was developed and forwarded to the Board.


The Board subsequently accepted the PUC-approved proposals; it also accepted one of the proposals submitted


under the `'20 percent" rule but revised the proposal to be balloted as four separate items. The BSSC member


organization balloting of the resulting 57 proposals occurred in March-May 1994, with 42 of the 54 voting


member organizations submitting their ballots. Fifty-three of the proposals passed, and the ballot results and


comments were reviewed by the PUC in July 1994. Twenty substantive changes that would require reballoting


were identified. Of the four proposals that failed the ballot, three were withdrawn by the TS chairmen and one


was substantially modified and also was accepted for reballoting. The BSSC Board of Direction accepted the


PUC recommendations except in one case where it deemed comments to be persuasive and made an additional


substantive change to be reballoted by the BSSC member organizations.


The second ballot package composed of 22 changes was considered by the BSSC member organizations in


September-October 1994. The PUC then assessed the second ballot results and made its recommendations to


the BSSC Board in November. One needed revision identified later was considered by the PUC Executive


Committee in December. The final copy of the 1994 Edition of the Provisions including a summary of the


differences between the 1991 and 1994 Editions was delivered to FEMA in March 1995.


1997 Update Effort


In September 1994, NIBS entered into a contract with FEMA for initiation of the 39-month BSSC 1997 Provi-


sions update effort. Late in 1994, the BSSC member organization representatives and alternate representatives


and the BSSC Board of Direction were asked to identify individuals to serve on the 1997 PUC and its TSs.


The 1997 PUC was constituted early in 1995, and 12 PUC Technical Subcommittees were established to ad-


-dress design criteria and analysis, foundations and geotechnical considerations, cast-in-place/precast concrete


structures, masonry structures, steel structures, wood structures, mechanical-electrical systems and building


equipment and architectural elements, quality assurance, interface with codes and standards, composite steel


and concrete structures, energy dissipation and base isolation, and nonbuilding structures.
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As part of this effort, the BSSC has developed a revised seismic design procedure for use by engineers and ar-
chitects for inclusion in the 1997 NEHRP Recommended Provisions. Unlike the design procedure based on
U.S. Geological Survey (USGS) peak acceleration and peak velocity-related acceleration ground motion maps
developed in the 1970s and used in earlier editions of the Provisions,the new design procedure is based on
recently revised USGS spectral response maps. The proposed design procedure involves new design maps
based on the USGS spectral response maps and a process specified within the body of the Provisions. This
task has been conducted with the cooperation of the USGS (under a Memorandum of Understanding signed by
the BSSC and USGS) and under the guidance of a five-member Management Committee (MC). A Seismic
Design Procedure Group (SDPG) has been responsible for developing the design procedure.


More than 200 individuals have participated in the 1997 update effort, and more than 165 substantive propos-
als for change have been developed. A series of editorial/organizational changes also have been made. All
draft TS, SDPG, and PUC proposals for change were finalized in late February 1997. In early March, the PUC
Chairman presented to the BSSC Board of Direction the PUC's recommendations concerning proposals for
change to be submitted to the BSSC member organizations for balloting, and the Board accepted these recom-
mendations.


The first round of balloting concluded in early June 1997. Of the 158 items on the official ballot, only 8 did
not pass; however, many comments were submitted with "no" and "yes with reservations" votes. These com-
ments were compiled for distribution to the PUC, which met in mid-July to review the comments, receive TS
responses to the comments and recommendations for change, and formulate its recommendations concerning
what items should be submitted to the BSSC member organizations for a second ballot. The PUC delibera-
tions resulted in the decision to recommend to the BSSC Board that 28 items be included in the second ballot.
The PUC Chairman subsequently presented the PUC's recommendations to the Board, which accepted those
recommendations.


The second round of balloting was completed on October 27. All but one proposal passed; however, a number
of comments on virtually all the proposals were submitted with the ballots and were immediately compiled for
consideration by the PUC. The PUC Executive Committee met in December to formulate its recommendations
to the Board, and the Board subsequently accepted those recommendations.


The PUC also has identified issues remaining for consideration in the next update cycle and has identified
technical issues in need of study. The camera-ready version of the 1997 NEHRP Recommended Provisions,
including an appendix describing the differences between the 1994 and 1997 edition, was transmitted to
FEMA in February 1998. The contract for the 1997 update effort has been extended by FEMA to June 30,
1998, to permit development of a CD-ROM for presentation of the design map data.


Code Resource Development Effort


In mid-1996, FEMA asked the BSSC to initiate an effort to generate a code resource document based on the
1997 Edition of the Provisionsfor use by the International Code Council in adopting seismic provisions for the
first edition of the InternationalBuilding Code to be published in 2000.


The orientation meeting of the Code Resource Development Committee (CRDC) appointed to conduct this
effort was held in Denver on October 17. At this meeting, the group was briefed on the status of the Provi-
sions update effort and formulated a tentative plan and schedule for its efforts.


The group next met in January 1997 to review a preliminary code language/format version of the 1997 Provi-
sions and to develop additional needed input. As a result of this meeting, several task groups were established
to focus on specific topics and to provide revisions to the preliminary draft. A new draft incorporating these
comments then was developed for further refinement by the CRDC. A copy also was delivered to the members
of the IBC Structural Subcommittee so that they would begin to have a feeling for where and how the seismic
provisions would fit into their code requirements.
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The CRDC met again in February to review the second draft of the code language/format version of the 1997


Provisions. This meeting was held just preceding a PUC meeting and changes made by the PUC subsequently


were incorporated into the CRDC draft. NIBS and CRDC Chairman Gerald Jones presented this composite


draft to the IBC Structural Subcommittee on March 1, 1997.


In July, the CRDC met to develop comments on the IBC working draft to be submitted to the ICC in prepara-


tion for an August public comment forum. The comments generally reflect actions taken by the PUC in re-


sponse to comments submitted with the first ballot on the changes proposed for the 1997 NEHRP Recom-


mendedProvisionsas well as CRDC recommendations concerning changes made in the original CRDC sub-


mittal by the IBC Structural Subcommittee. CRDC representatives then attended the August forum to support


the CRDC recommendations.


The CRDC next met in mid-December to prepare comments on the first published version of the IBC. The


proposed "code changes' developed by the committee were submitted to the IBC on January 5, 1998. Subse-


quent CRDC efforts are expected to focus on supporting the CRDC-developed provisions throughout the code


adoption process.


The 2000 Edition


In September 1997, NIBS entered into a contract with FEMA for initiation of the 48-month BSSC effort to


update the 1997 NEHRP Recommended Provisionsfor Seismic Regudationsfor New Buildings and Other


Structures for re-issuance in 2000 and prepare code changes based on the 2000, Provisionsfor submittal to the


IWC. The BSSC member organization representatives and alternate representatives and the BSSC Board of


Direction were asked to identify candidates to participate; the individuals serving on the 1997 update commit-


tees were contacted to determine if they are interested in participating in the new effort; and a press release on


the 2000 update effort was issued. In addition, the BSSC Board asked 1997 PUC Chair William Holmes of


Rutherford and Chekene, San Francisco, if he would be willing to chair the 2000 PUC and he accepted.


In lieu of the Seismic Design Procedure Group (SDPG) used in the 1997 update, the BSSC will re-establish


Technical Subcommittee 1, Seismic Design Mapping, used in earlier updates of the Provisions. This subcom-


mittee will be composed of an equal number of representatives from the earth science community, including


representatives from the USGS, and the engineering community. A sufficient number of members of the


SDPG will be included to ensure a smooth transition.


An additional 11 subcommittees will address seismic design and analysis, foundations and geotechnical con-


siderations, cast-in-place and precast concrete structures, masonry structures, steel structures, wood structures,


mechanical-electrical systems and building equipment and architectural elements, quality assurance, composite


steel and concrete structures, base isolation and energy dissipation, and nonbuilding structures and one ad hoc


task group to develop appropriate anchorage requirements for concrete/masonry/wood elements. Unlike earlier


updates, it is not anticipated that a technical subcommittee will be appointed to serve as the interface with


codes and standards; rather, the PUC will appoint a task group to serve as the liaison with the the model code


and standards organizations and three model code representatives will serve on the PUC.


The BSSC, through the PUC and its TS's, will identify major technical issues to be addressed duringthe 2000


update of the NlEHRP RecommInnended Provisions,assess the basis for change to the 1997 Edition, resolve


technical issues, and develop proposals for change. The results of recent relevant research and lessons learned


from earthquakes occurring prior to and during the duration of the project will be given consideration at all


stages of this process. Particular attention will be focused on-those technical problems identified but unre-


solved during the preparation of the 1997 Edition. Attention also will be given to the improvement -ofcriteria


to eventually allow for design based on desired building performance levels reflecting the approach taken in


the NEHRP Guidelinesforthe Seismic RehabilitationofBuildings.


The PUC also will coordinate its efforts with those individuals working with the ICC to develop the IBC.


Changes recommended by those individuals will be submitted to the PUC for consideration and changes


developed by the PUC will be formatted for consideration in the IBC development process.
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As part of the update process, the BSSC also will develop a simplified design procedure in order to improve
use of the Provisions in areas of low and moderate seismic hazard. This process will be performed by a sepa-
rate task group reporting directly to TS2, Seismic Design and Analysis.


As in previous update efforts, two rounds of balloting by the BSSC member organizations are planned, and
delivery of the final consensus-approved 2000 Provisions is expected to occur in December 2000. A report
identifying the major differences between the 1997 and the 2000 editions of the Provisionsand a letter report
describing unresolved issues and major technical topics in need of further study also will be prepared.


Following completion of the 2000 Provisions, the BSSC will establish a procedure whereby the PUC will
prepare code language versions of changes of the Provisionsfor submittal as proposed code changes for the
2003 Edition of the IBC. These code changes will be developed for PUC consideration and approval by a
Code Liaison Group with the assistance of a consultant experienced in the code change process. In addition,
the BSSC will designate three members of the PUC who, along with the consultant, will formally submit the
code changes prior to the IBC deadline.


Information Dissemination/Technology Transfer


The BSSC continues in its efforts to stimulate widespread use of the Provisions. In addition to the issuance of
a variety of publications that complement the Provisions,over the past seven years the BSSC has developed
materials for use in and promoted the conduct of a series of seminars on application of the Provisionsamong
relevant professional associations. To date, more than 90 of these seminars have been conducted with a wide
variety of cosponsors and more than 70,000 reports have been distributed.


Other information dissemination efforts have involved the participation of BSSC representatives in a wide
variety of meetings and conferences, BSSC participation in development of curriculum for a FEMA Emer-
gency Management Institute course on the Provisionsfor structural engineers and other design professionals,
issuance of press releases, development of in-depth articles for the publications of relevant groups, work with
Building Officials and Code Administrators International (BOCA) that resulted in use of the Provisionsin the
BOCA NationalBuilding Code and the Southern Building Code Congress International's StandardBuilding
Code, and cooperation with the American Society of Civil Engineers (ASCE) that resulted in use of the Provi-
sions in the 1993 and 1995 Editions of Standard ASCE 7. In addition, many requests for specific types of
information and other forms of technical support are received and responded to monthly.


During 1996, as part of the efforts of ajoint committee of the BSSC, Central U.S. Earthquake Consortium,
Southern Building Code Congress International and Insurance Institute for Property Loss Reduction to develop
mechanisms for the seismic training of building code officials, the BSSC contributed its expertise in the
development of a manual for use in such training efforts.


Information dissemination efforts during 1997 have been somewhat curtailed so that resources can be devoted
to introduction of the 1997 Provisionsand related efforts. In this regard, NIBS has requested and received an
extension of its existing information dissemination contract with FEMA through September 1998 to permit,
among other things, the development of a revised version of a NontechnicalExplanationofthe NEHRP Rec-
ommended Provisionsthat reflects the 1997 Edition and the structuring of an updated plan to provide informa-
tive materials concerning the Provisionsand the update process.
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IMPROVING THE SEISMIC SAFETY OF EXISTING BUILDINGS


Guidefines/Cornmentzry Development Project


In August 199 1, NIBS entered into a cooperative agreement with FEMA for a comprehensive 6-year program


leading to the development of a set of nationally applicable guidelines for te seismic rehabilitation of existing
buildings. Under this agreement, the BSSC serves as program manager with the American Society of Civil
Engineers (ASCE) and the Applied Technology Council (ATC) working as subcontractors. Initially, FEMA
provided funding for a program definition activity designed to generate the detailed work plan for the overall
program. The work plan was completed in April 1992 and in September FEMA contracted with NIBS for the
remainder of the effort.


The major objectives of the project were to develop a set of technically sound, nationally applicable guidelines
(with commentary) for the seismic rehabilitation of buildings to serve as a primary resource on the seismic
rehabilitation of buildings for the use of design professionals, model code and standards organizations, state


and local building regulatory personnel, and educators; to develop building community consensus regarding


the guidelines; and to develop the basis of a plan for stimulating widespread acceptance and application of the
guidelines.


The project work was structured to ensure that the technical guidelines writing effort benefits from: consider-


.ation of the results of completed and ongoing technical efforts and research activities as well as societal issues,


public policy concerns, and the recommendations presented in *an earlier FEMA-funded report on issues identi-
fication and resolution; cost data on application of rehabilitation procedures; the reactions of potential users;
and consensus review by a broad spectrum of building community interests.


While overall management remained the responsibility of the BSSC, responsibility for conduct of the specific


project tasks were shared by the BSSC with ASCE (which organized user workshops and conducted literature
review and other research activities) and ATC (which was responsible for drafting the Guidelines, its Commen-


tary, and a volume of example applications as well as conducting a study to assess the validity of several


concepts being proposed for use in the Guidelines). Specific BSSC tasks were conducted under the guidance
of a BSSC Project Committee. To ensure project continuity and direction, a Project Oversight Committee
(POC) was responsible to the BSSC Board for accomplishment of the project objectives and the conduct of
project tasks. Further, a Seismic Rehabilitation Advisory Panel was established to review project products and
to advise the POC and, if appropriate, the BSSC Board, on the approach being taken, problems arising or


anticipated, and progress being made. In addition, three workshops were held over the course of the project to


provide the Guidelines/Commentarywriters with input from potential users of the documents.


The BSSC Board of Direction accepted the 100-percent-complete draft of the Guidelinesand Commentawy for


consensus balloting in mid-August 1996. The first round of balloting occurred in October-December with a
ballot symposium for the voting representatives held in November 1996.


The Guidelines and Commentary were approved by the BSSC membership; however, a significant number of
comments were received. The ATC Senior Technical Committee reviewed these comments in detail and
commissioned members of the technical teams that developed the Guidelinesto develop detailed responses and


to formulate any needed proposals for change reflecting the comments. This effort resulted in 48 proposals for


change to be submitted to the BSSC member organizations for a second round of balloting.


Following acceptance of the second ballot materials by the BSSC Board, the voting occurred in June-July
1997. Again the results were compiled for review by ATC. Meeting in September 1997, the Project Oversight


Committee received recommendations from ATC regarding comment resolution; it was concluded that none of
the changes proposed in response to ballot comments were sufficiently substantive to warrant reballoting.
Subsequently, the POC conclusion was presented to the BSSC Board, which agreed and approved finalization


ofthe Guidelines and Commentary for submittal to FEMA for publication. The camera-ready versions -ofthe
documents then were prepared and transmitted to FEMA on September 30, 1997.
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During the course of the project, BSSC Project Committee recommendations resulted in the following addi-
tions to the NIBS/BSSC contract with FEMA for the project: the BSSC ballot symposium for voting represen-
tatives mentioned above; the case studies program described below; and an effort to develop the curriculum for
and conduct a series of two-day educational seminars to introduce and provide training in use of the Guidelines
to practicing structural and architectural engineers, seismic engineering educators and students, building offi-
cials and technical staff, interested contractors, hazard mitigation officers, and others.


Case Studies Project


The case studies project is an extension of the multiyear project leading to publication of the NEHRP Guide-
linesfor the Seismic RehabilitationofBuildings and its Commentary in late 1997. The project is expected to
contribute to the credibility of the Guidelines by providing potential users with representative real-world appli-
cation data and to provide FEMA with the information needed to determine whether and when to update the
Guidelines.


Although the Guidelines documents reflect expert experience, current research, and innovative theories, the
case studies project is expected to answer a number of critical questions: Can the Guidelines and its Commen-
tary be understood and applied by practicing design professionals of varying levels of experience? Do the
Guidelinesresult in rational designs generated in a reasonable and logical way? What are the costs involved in
seismically rehabilitating various types of buildings to the optional levels of performance both above and
below the Guidelines"'basic safety objective"? Are the requirements to achieve the "basic safety objective"
equivalent to, less stringent than, or more stringent than current practice for new construction?


Specifically, the objectives of the project are to: (a) test the usability of the NEHRP Guidelinesfor the Seismic
RehabilitationofBuildings in authentic applications in order to determine the extent to which practicing design
engineers and architects find the Guidelinesdocuments, including the structural analysis procedures and accep-
tance criteria, to be presented in understandable language and in a clear, logical fashion that permits valid
engineering determinations to be made, and evaluate the ease of transition from current engineering practices
to the new concepts presented in the Guidelines;(b) assess the technical adequacy of the-Guidelines design and
analysis procedures to determine if application of the procedures results (in the judgment of the designer) in
rational designs of building components for corrective rehabilitation measures and whether the designs that
result adequately meet the selected performance levels when compared to current practice and in light of the
knowledge and experience of the designer; (c) assess whether the Guidelinesacceptance criteria are properly
calibrated to result in component designs that provide permissible values of such key factors as drift, compo-
nent strength demand, and inelastic deformation at selected performance levels; (d) develop data on the costs
of rehabilitation design and construction to meet the Guidelines"'basic safety objective" as well as the higher
performance levels included and assess whether the anticipated higher costs of advanced engineering analysis
result in worthwhile savings compared to the cost of constructing more conservative design solutions arrived at
by a less systematic engineering effort; and (e) compare the acceptance criteria of the Guidelineswith the
prevailing seismic design requirements for new buildings in the building location to determine whether re-
quirements for achieving the Guidelines"'basic safety objective" are equivalent to or more or less stringent
than those expected of new buildings.


It is planned that seismic rehabilitation designs will be developed for over 40 buildings selected insofar as
practicable from an inventory of buildings already determined to be seismically deficient under the implemen-
tation program of Executive Order 12941 and considered "typical of existing structures located throughout the
nation." Where federal buildings from this inventory do not represent the full spectrum of buildings which
need to be studied, case study candidates will be sought from among privately owned buildings or those owned
by other levels of government. Qualified structural engineering or architectural/engineering (A/E) firms will
be engaged to produce detailed designs for seismic rehabilitation of the lateral-load-resisting systems, founda-
tions, and critical nonstructural elements of the selected buildings, and to make specified comparisons with
current practices and costs. Each design contractor's products and experiences using the Guidelines will be
assessed in order to generate credible data that will establish the technical validity of the Guidelines, define
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their economic impact, and identify any needed changes in the Guidelines or highlight areas in need of re-


search and investigation before a Guidelinesupdate is planned. Many parameters and possible combinations
thereof will be considered in addition to basic building types and seismic deficiencies.


The case studies will include consideration of numerous design approaches, options, and determinations to
give a balanced representation, within the resources <available, of the following factors: different performance
levels and ranges, both systematic (linear/nonlinear, static/dynamic) and simplified analysis methods as pre-
sented in the Guidelines, alternate designs and cost comparisons for the same building provided by more than
one design firm, different structural systems, varying seismicity (high, medium, and low), short and stiff versus
tall and flexible building types, rehabilitation Guidelines compared to current new construction practices,
geographic dispersion of cases among seismic risk areas, presence of auxiliary energy dispersion systems or
base isolation, and historical preservation status of building.


The project is being guided by the Case Studies Project Committee (CSPC) chaired by Daniel Shapiro, Princi-
pal Engineer, SOH and Associates, Structural Engineers, San Francisco, California. The members are: An-
drew A. Adelman, P.E., General Manager, Deparfnent of Building and Safety, City of Los Angeles, Califor-
nia; John Baals, P.E., Interior Seismic Safety Coordinator, Structural Analysis Group, U.S. Bureau of Recla-
mation, Denver, Colorado; Jacob -Grossman, Principal, Rosenwasser/ Grossman, Consulting Engineers, New
York, New York; Edwin T. Huston, Vice President, Smith & Huston, Inc., Seattle, Washington; Col. Guy E.
Jester, St. Louis, Missouri; Clarkson W. Pinkham, President, S B Barnes Associates, Los Angeles, California;
William W. Stewart, FAIA, Stewart-Schaberg/Architects, Clayton, Missouri; Lowell Shields, Capitol Engi-
neering Consultants, Sacramento, California; Glenn Bell (alternate Andre S. Lamontagne), Simpson, Gumpertz
& Heger Inc., Arlington, Massachusetts; Steven C. Sweeney, U.S. Army Construction and Engineering Re-
search Laboratory, Champaign, Illinois.


At its organization meeting in May 1997, the CSPC reviewed the background and structure of the project,
developed an initial work plan/project schedule, and defined the roles of the various participants. The CSPC
also established three subcommittees to address the development of criteria for building selection, design
professional selection, and contractor requests for proposals. In addition to the architects/engineers who will
be engaged to perform the case studies designs, the project will utilize a paid Project Technical Advisor and a
Design Assessment Panel of professionals knowledgeable about the content and use of the Guidelines.


In July, the CSPC met again to review letters of interest and resumes for the advertised position of the Project
Technical Advisor: initial selection recommendations were developed for action by the BSSC Board and
subsequently resulted in a contract with Andrew T. Merovich of A. T. Merovich and Associates, San Fran-
cisco, California. The subcommittee responsible for development of building selection criteria also presented a
matrix for the selection and matching of.available buildings.


The case studies project was posted in the Commerce Business Daily and in the Official Proposals section of
EngineeringNews Record. These postings resulted in receipt of 149 expressions of interest; of these, 133
appear to be qualified to move into the next stage of the selection process.


The CSPC is scheduled to meet again on December 2 to finalize the list of buildings recommended for study,
approve a draft of the "Request for Qualifications" (RFQ) and contractor selection criteria currently being
developed, and identify individuals to serve on the Design Assessment Panel. FEMA has asked that two of the
case studies be coordinated with its Disaster Resistant Communities effort by incorporating one building in
Seattle. Washington, and one in Oakland, California.


The latest project schedule shows the case study designs being accomplished from May through September
1998 with the final project report to be submitted to FEMA by the end of March 1999.


Earlier Projects, Focusing on Evaluation and Rehabilitation Techniques


An earlier FEMA-funded project was designed to provide consensus-backed approval of publications on


seismic hazard evaluation and strengthening techniques for existing buildings. This effort involved identifying
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and resolving major technical issues in two preliminary documents developed for FEMA by others - a hand-
book for seismic evaluation of existing buildings prepared by the Applied Technology Council (ATC) and a
handbook of techniques for rehabilitating existing buildings to resist seismic forces prepared by URS/John A.
Blume and Associates (URS/Blume); revising the documents for balloting by the BSSC membership; balloting
the documents in accordance with the BSSC Charter; assessing the ballot results; developing proposals to
resolve the issues raised; identifying any unresolvable issues; and preparing copies of the documents that
reflect the results of the balloting and a summary of changes made and unresolved issues. Basically, this
consensus project was directed by the BSSC Board and a 22-member Retrofit of Existing Buildings (REB)
Committee composed of individuals representing the needed disciplines and geographical areas and possessing
special expertise in the seismic rehabilitation of existing buildings. The consensus approved documents (the
NEHRP Handbookfor the Seismic EvaluationofExisting Buildings and the NEHRP Handbook of Techniques
for the Seismic RehabilitationofExistingBuildings) were transmitted to FEMA in mid- 1992.


The BSSC also was involved in an even earlier project with the ATC and the Earthquake Engineering Re-
search Institute to develop an action plan for reducing earthquake hazards to existing buildings. The action
plan that resulted from this effort prompted FEMA to fund a number of projects, including those described
above.


Assessment of the San Francisco Opera House


In October 1994, the NIBS-BSSC initiated an effort to provide FEMA with objective expert advice concerning
the San Francisco War Memorial Opera House. The Opera House, constructed circa 1920 with a steel frame
clad and infilled with masonry, was damaged in the Loma Prieta earthquake and the city of San Francisco
subsequently petitioned FEMA for supplemental funding of approximately $33 million to cover the costs of a
complete seismic upgrade of the building under the StaffordAct, which provides funding for work when local
building code upgrade requirements are met. In this case, the San FranciscoBuilding Code was the local code
in effect. The effort was structured to involve three phases, ifwarranted, and was to be conducted by a three-
member Independent Review Panel of experts knowledgeable and experienced in building codes and building
code administration.


During Phase I, the Review Panel conducted an unbiased, expert review of the applicable code sections perti-
nent to the repair of earthquake damage in order to provide FEMA with a definitive interpretation of such
terms as "how much" change/repair of "what nature" would be sufficient to require complete seismic upgrad-
ing of a building of the same general type and construction as the Opera House. It reviewed all relevant,
immediately available information about the Opera House case provided by FEMA and the city and the rele-
vant portions of the San FranciscoBuilding Code and other similar building codes pertinent to the repair of
earthquake-caused damage to buildings and prepared and delivered to FEMA in February 1995 a preliminary
report of its findings.


At this point, the Panel was informed by FEMA that the city of San Francisco had rescinded its request indicat-
ing that the "proposed determination on eligibility for funding through review and recommendation by an
independent and impartial review body from NIBS" would not be necessary. Later, however, FEMA asked
that NIBS-BSSC complete Phase I so that it would be better prepared should other similar situations arise.
Thus, the Panel continued and delivered a final report to FEMA in July 1995.


IMPROVING THE SEISMIC SAFETY OF NEW AND EXISTING LIFELINES


Given the fact that buildings continue to be useful in a seismic emergency only if the services on which they
depend continue to function, the BSSC developed an action plan for the abatement of seismic hazards to life-
lines to provide FEMA and other government agencies and private sector organizations with a basis for their
long-range planning. The action plan was developed through a consensus process utilizing the special talents
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of individuals-and organizations involved in the planning, design, construction, operation, and regulation of
lifeline facilities and systems.


Five lifeline categories were considered: water and sewer facilities, transportation facilities, communication
facilities, electric power facilities, and gas and liquid fuel lines. A workshop involving more than 65 partici-
pants and the preparation of over 40 issue papers was held. Each lifeline category was addressed by a separate
panel and overview groups focused on political, economic, social, legal, regulatory, and seismic risk issues.
An Action Plan Committee composed of the chairman of each workshop panel and overview group was ap-
pointed to draft the final action plan for review and comment by all workshop participants. The project re-
ports, including the action plan and a definitive six-volume set of workshop proceedings, were transmitted to
FEMA in May 1987.


In recognition of both the complexity and importance of lifelines and their susceptibility to disruption as a
result of earthquakes and other natural hazards (hurricanes, tornadoes, flooding), FEMA subsequently con-
cluded that the lifeline problem could best be approached through a nationally coordinated and structured pro-
gram aimed at abating the risk to lifelines from earthquakes as well as other natural hazards. Thus, in 1988,
FEM4A asked the BSSC's parent institution, the National Institute of Buildings Sciences, to provide expert
recommendations concerning appropriate and effective strategies and approaches to use in implementing such
a program.


The effort, conducted for NIBS by an ad hoc Panel on Lifelines with the assistance of me BSSC, resulted in a
report recommending that the federal government, working through FEMIA, structure a nationally coordinated,
comprehensive program for mitigating the risk to lifelines from seismic and other natural hazards that focuses
on awareness and education, vulnerability assessment, design criteria and standards, regulatory policy, and
continuing guidance. Identified were a number of specific actions to be taken during the next three to six years
to initiate the program.


MULTIHAZARD, ACTIVITIES


Multihazard Assessment Forum


In 1993, FE-MA contracted with NIBS for the BSSC to organize and hold a forum intended to explore how
best to formulate an integrated approach to mitigating the effects of various natural hazards under the National
Earthquake Hazards Reduction Program. More than 50 experts in various disciplines concerning natural
hazards risk abatement participated in the June 1994 forum and articulated the benefits of pursuing an inte-
grated approach to natural hazards risk abatement. A BSSC steering committee then developed a report, An
IntegratedApproachto NaturalHazardsRisk Mitigation, based on the forum presentations and discussion that
urged FEMIA to initiate an effort to create a National Multihazard Mitigation Council structured and charged to
integrate and coordinate public and private efforts to mitigate the risk from natural hazards. This report xvas
delivered to FEMA in early 1995.


Multihazard Council Program Definition and Initiation


In September 1995, the BSSC negotiated with FEMA a modification of an existing contract to provide for
conduct of the first phase of a longer term effort devoted to stimulating the application of technology and
experience data in mitigating the risks to buildings posed by multiple natural hazards and development of
natural hazard risk mitigation measures and provisions that are national in scope for use by those involved in
the planning, design, construction, regulation, and utilization of the built environment. During this first phase,
the BSSC is conducting a program definition and initiation effort expected to culminate in the establishment of
a National Multihazard Mitigation Council (NMMC) to integrate and coordinate public and private efforts to
mitigate the risks associated with natural hazards as recommended in the report cited above.


97







To conduct the project, the BSSC established a 12-member "blue ribbon" Multihazard Project Steering Com-


mittee (MPSC) composed of well-respected leaders in the natural hazards risk mitigation community. The


MPSC, which met in July and December 1996 and February 1997, to developed an organizational structure


for the proposed council, a draft charter, a draft mission statement, and a preliminary outline for a work plan.


Due consideration has been given to the fact that the proposed council will need to maximize the use of re-


sources through mitigation of risks utilizing common measures; promote cost-effective loss reduction, effective


technology transfer, conflict identification, and coordination of performance objectives; improve efficiency in


the development of codes and standards; provide an open forum for articulation of different needs and perspec-


tives; facilitate policy adoption and implementation; fill educational and public awareness needs; and provide a


single credible source for recommendations and directions. In addition, the MPSC is responsible for formulat-


ing and directing implementation of a strategy for effectively stimulating the level of interest and degree of


cooperation among the various constituencies needed to establish the proposed council.


One of the major project milestones was the organization and conduct of a September 8-10 forum to review the


proposed charter, mission statement, and five-year plan. Almost 80 individuals attended. Following back-


ground presentations and status reports on current mitigation-related activities, the forum was devoted primar-


ily to presentation and discussion of the preliminary goals and objectives of the proposed council; the proposed


NMMC Charter, home/organization, and membership; proposed activities to be included in the five-year plan


for the NMMC; and the Steering Committee's candidates for the initial NMMC board. In essence, the forum


participants gave consensus approval to the proposed goals, objectives, charter, and membership of the Council


and accepted NIBS as the most likely candidate to serve as the home organization of the NMMC.


At its November 1997 meeting, the NIBS Board of Directors reviewed the goals/objectives and activities


statements and charter for the NMMC as discussed at the forum. They accepted the charter with some


changes. The new council, to be called the Multihazard Mitigation Council (MMC), will now be a sister


council to the BSSC and other NIBS councils.


EMI Multihazard Building Design Summer Institute


In 1994, NIBS, at the request of FEMA's Emergency Management Institute (EMI), entered into a contract for


BSSC to provide support for the of the EMI Multihazard Building Design Summer Institute (MBDSI) for


university and college professors of engineering and architecture. The 1995 MBDSI, conducted in July 1995,


consisted of four one-week courses structured to encourage widespread use of mitigation techniques in


designing/rehabilitating structures to withstand forces generated by both natural and technological hazards by


providing the attending academics with instructional tools for use in creating/updating building design courses.
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BSSC MEMBER ORGANIZATIONS
AFL-CIO Building and Construction Trades


Department
AISC Marketing, Inc.
American Concrete Institute
American Consulting Engineers Council
American Forest and Paper Association
American Institute of Architects.
American Institute of Steel Construction
American Insurance Services Group, Inc.
American Iron and Steel Institute
American Plywood Association
American Society of Civil Engineers
American Society of Civil Engineers--Kansas City


Chapter
American Society of Heating, Refrigeration, and Air-
Conditioning Engineers
American Society of Mechanical Engineers
American Welding Society
Applied Technology Council
Associated General Contractors of America
Association of Engineering Geologists
Association of Major City Building Officials
Bay Area Structural, Inc.
Brick Institute of America
Building Officials and Code Administrators


International
Building Owners and Managers Association


International
Building Technology, Incorporated'
California Geotechnical Engineers Association
California Division ofthe State Architect Office of


Regulation Services
Canadian National Committee on Earthquake


Engineering
Concrete Masonry Association of California and


Nevada
Concrete Reinforcing Steel Institute
Earthquake Engineering Research Institute
General Reinsurance Corporation
Hawaii State Earthquake Advisory Board
Insulating Concrete Form Association
Institute for Business and Home Safety
Interagency Committee on Seismic Safety in


Construction
International Conference of Building Officials


International Masonry Institute
Masonry Institute of America
Metal Building Manufacturers Association
National Association of Home Builders
National Concrete Masonry Association
National Conference of States on Building Codes


and Standards
National Council of Structural Engineers


Associations
National Elevator Industry, Inc.
National Fire Sprinkler Association
National Institute of Building Sciences
National Ready Mixed Concrete Association
Permanent Commission for Structural Safety of


Buildings
Portland Cement Association
PrecastlPrestressed Concrete Institute
Rack Manufacturers Institute
Seismic Safety Commission (California)
Southern Building Code Congress International
Southern California Gas Company
Steel Deck Institute, Inc.
Steel Joist Institute
Steven Winter Associates, Inc.
Structural Engineers Association of Arizona
Structural Engineers, Association of California
Structural Engineers Association of Central


California
Structural Engineers Association of Colorado
Structural Engineers Association -ofIllinois
Structural Engineers Association of Northern


California
Structural Engineers Association of Oregon
Structural Engineers Association of San Diego
Structural Engineers Association of Southern


California
Structural Engineers Association of Utah
Structural Engineers Association of Washington
The Masonry Society
U. S. Postal Service'
Western States Clay Products Association
Western States Council Structural Engineers


Association
Westinghouse Electric Corporation'
Wire Reinforcement Institute, Inc.


Affiliate (non-voting) members.
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BUILDING SEISMIC SAFETY COUNCIL
PUBLICATIONS


Available free from the Federal Emergency Management Agency at 1-800-480-2520
,(orderby FEMA Publication Number)


For detailed information about the BSSC and its projects, contact:
BSSC, 1090 Vermont Avenue, N.W., Suite 700, Washington, D.C. 20005


Phone 202-289-7800; Fax 202-289-1092; e-mail cheider~nibs.org


NEW BUILDINGS PUBLICATIONS


The NEHRP (National EarthquakeHazardsReduction Program) Recommended ProvisionsforSeismic
RegulationsforNew Buildings, 1997 Edition, 2 volumes and maps (JFEMA Publication 302 and
303)-printed copies expected to be available in early 1998.


The NEHAP (NationalEarthquakeHazardsReduction Program) Recommended ProvisionsforSeismic
RegulationsforNew Buildings, 1994 Edition, 2 volumes and maps (FEMA Publications 222A and 223A).


The NEHRP (NationalEarthquakeHazardsReduction Program)Recommended Provisionsforthe De-
velopment ofSeismic RegulationsforNew,Buildings, 1991 Edition, 2 volumes and maps (FEMA Publica-
tions 222 and 223) - limited to existing supply.


Guide to Application ofthe 1991 Edition of the NEHRPRecommended Provisionsin EarthquakeResis-
tantBuilding Design, Revised Edition, 1995 (FEMA Publication 140)


A NontechnicalExplanation of the NEHRPRecommended Provisions,Revised Edition, 1995 (FEMA
Publication 99)


Seismic ConsiderationsforCommunities at Risk, Revised Edition, 1995 (FEMIA Publication 83)


Seismic Considerations:Apartment Buildings, Revised Edition, 1996 (FEMIA Publication 152)


Seismic Considerations:ElementaryandSecondarySchools, Revised Edition, 1990 (FEMIA Publication
14'9)


Seismic Considerations:Health CareFacilities,Revised Edition, 1l990 (FEMA Publication 150)


Seismic Considerations:Hotels andMotels, Revised Edition, 1990 (FEMA Publication 151)


Seismic Considerations:Office Buildings, Revised Edition, 1996 (FEMA Publication 153)


Societal Implications:Selected Readings, 1985 (FEMA Publications 84)


EXISTING BUILDINGS PUBLICATIONS


NIEHRP Guidelinesfor the Seismic Rehabilitationof Buildings, 1997 (FEMA Publication 273)


NEHRP Guidelinesfor the Seismic Rehabilitationof Buildings: Commentary, 1997 (FEMA Publication
274)


Planning-forSeismic Rehabilitation: SocietalIssues, 1998 (FEMA Publication 275)
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Example Applications of the NEHRP Guidelinesfor the Seismic RehabilitationofBuildings, to be avail-


able in mid-1998 (FEMA Publication 276)


NEHRP Handbook of Techniquesfor the Seismic RehabilitationofExisting Buildings, 1992 (FEMA


Publication 172)


NEHRP Handbookforthe Seismic Evaluationof Existing Buildings, 1992 (FEMA Publication 178)


An Action Planfor Reducing EarthquakeHazardsof ExistingBuildings, 1985 (FEMA Publication 90)


MULTIHAZARD PUBLICATIONS


An IntegratedApproach to NaturalHazardRisk Mitigation, 1995 (FEMA Publication 261/2-95)


LIFELINES PUBLICATIONS


Abatement of Seismic Hazardsto Lifelines: An Action Plan, 1987 (FEMA Publication 142)


Abatement of Seismic Hazardsto Lifelines: Proceedingsof a Workshop on Development ofAn Action


Plan, 6 volumes:


Paperson Water and Sewer Lifelines, 1987 (FEMA Publication 135)


Paperscn TransportationLifelines, 1987 (FEMA Publication 136)


Paperson CommunicationLifelines, 1987 (FEMA Publication 137)


Paperson PowerLifelines, 1987 (FEMA Publication 138)


Paperson Gas andLiquid FuelLifelines, 1987 (FEMA Publication 139)


Paperson Political,Economic, Social, Legal, andRegulatory Issues and General Workshop Presenta-


tions, 1987 (FEMA Publication 143)
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EXECUTIVE  SUMMARY       


Executive Summary 
Recent earthquakes around the world show a pattern of steadily increasing damages and 
losses that are due primarily to two factors: (1) significant growth in earthquake-prone 
urban areas and (2) vulnerability of the older building stock, including buildings constructed 
within the past 20 years.  In the United States, earthquake risk has grown substantially with 
development while the earthquake hazard has remained relatively constant.  Understanding 
the hazard requires studying earthquake characteristics and locales in which they occur 
while understanding the risk requires an assessment of the potential damage to the built 
environment and to the welfare of people — especially in high risk areas. 


Estimating the varying degree of earthquake risk throughout the United States is useful for 
informed decision-making on mitigation policies, priorities, strategies, and funding levels in 
the public and private sectors.  For example, potential losses to new buildings may be reduced 
by applying seismic design codes and using specialized construction techniques.  However, 
decisions to spend money on either of those solutions require evidence of risk.  In the absence 
of a nationally accepted criterion and methodology for comparing seismic risk across regions, 
a consensus on optimal mitigation approaches has been difficult to reach.


While there is a good understanding of high risk areas  such as Los Angeles, there is 
also growing recognition that other regions such as New York City and Boston have a low 
earthquake hazard but are still at high risk of significant damage and loss.  This high risk level 
reflects the dense concentrations of buildings and infrastructure in these areas constructed 
without the benefit of modern seismic design provisions.  In addition, mitigation policies 
and practices may not have been adopted because the earthquake risk was not clearly 
demonstrated and the value of using mitigation measures in reducing that risk may not have 
been understood.


This study highlights the impacts of both high risk and high exposure on losses caused by 
earthquakes.  It is based on loss estimates generated by HAZUS®-MH, a geographic information 
system (GIS)-based earthquake loss estimation tool developed by the Federal Emergency 
Management Agency (FEMA) in cooperation with the National Institute of Building Sciences 
(NIBS). The HAZUS tool provides a method for quantifying future earthquake losses.  It is national 
in scope, uniform in application, and comprehensive in its coverage of the built environment.
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EXECUTIVE  SUMMARY       


This study estimates seismic risk in all regions of the United States by using two interrelated 
risk indicators:


n The Annualized Earthquake Loss (AEL), which is the estimated long-term value 
of earthquake losses to the general building stock in any single year in a specified 
geographic area (e.g., state, county, metropolitan area); and


n The Annualized Earthquake Loss Ratio (AELR), which expresses estimated 
annualized loss as a fraction of the building inventory replacement value.


While building-related losses are a reasonable indicator of relative regional earthquake risk, it 
is important to recognize that these estimates are not absolute determinants of the total risk 
from earthquakes.  This study also presents the earthquake risk in terms of amount of debris 
generated and social losses including casualty estimates, displaced households, and shelter 
requirements.  Seismic risk also depends on other parameters not included herein such as 
damages to lifelines and other critical facilities and indirect economic loss.


The HAZUS-MH analysis indicates that the Annualized Earthquake Loss (AEL) to the national 
building stock is $5.3 billion per year. The majority (77 percent) of average annual loss is 
located on the West Coast (California, Oregon, Washington) with 66 percent ($3.5 billion per 
year) concentrated in the state of California.  The high concentration of loss in California is 
consistent with the state’s high seismic hazard and large structural exposure.  The remaining 
23 percent (1.1 billion per year) of annual loss is distributed throughout the rest of the United 
States (including Alaska and Hawaii) as reflected in Figure 1. 


While the majority of economic loss is concentrated along the West Coast, the distribution 
of relative earthquake risk, as measured by the Annualized Earthquake Loss Ratio (AELR), 
is much broader and reinforces the fact that earthquakes are a national problem.  There are 
relatively high earthquake loss ratios throughout the western and central United States (states 
within the New Madrid Seismic Zone) and in the Charleston, South Carolina area.


Forty-three metropolitan areas, led by the Los Angeles and San Francisco Bay areas, account 
for 82 percent of the total Annualized Earthquake Loss (AEL).  Los Angeles County alone has 
about 25 percent of the total AEL, and the Los Angeles and San Francisco Bay areas together 
account for nearly 40% of the total AEL.  This observation supports the need for strategies 
to reduce the current seismic risk by focusing on rehabilitation or replacement of the existing 
building stock in our most at-risk communities.  Strategies to reduce future losses throughout 
the nation need to be closely integrated with policies and programs that guide urban planning 
and development.
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EXECUTIVE  SUMMARY       


When casualties, debris, and shelter data are aggregated by state, California accounts for 
nearly 50% of estimated debris generated, 60% of displaced households, and 55% of short-
term shelter needs. 


Loss estimates are based on the best science and engineering that was available when the 
study was conducted; thus, future estimates based on new technology will be different from 
those presented herein.  To demonstrate how risk has changed with time, comparisons are 
drawn with FEMA 366, HAZUS®99 Estimated Annualized Earthquake Loss for the United 
States, prepared in 2001.
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Figure E-1.  Comparison of U.S. Regional Seismic Risk by Annualized Earthquake Losses (AEL).
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EXECUTIVE  SUMMARY       


This loss study is an important milestone in a long-term, FEMA-led effort to analyze and 
compare the seismic risk across regions in the United States and contributes to the mission 
of the National Earthquake Loss Reduction Program (NEHRP) – to develop and promote 
knowledge and mitigation practices and policies that reduce fatalities, injuries, and economic 
and other expected losses from earthquakes.  The results of this study are useful in at least 
five ways:


n Improving our understanding of the seismic risk in the nation,


n Providing a baseline for earthquake policy development and the comparison of 
mitigation alternatives,


n Supporting the adoption and enforcement of seismic provisions of building codes,


n Comparing the seismic risk with that of other natural hazards, and


n Supporting pre-disaster planning for earthquake response and recovery.
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1 Introduction
BAcKgROUND


Much of the current perception of earthquakes in the United States has been shaped by 
knowledge of the earthquake hazard, which focuses on the location and type of faulting and 
ground failure, and the distribution of strong ground motion, or shaking. Earthquake hazard 
databases and maps – produced by the U.S. Geological Survey (USGS), state geological 
surveys and other research institutions – provide consistent and useful data.


While hazard maps contribute to understanding earthquakes, there is increasing recognition 
among policy makers, researchers and practitioners of the need to analyze and map the 
earthquake risk in the United States. As urban development continues in earthquake prone 
regions there is growing concern about the exposure of buildings, lifelines (e.g. utilities and 
transportation systems), and people to the potential effects of destructive earthquakes.


Earthquake risk analysis begins with hazard identification, but goes beyond that to investigate 
the potential consequences to people and property, including buildings, lifelines, and the 
environment. Risk analysis is useful for communities, regions, and the nation in making better 
decisions and setting priorities.


The ability to compare risk across states and regions is critical to the management of the 
National Earthquake Hazards Reduction Program (NEHRP). At the state and community 
level, an understanding of seismic risk is important for planning, evaluating costs and 
benefits associated with building codes, and other prevention measures. An understanding 
of earthquake risk is important to risk management for businesses and industries, as well. 
And, understanding the consequences of earthquakes is critical to developing emergency 
operations plans for catastrophes. 


This study uses Hazards U.S. Multi-hazard (HAZUS-MH) Version MR2, a PC-based standardized 
tool that uses a uniform engineering-based approach to  measure damages, casualties and 
economic losses from earthquakes nationwide. HAZUS® MH MR2 was released by FEMA in 2006 
and incorporates updates to the building valuation data and enhanced loss estimation functions. 
Appendix B contains a detailed discussion of HAZUS-MH MR2. 
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Study objectiveS and Scope


The objective of this study is to assess levels of seismic risk in the United States using 
HAZUS-MH and nationwide data. The study updates HAZUS®99 Estimated Annualized 
Earthquake Losses for the United States (FEMA 366/February 2001) and incorporates 
the 2002 updates to the USGS National Seismic Map and Census 2000 data to estimate 
annualized economic losses, and debris, shelter and casualty estimates for all fifty states. 


The analysis computes two inter-related metrics to characterize earthquake risk: Annualized 
Earthquake Loss (AEL) and the Annualized Earthquake Loss Ratio (AELR).


The AEL addresses two key components of seismic risk: the probability of ground motion 
occurring in a given study area and the consequences of the ground motion in terms of 
physical damage and economic loss. It takes into account the regional variations in risk. 
For example, the level of earthquake risk in the New Madrid Seismic Zone is measurably 
different from the risk in the Los Angeles Basin with respect to: a) the probability of 
damaging ground motions, and b) the consequences of the ground motions, which are 
largely a function of building construction type and quality, as well as ground shaking 
and failure during earthquakes. Consequences vary regionally, as well. For example, the 
earthquake hazard is higher in Los Angeles than in Memphis, but the general building stock 
in Los Angeles is more resistant to the effects of earthquakes. 


The AEL annualizes expected losses by averaging them per year, which factors in historic 
patterns of frequent smaller earthquakes with infrequent but larger events to provide a 
balanced presentation of earthquake risk. This enables the comparison of risk between two 
geographic areas, such as Los Angeles and Memphis, or California and South Carolina. The 
AEL values are also presented on a per capita basis, to allow comparison of relative risk 
across regions based on population.


The AELR is the AEL as a fraction of the replacement value of the building inventory and 
is useful for comparing the relative risk of events. For example, $10 million in earthquake 
damages in Evansville, Indiana represents a greater loss than a comparable dollar loss 
in San Francisco, a much larger city. The annualized loss ratio allows gauging of the 
relationship between AEL and building replacement value. This ratio can be used as a 
measure of relative risk between regions and, since it is normalized by replacement value, it 
can be directly compared across metropolitan areas, counties, or states.
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CASUALTIES, DEBRIS AND SHELTER


This study addresses three additional dimensions of earthquake risk: casualties, debris 
and shelter. With FEMA’s emphasis on planning for catastrophic earthquakes, estimates of 
casualties, debris and shelter are useful metrics. 


Casualties estimates are central to medical response planning and for identifying potential 
lifesaving measures. For example, HAZUS-MH enables measuring reduced casualties that 
would result from various combinations of retrofit schemes for the general building stock. 


Estimates of debris on a return period basis are useful for preparing removal and disposal 
plans, particularly in urban areas, and for scaling mission requirements for urban search 
and rescue operations. The ability to compare debris estimates on a regional, state and 
local scale – including estimates by category such as brick, wood, reinforced concrete and 
steel – is valuable for planning and preparing risk reduction strategies. 


Estimating shelter requirements for households and individuals are useful for measuring the 
effects of building codes and other mitigation measures designed to strengthen structures to 
reduce damage to buildings and lessen the need for post-disaster shelter. Recent disasters 
continue to reinforce the critical nature of shelter planning. The ability to compare shelter 
needs for 250-year, 500-year and 1,000-year return periods help in estimating shelter 
capacity and in decision-making for investment in shelter retrofits. 


This report is organized into five chapters. Chapter 2 summarizes the identification of risk 
parameters and describes the procedures used to develop the economic loss estimates. 
The actual loss estimates are presented at the state, regional, county, and metropolitan 
level in Chapter 3 in a series of maps and tables. Chapter 4 discusses how changes in the 
1996 and 2002 versions of the USGS Seismic Hazard Maps, the Census data and building 
inventory affect loss estimates. The report concludes with Chapter 5 and a summary of the 
major findings and recommendations for using results of this work. The Appendices contain 
a glossary of terms as well as more detailed technical information on the methodology and 
data.
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2 Analyzing Earthquake Risk
INTRODUCTION


Earthquake risk analysis requires measuring the likely damage, casualties, and costs of 
earthquakes within a specified geographic area over certain periods of time. A comprehensive 
risk analysis assesses various levels of the hazard, as well as the consequences to structures 
and populations, should an event occur. Appendix A defines terminology related to risk 
analysis.


There are two types of risk analyses - probabilistic and scenario. This study uses a 
probabilistic, or statistical, hazard analysis to measure the potential effects of earthquakes of 
various locations, magnitudes, and frequencies. In contrast to a single, or scenario, earthquake 
of a specific size and location, probabilistic analyses allow for uncertainties and randomness in 
the occurrences of earthquakes.


To estimate average annualized loss, a number of hazard and building structural 
characteristics were input to the HAZUS-MH earthquake model, as described in Table 2-1.


Computing annualized earthquake loss, annualized earthquake loss ratios, and annualized 
casualty, debris and shelter needs was a five step process. In the first step, the USGS 
earthquake hazard data were processed into a format compatible with HAZUS-MH. In the 
second step, the building inventory in HAZUS-MH was used to estimate losses at the census 
tract level for specific return periods. Third, HAZUS-MH computed the AEL. Fourth, the 
annualized loss values were divided by building replacement values to determine the AELRs, 
and in the final step, annualized casualty, debris and shelter estimates were computed. Each 
of the five steps is described in this section, with greater detail supplied in Appendix C.
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Table 2-1.  Hazard and Building Parameters Used in the Study  


Parameters Used in the Study


Geotechnical 
Parameters


NEHRP soil type 'D' (thick alluvium).  


2002 USGS National Seismic Hazard Map ground motion parameters for 
eight return periods between 100 and 2,500 years (100, 250, 500, 750, 1,000, 
1,500, 2,000, and 2,500 years).  


Ground motion parameters located at the census tract centroid.  


Ground-failure effects (liquefaction, landslide) were not included in the 
analyses due to the lack of a nationally applicable database


Building Inventory 
Parameters


Basis for general building inventory exposure: 2000 U.S. Census for residential 
buildings, 2002 Dun & Bradstreet for nonresidential' buildings, and 2005 R.S. 
Means for all building replacement costs.  


Building-related direct economic losses (structural and non-structural 
replacement costs, contents damage, business inventory losses, business 
interruption, and rental income losses), debris, shelter and casualties due to 
ground shaking were computed. All other economic losses were ignored due 
to the lack of a nationally applicable database.


STEP ONE:  
PREPARE PROBABILISTIC HAZARD DATA


The primary source of earthquake hazard data used in this study are probabilistic hazard 
curves developed by the USGS. These were processed for compatibility with HAZUS. 
The curves specify ground motion, such as peak ground acceleration (PGA) and spectral 
acceleration (SA), as a function of the average annual frequency that a level of motion will be 
exceeded in an earthquake. Examples of the USGS probabilistic hazard curves are illustrated 
in Figure 2-1 that show conversely average annual frequency of exceedance as a function of 
PGA for single points in seven major U.S. cities.


The USGS has developed this data for the entire U.S. (see http://earthquake.usgs.gov) as part 
of the National Earthquake Hazards Reduction Program (NEHRP). The curves were developed 
for individual points in a uniform grid that covers all 50 states and Washington, DC. 


A USGS map illustrating PGA for an average return period of 1,000 years is shown in Figure 2-2. 


The USGS hazard curves were converted to a HAZUS-compatible database of probabilistic 
ground shaking values. Probabilistic hazard data for the PGA, spectral acceleration at 0.3 
seconds (SA@0.3), and spectral acceleration at 1.0 second (SA@1.0) were processed for each 



http://earthquake.usgs.gov
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census tract for each of the eight different return periods. Figure 2-3 compares a HAZUS-MH 
seismic hazard (PGA) map for the 1,000-year return period for California to the USGS map for 
the same return period to illustrate that the re-mapping process does not significantly affect 
the estimated losses where there is little exposure at risk. The analysis uses the 2002 USGS 
National Seismic Maps. 


The USGS-computed ground motions apply to rock (B/C soil) and have been used to modify 
the motions so they are applicable to a soil condition that, on average, is typical for populated 
metropolitan areas (D soil).


Figure 2-1. 
Average Annual 
Frequency of Peak 
Ground Acceleration 
for Seven Major Cities  


Figure 2-2. 
USGS 2002 Seismic 
Hazard Map for the 
1,000-year Return 
Period 
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STEP TWO:  
COMPUTE BUILDING DAMAGE AND LOSS


In the second step, HAZUS-MH was used to generate damage and loss estimates for the 
probabilistic ground motions associated with each of eight return periods. The building damage 
estimates were then used as the basis for computing direct economic losses. These include 
building repair costs, contents and business inventories losses, costs of relocation, capital-
related, wage and rental losses. The analyses were completed for the entire HAZUS-MH 
building inventory for each of the approximately 66,000 census tracts in the U.S. These 
building-related losses serve as a reasonable indicator of relative regional risk, as described in 
greater detail in Appendix B.


Damage and economic losses to critical facilities, transportation and utility lifelines were not 
considered in this study. While it is understood that these losses are a component of risk, 
they are not included because the inventory currently available at a national scale are not 
comprehensive enough to yield meaningful estimates.


For the loss estimates, the replacement value of the building inventory was estimated. A map 
illustrating replacement value of buildings (by county) is shown in Figure 2-4. For this study, the 
replacement value is based only on the value of the building components and omits the land 
value and building contents. Building components include piping, mechanical and electrical 
systems, contents, fixtures, furnishings, and equipment.


Figure 2-3  
Comparison of 
HAZUS-MH Seismic 
Hazard Map for PGA 
in % g (left) and a 
USGS 2002 Hazard 
Map (right) for 1,000-
year Return Period 
Ground Motion for a 
Type B/C Soil  
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The building data was combined at various levels to compare replacement value between 
different regions. For example, Figure 2-5 compares the replacement value by state as a 
percentage of total replacement value for the United States. The building exposure data help to 
identify concentrations of replacement value and potential areas of increased risk. 


Figure 2-4  
Replacement Value 
of HAZUS-MH MR2 
Building Inventory by 
County 


Figure 2-5  
Distribution of 
Building Replacement 
Value by State  
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STEP THREE:  
COMPUTE THE AVERAGE ANNUALIZED EARTHQUAKE LOSSES (AEL)


In this step, the AEL was computed by multiplying losses from eight potential ground motions 
by their respective annual frequencies of occurrence, and then summing the values. Several 
assumptions were made for this computation. First, the losses associated with ground motion 
with return periods greater than 2,500 years were assumed to be no worse than the losses 
for a 2,500-year event. Second, the losses for ground motion with less than a 100-year return 
period were assumed to be generally small enough to be negligible, except in California, where 
losses from ground motion with less than a 100-year return period can account for up to an 
additional 15 percent of the overall statewide AEL estimate.


STEP FOUR:  
COMPUTE THE AVERAGE ANNUALIZED EARTHQUAKE LOSS RATIOS (AELR)


The AEL is an objective measure of risk, however, since risk is a function of the hazard, building 
stock, and vulnerability, variation in any of these three parameters affects the overall risk at any 
one site. Understanding how the parameters influence risk is key to developing effective risk 
management strategies. To facilitate that understanding for regional comparisons, the AEL was 
normalized by the building inventory exposure to create a loss-to-value ratio, termed the AELR, 
and expressed in terms of dollars per million dollars of building inventory exposure.


Between two regions with similar AEL, the region with the smaller building inventory typically 
has a higher relative risk, or AELR, than the region with a larger inventory, since annualized 
loss is expressed as a fraction of the building replacement value. For example, while 
Charleston, South Carolina and Memphis, Tennessee have similar AELs (see Table 3.2), the 
former has a higher earthquake loss ratio, since Charleston has less building inventory and 
building replacement value. In other words, while the seismic risk in Charleston and Memphis 
is roughly the same, a comparably sized earthquake would affect a significantly larger 
percentage of the building inventory in Charleston.


STEP FIVE:  
COMPUTE THE ANNUALIZED CASUALTY, DEBRIS, AND SHELTER 
REQUIREMENTS


The HAZUS-MH software provides the capability to directly compute annualized casualty 
estimates.  However, this automated capability does not exist for annualized debris and 
shelter estimates.  To generate these estimates, HAZUS-MH was run to produce debris and 
shelter estimates for all eight return periods.  These results then were used as inputs in a 
separate database utility external to HAZUS-MH to compute the annualized debris and shelter 
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estimates.  The utility used the same algorithm used by HAZUS-MH to compute the annualized 
economic loss and casualty estimates (described in Appendix C).


Casualties are estimated as a function of direct structural or non-structural building damage 
with the non-structural-related casualties derived from structural damage output. The HAZUS 
methodology is based on the correlation between building damage (both structural and 
nonstructural) and the number and severity of casualties. This method does not include 
casualties that might occur during or after earthquakes that are not directly related to 
damaged buildings such as heart attacks, car accidents, mechanical failure from power 
outages, incidents during post-earthquake search and rescue, post-earthquake clean-up and 
construction, electrocution, tsunami, landslides, liquefaction, fault rupture, dam failures, fires or 
hazardous materials releases. Psychological effects of earthquakes are also not modeled.


Debris is estimated using an empirical approach for two types of debris. The first is large 
debris, such as steel members or reinforced concrete elements of buildings, that requires 
special handling to break them into smaller pieces before removal. The second type of debris 
is smaller and more easily moved directly with bulldozers and other machinery and tools, and 
includes bricks, wood, glass, building contents and other materials.


Two types of shelter needs are estimated: the number of displaced households and the 
number of individuals requiring short-term shelter. Both are a function of the loss of habitability 
of residential structures directly from damage or from a loss of water and power. The 
methodology for calculating short-term shelter requirements recognizes that only a portion 
of displaced people will seek public shelter while others will seek shelter even though their 
residence may have no damage or insignificant damage because of reluctance to remain in a 
stricken area.


STUDY LIMITATIONS


The estimates provided by this study are not determinations of total risk since not all aspects 
of earthquakes are addressed. For example, the study only addresses direct economic losses 
to buildings. A comprehensive risk study would include damage to lifelines and other critical 
facilities, and indirect economic losses sustained by communities and regions.


There are also inherent uncertainties in computing losses using estimated building values, 
averaged building characteristics, spatial averaging of ground conditions, soil response 
and ground motion that are located at the centroids of census tracts, variables such as the 
magnitude and frequency of future events, and variations in the attenuation of strong ground 
motion. These variables must be considered when comparing the results of other loss studies 
based on HAZUS or other methodologies.
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3 Results of the Study
In this chapter, the Annualized Earthquake Loss and the Annualized Earthquake Loss 
Ratios are presented at five levels of geographic resolution: nation, state, county, region, 
and metropolitan area.


NATION


The analysis yielded an estimate of the national AEL of $5.3 billion per year. As previously 
stated, this does not include losses to lifeline infrastructure or indirect (long-term) economic 
losses, and is therefore, a minimum estimate of the potential losses. Moreover, the estimate 
represents a long-term average and actual losses in any single year may be much larger or 
smaller. 


STATES AND COUNTIES


While the AEL measures the annualized earthquake losses in any single year, the AELR 
addresses seismic risk in relation to the value of the buildings in the study area. By relating 
annualized loss to the replacement value in a given study area, the AELR provides a 
comparison of seismic risk between regions.


Figures 3-1 and 3-2 show the AEL and the AELR at the state level, and Figures 3-3 and 3-4 
show the results at the county level. Relatively high earthquake loss ratios exist throughout 
the western U.S. (including Alaska and Hawaii), the central U.S. states within the New 
Madrid Seismic Zone, the Charleston, South Carolina area, and parts of New England, as 
reflected in Figures 3-2 and 3-4. 


Nationwide and statewide losses are the result of averaging, over time, the losses caused 
by earthquakes occurring in different parts of the nation in different years. The majority 
(77 percent) of the annualized losses occur in California, Oregon and Washington, with 66 
percent ($3.5 billion) concentrated in the state of California alone and is consistent with the 
State's significant building inventory and earthquake hazard (see Figures 2-2 and 2-4).
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AEL and AELR values for the 50 states and Washington, D.C. are shown in Table 3-1. While 
California accounts for the majority of losses, the regional distribution of annualized loss and 
loss ratios demonstrates that seismic risk is a national concern. The juxtaposition of New York 
and Nevada in the AEL column of Table 3-1 illustrates the trade-offs between the value of the 
building inventory and the level of seismic hazard when estimating seismic risk. States with 
low hazard and high value building inventories (e.g., New York) can have annualized losses 
comparable to states with greater hazards but smaller building inventories (e.g., Nevada).


Comparing the rankings of individual states in the AEL and AELR columns of Table 3-1 shows 
that while California and the Pacific Northwest region retain a high relative standing, New York 


Figure 3-1  
Annualized 
Earthquake Losses 
by State 


Figure 3-2 
Annualized 
Earthquake Loss 
Ratios by State  
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and New Jersey, states with relatively low hazard and high inventory values, drop from 4th to 
26th and 141h to 27th place, respectively. States such as Montana and New Mexico -  with 
higher hazard and lower building inventory values - rise in the ranking from 25th to 9th and 
23rd to 131h, respectively. 


In other words, while the actual dollar amounts of estimated losses are lower, a significantly 
larger percentage of the building inventory is affected. States with the highest AELRs are 
located in the western United States, while other significant concentrations occur in the 
Southeast (South Carolina), Northeast (Vermont, New Hampshire), and the Central United 
States (Illinois, Kentucky, Tennessee, Arkansas, Missouri).


Figure 3-3 
Annualized 
Earthquake Losses 
by County


Figure 3-4 
Annualized 
Earthquake Losses 
by County
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Table 3-1.  Ranking of States by Annualized Earthquake Loss (AEL) and Annualized Earthquake Loss 
Ratios (AELR)


Rank State AEL 
($ x 1,000) Rank State AELR 


($/Million $)
1 California 3,503,816 1 California 1,452
2 Washington 366,431 2 Alaska 951
3 Oregon 207,686 3 Washington 884
4 New York 95,185 4 Oregon 850
5 Tennessee 94,728 5 Utah 817
6 Utah 89,554 6 Nevada 617
7 Nevada 77,841 7 Hawaii 488
8 South Carolina 77,547 8 South Carolina 363
9 Missouri 73,082 9 Montana 304
10 Hawaii 64,961 10 Tennessee 287
11 Illinois 59,146 11 Arkansas 273
12 Alaska 52,628 12 Missouri 218
13 Arkansas 42,957 13 New Mexico 205
14 New Jersey 39,724 14 Wyoming 187
15 Kentucky 39,163 15 Kentucky 151
16 Georgia 36,733 16 Mississippi 117
17 Pennsylvania 29,585 17 Idaho 106
18 Indiana 27,999 18 Vermont 103
19 North Carolina 26,027 19 Alabama 93
20 Massachusetts 25,294 20 New Hampshire 92
21 Alabama 25,144 21 Arizona 79
22 Arizona 23,354 22 Georgia 77
23 New Mexico 20,621 23 Maine 74
24 Ohio 19,932 24 Indiana 73
25 Montana 16,725 25 Illinois 71
26 Mississippi 15,368 26 New York 67
27 Texas 14,355 27 New Jersey 63
28 Virginia 13,204 28 North Carolina 62
29 Oklahoma 11,797 29 Oklahoma 56
30 Connecticut 11,622 30 Massachusetts 51
31 Colorado 11,234 31 Connecticut 45
32 Idaho 8,042 32 Colorado 40
33 Maryland 7,218 33 Pennsylvania 37
34 New Hampshire 7,199 34 Rhode Island 36
35 Maine 5,917 35 Delaware 36
36 Florida 5,460 36 West Virginia 34
37 Wyoming 4,993 37 Virginia 32
38 Michigan 4,214 38 District of Columbia 28
39 West Virginia 4,122 39 Ohio 26
40 Vermont 3,804 40 Maryland 21
41 Louisiana 3,069 41 Kansas 14
42 Rhode Island 2,720 42 Louisiana 12
43 Kansas 2,107 43 Texas 12
44 Delaware 1,995 44 South Dakota 12


45 Wisconsin 1,613 45 Nebraska 11
46 District of Columbia 1,313 46 Michigan 6
47 Iowa 1,068 47 Iowa 6
48 Nebraska 1,021 48 Florida 6
49 Minnesota 473 49 Wisconsin 4
50 South Dakota 436 50 North Dakota 2
51 North Dakota 69 51 Minnesota 1
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REGION


Figure 3-5 shows the distribution of AEL by region. Oregon, Washington, and California account 
for $4.0 billion in estimated annualized earthquake losses, or 77 percent of the United States 
total. The remaining 23 percent of estimated annualized losses are distributed across the Central 
United States ($0.38 billion), the Northeastern states ($0.25 billion), the Rocky Mountain/
Great Basin and Range region ($0.25 billion), the Great Plains ($0.04 billion per year), and the 
Southeast ($0.16 billion per year). Hawaii and Alaska have a combined AEL of $0.11 billion.


Figure 3.5  Distribution of Average Annualized Earthquake Loss by Seismic Region 


METROPOLITAN AREAS


County level data in Figure 3-3 can be combined to create loss estimates for metropolitan 
areas, defined by the Census as the primary Metropolitan Statistical Areas (U.S. Census, 2000). 
Metropolitan areas with annualized losses greater than $10 million are listed in Table 3-2.  
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These 43 metropolitan areas, led by the Los Angeles and San Francisco Bay areas, account 
for 82 percent of the total annualized losses in the United States. Los Angeles alone 
accounts for 25 percent of the national figure. Annualized earthquake loss values for selected 
metropolitan areas are shown in Figures 3-6 and 3-7.


When losses for the 43 metropolitan areas are expressed as a fraction of total building 
value in the AELR column of Table 3-2, several cities rise in the rankings, notably Napa, CA, 
Anchorage, AK, and Reno, NV. Again, this is a reflection of high seismic hazard and lower 
relative value of building inventory.


Figure 3-6.   
Metropolitan Areas 
with Annualized 
Earthquake Losses 
Greater than $10 
Million


Figure 3-7.   
 Annualized 
Earthquake 
Loss Ratios for 
Metropolitan Areas 
with Annual Loss 
Greater than $10 
Million 







ESTIMATED ANNUALIZED EARTHQUAKE LOSSES FOR THE UNITED STATES 19


RESULTS OF THE STUDY      3


Table 3-2.  Annualized Earthquake Loss (AEL) and Annualized Earthquake Loss Ratios (AELR) for 43 
Metropolitan Areas with AEL Greater Than $10 Million 


Rank State AEL 
($ Million) Rank State AELR 


($/Million $)


1 Los Angeles-Long Beach-Santa Ana, CA 1,312.3 1 San Francisco-Oakland-Fremont, CA 2,049.44


2 San Francisco-Oakland-Fremont, CA 781.0 2 Riverside-San Bernardino-Ontario, CA 2,021.57


3 Riverside-San Bernardino-Ontario, CA 396.5 3 El Centro, CA 1,973.77


4 San Jose-Sunnyvale-Santa Clara, CA 276.7 4 Oxnard-Thousand Oaks-Ventura, CA 1,963.00


5 Seattle-Tacoma-Bellevue, WA 243.9 5 San Jose-Sunnyvale-Santa Clara, CA 1,837.58


6 San Diego-Carlsbad-San Marcos, CA 155.2 6 Santa Rosa-Petaluma, CA 1,662.57


7 Portland-Vancouver-Beaverton, OR-WA 137.1 7 Santa Cruz-Watsonville, CA 1,580.97


8 Oxnard-Thousand Oaks-Ventura, CA 111.0 8 Los Angeles-Long Beach-Santa Ana, CA 1,574.85


9 Santa Rosa-Petaluma, CA 68.6 9 Napa, CA 1,398.18
10 St. Louis, MO-IL 58.5 10 Vallejo-Fairfield, CA 1,375.94
11 Salt Lake City, UT 52.3 11 Anchorage, AK 1,238.56


12 Sacramento-Arden-Arcade--Roseville, CA 52.0 12 Santa Barbara-Santa Maria-Goleta, CA 1,207.93


13 Vallejo-Fairfield, CA 39.8 13 Reno-Sparks, NV 1,150.40
14 Memphis, TN-MS-AR 38.2 14 Bremerton-Silverdale, WA 1,110.13
15 Santa Cruz-Watsonville, CA 36.2 15 Salinas, CA 1,075.54
16 Anchorage, AK 34.8 16 Seattle-Tacoma-Bellevue, WA 1,052.43
17 Santa Barbara-Santa Maria-Goleta, CA 34.4 17 Salt Lake City, UT 984.61
18 Las Vegas-Paradise, NV 33.1 18 Olympia, WA 969.50


19 Honolulu, HI 32.0 19 Portland-Vancouver-Beaverton, OR-WA 942.62


20 Bakersfield, CA 30.3 20 Bakersfield, CA 870.43


21 New York-Northern New Jersey-Long 
Island, NY-NJ-PA 29.9 21 San Luis Obispo-Paso Robles, CA 848.65


22 Salinas, CA 29.2 22 Ogden-Clearfield, UT 826.52
23 Reno-Sparks, NV 29.0 23 Salem, OR 797.50
24 Charleston-North Charleston, SC 22.3 24 San Diego-Carlsbad-San Marcos, CA 770.20
25 Columbia, SC 21.6 25 Charleston-North Charleston, SC 766.01
26 Stockton, CA 20.9 26 Eugene-Springfield, OR 701.95
27 Atlanta-Sandy Springs-Marietta, GA 19.1 27 Provo-Orem, UT 683.30
28 Bremerton-Silverdale, WA 17.7 28 Stockton, CA 597.79
29 Ogden-Clearfield, UT 17.5 29 Memphis, TN-MS-AR 509.13
30 Salem, OR 17.4 30 Evansville, IN-KY 485.60
31 Eugene-Springfield, OR 16.5 31 Columbia, SC 478.05
32 Napa, CA 15.9 32 Modesto, CA 473.60
33 San Luis Obispo-Paso Robles, CA 15.7 33 Las Vegas-Paradise, NV 390.28
34 Nashville-Davidson--Murfreesboro, TN 15.4 34 Sacramento--Arden-Arcade--Roseville, CA 374.73
35 Albuquerque, NM 14.7 35 St. Louis, MO-IL 337.23
36 Olympia, WA 13.7 36 Albuquerque, NM 322.20
37 Modesto, CA 13.0 37 Honolulu, HI 311.12
38 Fresno, CA 12.6 38 Fresno, CA 283.13
39 Evansville, IN-KY 11.7 39 Little Rock-North Little Rock, AR 248.74
40 Birmingham-Hoover, AL 11.3 40 Nashville-Davidson-Murfreesboro, TN 167.26
41 El Centro, CA 10.7 41 Birmingham-Hoover, AL 115.54
42 Little Rock-North Little Rock, AR 10.5 42 Atlanta-Sandy Springs-Marietta, GA 65.39


43 Provo-Orem, UT 10.4 43 New York-Northern New Jersey-Long 
Island, NY-NJ-PA 20.90
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SOciO-EcOnOmicS


The ability to correlate population density and annualized loss is useful for developing policies, 
programs and strategies to minimize socio-economic loss from earthquakes. The ability to 
examine annualized loss in terms of other demographic parameters such as ethnicity, age, 
and income is also important. Figures 3-8 and 3-9 present the AEL values on a per capita 
basis by county and state to show where effects on people are most pronounced. These 
figures also show annualized loss in relation to 2000 population distribution and reveal two 
important facts: 


1. The high rankings include areas with high seismic hazard and high building 
exposure (e.g., Los Angeles and San Francisco Bay areas), but also areas with high 
seismic hazard and low building exposure (e.g., Hawaii and Alaska); and 


2. California, Oregon, Washington, Alaska and Hawaii have the highest seismic risk 
when measured on a per capita basis at the state level. 


Figure 3-8.   
AEL Per Capita at the 
County Level  







ESTIMATED ANNUALIZED EARTHQUAKE LOSSES FOR THE UNITED STATES 21


RESULTS OF THE STUDY      3


ANNUALIZED ESTIMATES OF CASUALTIES, DEbRIS, AND SHELTER REQUIREMENTS


Estimates were made of casualties, debris, and shelter requirements for all eight return periods 
using HAZUS-MH. Debris and shelter requirements were then exported and used to compute 
annualized losses outside of HAZUS. This section highlights the findings of the analysis. 


Tables 3-3 and 3-4 show the annualized estimates of debris generated and displaced 
households. California, Washington and Oregon together account for nearly 65 percent of 
estimated debris and 75 percent of displaced households. California alone accounts for 


Figure 3-9.   
AEL Per Capita at the 
State Level  


Figure 3-10.   
AEL Per Capita 
for Selected 
Metropolitan Areas 
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nearly 50 percent of debris and 60 percent of displaced households. New York is at the top 
of the Eastern states contributing about 3 percent to displaced households. Tennessee ranks 
relatively high in debris (4th) and displaced households (5th), which can be attributed in large 
part to the vulnerability of the Memphis region to earthquakes in the New Madrid Seismic 
Zone, and the concentrations of un-reinforced masonry structures in urban areas.


Table 3-3 and Figure 3-11 and 3-12 depict the estimates of debris for 250-year and 1,000-year 
return periods, respectively. (Table 3-3 includes the 500-year return period).  A cursory examination 
of the two maps shows larger increases in debris estimates for the 1,000-year return period event, 
notably the states in the New Madrid Seismic Zone (Tennessee, Arkansas, Missouri, Illinois, 
Alabama, Ohio), as well as New York, South Carolina, North Carolina and Oregon. 


Figure 3-11   
Estimates of Debris 
Generated for 250 
Year Return Period  


Figure 3-12   
Estimates of Debris 
Generated for 1000 
Year Return Period  
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Rank State Annualized 
Estimate


250
Year Event


500 
Year Event


1000
Year Event


1 California 985 66071 136187 188556


2 Washington 130 8117 18714 26629
3 Oregon 80 3184 11436 19937
4 Tennessee 51 1169 4620 12370
5 Utah 48 2184 6982 12070
6 Missouri 43 1099 3945 10208
7 South Carolina 41 563 2726 9933
8 New York 41 966 3036 8193
9 Illinois 35 131 3458 8468
10 Nevada 31 1539 3983 6636
11 Arkansas 26 409 2233 6727
12 Kentucky 23 600 2081 5195
13 Georgia 20 95 1427 3680
14 Arizona 20 675 1649 3557
15 Hawaii 20 1198 2656 4143
16 Pennsylvania 19 605 1699 4345
17 Indiana 18 558 1638 4012
18 New Jersey 16 354 1170 3240
19 Alabama 15 260 852 2695
20 Alaska 15 1044 2348 3091
21 New Mexico 15 386 1358 3452
22 North Carolina 14 262 944 2779
23 Ohio 13 497 1317 3012
24 Texas 11 190 939 2561
25 Massachusetts 10 277 800 2116
26 Virginia 10 299 902 2204
27 Mississippi 10 150 673 2194
28 Oklahoma 9 247 765 1914
29 Montana 8 436 894 1623
30 Colorado 7 181 516 1352
31 Florida 6 1 494 1943
32 Maryland 5 176 526 1290
33 Connecticut 5 117 348 960
34 New Hampshire 3 79 220 603
35 West Virginia 3 5 289 659
36 Maine 3 71 196 526
37 Michigan 3 19 329 821
38 Wyoming 3 109 308 590
39 Louisiana 2 27 207 557
40 Idaho 2 85 229 465
41 Vermont 2 56 147 380
42 Kansas 1 41 131 317
43 Delaware 1 32 98 262
44 Rhode Island 1 31 85 233
45 District of Columbia 1 39 112 266
46 Wisconsin 1 1 101 322
47 Iowa 1 7 84 217
48 Nebraska 1 9 66 175
49 Minnesota 0 0 3 97
50 South Dakota 0 5 28 75
51 North Dakota 0 0 1 14


Table 3-3.  Estimates of Debris (x 1000 tons) 
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Rank State Annualized 
Estimate


250
Year Event


500 
Year Event


1000
Year Event


1 California 5130 269782 634520 1040471


2 Washington 521 29778 71224 106662
3 Oregon 313 10205 41158 76754
4 New York 204 2500 10867 35811
5 Tennessee 141 1679 9651 33253
6 Utah 166 4521 20213 40532
7 Missouri 136 1646 8809 31603
8 South Carolina 116 715 5283 27324
9 Nevada 118 4609 13586 25466
10 Illinois 98 0 7312 23738
11 Arkansas 72 434 4235 17530
12 New Jersey 65 723 3292 11067
13 Alaska 64 3886 9585 13666
14 Kentucky 49 732 3743 11932
15 Georgia 43 108 2448 7345
16 Massachusetts 46 783 2834 8568
17 Hawaii 62 3081 7934 13369
18 Pennsylvania 35 526 2024 6946
19 New Mexico 30 321 1494 5153
20 Arizona 29 576 1868 4742
21 Indiana 30 571 2087 6585
22 North Carolina 24 219 1028 3903
23 Alabama 17 216 773 2963
24 Ohio 17 122 1634 4503
25 Montana 17 696 1661 3487
26 Mississippi 15 135 733 3170
27 Virginia 16 252 1000 3080
28 Connecticut 17 19308 1009 3188
29 Texas 13 157 889 2793
30 Oklahoma 12 150 670 2142
31 Colorado 11 126 476 1663
32 New Hampshire 11 179 573 1741
33 Maine 8 148 456 1327
34 Maryland 8 147 586 1841
35 Florida 6 0 302 1547
36 Vermont 6 120 351 1010
37 Rhode Island 5 89 302 955
38 Wyoming 5 124 453 1039
39 West Virginia 4 2 250 715
40 Michigan 4 17 347 1056
41 Idaho 4 76 261 694
42 Louisiana 2 21 203 682
43 District of Columbia 2 42 163 493
44 Wisconsin 2 1 159 586
45 Delaware 2 25 98 353
46 Kansas 2 39 145 439
47 Iowa 1 8 85 264
48 Nebraska 1 8 69 238
49 South Dakota 0 5 34 113
50 Minnesota 0 0 2 115
51 North Dakota 0 0 1 18


Table 3-4.  Estimates of Displaced Households
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Tables 3-5 and 3-6 show the annualized estimates of the number of people looking for shelter 
(shelter requirement) and the annualized estimates of number of people looking for shelter per 
million of population for all the states. The estimates of shelter requirements follow the trend of 
displaced households with California, Washington and Oregon together accounting for nearly 
75 percent, and California accounting for nearly 60 percent of the total. New York remains the 
top contributor from the Eastern states with about 3 percent of total number of people looking 
for shelter.


A comparison of the standings of individual states in the Shelter and Shelter Ratio columns 
of Tables 3-5 and 3-6 show that while California, Oregon and Washington rank in the top tier, 
New York and New Jersey – states with relatively low hazard and high population – drop from 
4th to 15th and 121h to 20th place, respectively. Alaska and Hawaii - with higher hazard and 
lower population – rise in the ordering from 13th to 3rd and 17th to 71h, respectively.


Figures 3-13 and 3-14 depict the estimates of shelter requirements generated for a 250-year 
and 1,000-year return period, respectively, aggregated at state level. Table 3-5 includes the 
annualized and 250-, 500-, and 1,000-year return period estimates. 
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Rank State Annualized 
Estimate


250
Year Event


500 
Year Event


1000
Year Event


1 California 1313 70093 163635 265335
2 Washington 123 7036 16870 25276
3 Oregon 77 2532 10263 19110
4 New York 58 703 3070 10118
5 Tennessee 40 479 2788 9556
6 Utah 39 1096 4850 9596
7 Missouri 36 445 2413 8587
8 South Carolina 32 201 1478 7604
9 Nevada 30 1201 3539 6620
10 Illinois 25 0 1954 6273
11 Arkansas 21 124 1224 5033
12 New Jersey 17 187 853 2861
13 Alaska 14 842 2066 2939
14 Kentucky 14 205 1039 3272
15 Georgia 12 29 670 2024
16 Massachusetts 12 197 713 2151
17 Hawaii 11 551 1431 2436
18 Pennsylvania 9 137 526 1800
19 New Mexico 8 91 424 1445
20 Arizona 8 162 526 1318
21 Indiana 8 148 536 1679
22 North Carolina 6 59 276 1051
23 Alabama 5 64 229 873
24 Ohio 5 0 431 1184
25 Montana 4 185 441 924
26 Mississippi 4 41 215 920
27 Connecticut 4 4991 262 827
28 Virginia 4 65 260 798
29 Texas 4 51 263 814
30 Oklahoma 3 40 178 565
31 Colorado 3 31 118 410
32 New Hampshire 2 42 135 409
33 Maine 2 39 120 350
34 Maryland 2 38 149 465
35 Florida 2 0 80 405
36 Vermont 1 30 87 249
37 Rhode Island 1 24 82 260
38 Wyoming 1 27 100 231
39 West Virginia 1 1 72 206
40 Michigan 1 4 91 275
41 Idaho 1 19 65 172
42 Louisiana 1 7 62 209
43 District of Columbia 1 12 48 146
44 Wisconsin 0 0 40 149
45 Delaware 0 6 24 87
46 Kansas 0 10 37 111
47 Iowa 0 2 22 66
48 Nebraska 0 2 17 60
49 South Dakota 0 1 9 28
50 Minnesota 0 0 0 28
51 North Dakota 0 0 0 5


Table 3-5.  Estimates of Short –Term Shelter Requirements  (# of People) 
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Rank State Shelter Ratio (# of People/Million)
1 California 39
2 Oregon 23
3 Alaska 22
4 Washington 21
5 Utah 18
6 Nevada 15
7 Hawaii 9
8 South Carolina 8
9 Arkansas 8
10 Tennessee 7
11 Missouri 6
12 Montana 5
13 New Mexico 5
14 Kentucky 3
15 New York 3
16 Vermont 2
17 Wyoming 2
18 Illinois 2
19 New Hampshire 2
20 New Jersey 2
21 Massachusetts 2
22 Maine 2
23 Arizona 2
24 Mississippi 2
25 Georgia 1
26 Rhode Island 1
27 Connecticut 1
28 Indiana 1
29 Alabama 1
30 District of Columbia 1
31 Oklahoma 1
32 North Carolina 1
33 Pennsylvania 1
34 Idaho 1
35 Colorado 1
36 Virginia 1
37 Delaware 1
38 West Virginia 1
39 Ohio 0
40 Maryland 0
41 Texas 0
42 Louisiana 0
43 Kansas 0
44 South Dakota 0
45 Nebraska 0
46 Florida 0
47 Michigan 0
48 Wisconsin 0
49 Iowa 0
50 North Dakota 0
51 Minnesota 0


Table 3-6.  Annualized Shelter Requirement Ratios     
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Figure 3-11   
Estimates of Debris 
Generated for 250 
Year Return Period  


Figure 3-12   
Estimates of Debris 
Generated for 1000 
Year Return Period  


Table 3.7 divides annualized casualty estimates into three categories of injury: 1) Minor (non 
life-threatening); 2) Major (defined as injuries that pose an immediate life-threatening condition 
if not treated adequately; and 3) Fatal. Casualty rates are a direct function of the time-of-day 
or night  that an earthquake occurs, as reflected in Table 3.7. A majority of injuries are in the 
minor category. 
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Table 3-7.  Annualized Estimates of Casualties by State  


Rank State
Day Time Night Time


Minor Life  
Threatening Fatal Minor Life  


Threatening Fatal


1 California 1891 63 122 1276 19 36
2 Washington 260 9 17 127 2 4
3 Oregon 188 7 13 85 2 3
4 Utah 86 3 6 59 2 3
5 Tennessee 89 3 5 62 1 3
6 South Carolina 64 2 4 51 1 2
7 Missouri 67 2 4 62 2 3
8 Nevada 59 2 4 33 1 1
9 Illinois 45 1 2 48 1 2
10 Arkansas 38 1 2 33 1 2
11 Alaska 28 1 2 17 0 1
12 New York 45 1 2 45 1 2
13 Kentucky 31 1 2 25 1 1
14 Georgia 32 1 1 17 0 1
15 Hawaii 21 1 1 17 0 1
16 New Mexico 15 0 1 13 0 1
17 Indiana 19 0 1 17 0 1
18 Mississippi 16 0 1 11 0 0
19 New Jersey 20 0 1 16 0 1
20 Montana 12 0 1 7 0 0
21 Alabama 14 0 1 9 0 0
22 Arizona 14 0 1 15 0 0
23 North Carolina 15 0 1 11 0 0
24 Massachusetts 13 0 0 9 0 0
25 Pennsylvania 14 0 0 18 0 1
26 Texas 10 0 0 7 0 0
27 Ohio 12 0 0 10 0 0
28 Virginia 9 0 0 9 0 0
29 Oklahoma 7 0 0 8 0 0
30 Wyoming 4 0 0 2 0 0
31 New Hampshire 5 0 0 3 0 0
32 Connecticut 6 0 0 4 0 0
33 Colorado 6 0 0 4 0 0
34 Maine 4 0 0 2 0 0
35 Idaho 3 0 0 2 0 0
36 Vermont 3 0 0 2 0 0
37 Maryland 4 0 0 4 0 0
38 West Virginia 3 0 0 3 0 0
39 Florida 3 0 0 5 0 0
40 Louisiana 2 0 0 2 0 0
41 Michigan 2 0 0 2 0 0
42 Rhode Island 1 0 0 1 0 0
43 Delaware 1 0 0 1 0 0
44 Kansas 1 0 0 1 0 0
45 District of Columbia 1 0 0 1 0 0
46 Wisconsin 1 0 0 1 0 0
47 Iowa 1 0 0 0 0 0
48 Nebraska 1 0 0 0 0 0
49 South Dakota 0 0 0 0 0 0
50 Minnesota 0 0 0 0 0 0
51 North Dakota 0 0 0 0 0 0
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4 Comparison to Previous  
 Study
This chapter compares the results of this study with the original earthquake loss study (FEMA 366, 
2001) and analyzes how changes in the earthquake hazard and building inventory have affected 
potential earthquake losses. The previous study was based on methods and data in HAZUS99 
which included the 1996 USGS National Seismic Hazard Maps and Census 1990 data. The 
current study utilizes HAZUS-MH MR2 methods and data and includes the 2002 USGS seismic 
maps and Census 2000 data. Two different analyses were performed, as described below.


For the Nation:


HAZUS-MH MR2 methods and data/2002 USGS National Seismic Maps. This analysis provided 
a snapshot of the current earthquake risk using the most up-to-date version of HAZUS and 
recent building, population, and hazard maps.


HAZUS-MH MR2 methods and data/1996 USGS National Seismic Hazard Maps. This analysis 
used the most up-to-date version of HAZUS and recent building and population data with the 
1996 seismic maps used for FEMA 366 and enabled comparison of the change in earthquake 
risk in the past decade.


For California only:


HAZUS-MH MR2 with HAZUS99.  This analysis was conducted to test the effect of the change in 
exposure between HAZUS-MH MR2 and HAZUS99.


STUDY PARAMETERS
In 1996, the USGS prepared a series of seismic hazard maps for earthquakes that were used 
in HAZUS99 for hazard characterization. The original earthquake loss study (FEMA 366, 2001) 
used the HAZUS99 methodology, the 1994 building data, and population data from the 1990 
census. With the release of HAZUS-MH several parameters changed, as reflected in Table 4-1. 
Since HAZUS-MH was used as the basis for the current study, these changes are reflected in 
the results.
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HAZUS 99 HAZUS-MH


1996 National Seismic Hazard Maps 2002 USGS National Seismic Hazard Maps


Loss estimates based on 1990 Census Data Loss estimates based on 2000 Census Data


1994 Building Inventory and Occupancy to 
Building Type Distributions


2002 Building Inventory (Dun and Bradstreet) and 
updated Occupancy to Building Type Distributions


Building and Content Exposure based on 
square footage from pre-defined regions


Building and Content Exposure based on General 
Building Stock datasets in the study region.


Table 4-1.  Summary of Key Changes Incorporated into HAZUS-MH


1 This adjustment factor is based on the average of the ENR adjustment factor (Engineering News-Record, Construction Cost History 
— http://www.enr.com/) and the CPI adjustment factor (Bureau of Labor Statistics, Consumer Price Index - All Urban Consumers— 
http://usda.mannlib.cornell.edu/reports/nassr/price/zap-bb/) as calculated with the Engineering News Record Damage Inflation 
Calculator: Version 2.1, July 20, 2007.


COMPARISON OF AEL AND AELR 


The current study estimates a national AEL of $5.3 billion (2005 dollars), which is a 21% 
increase over the FEMA 366 estimate of $4.4 billion (1994 dollars).  However, if we adjust the 
FEMA 366 study results to reflect current values (2005 dollars1), the FEMA 366 loss estimate 
would increase to $5.6 billion, which represents a small decrease in the overall earthquake 
loss potential.  During the period the national building inventory increased by almost 50%, the 
estimated earthquake loss increased by only 20%.


In the following sections, the reasons why the loss did not increase at the same proportional 
rate as the building inventory will be discussed.


EFFECT OF A CHANGE IN HAZARD


To improve our understanding of how a change in a hazard (while keeping the other analysis 
parameters constant) affects losses, HAZUS-MH was run using the 1996 USGS Probabilistic 
Hazard Data and compared to results using the 2002 USGS Probabilistic Maps (which are 
incorporated in HAZUS-MH). 


Figure 4-1 depicts the differences in hazard where the negative values represent a decrease 
since 1996 and the positive values represent an increase since 1996. The following patterns 
are noted:


n A slight decrease in the hazard in Western United States, except for some parts of 
Washington and Utah.


n A slight increase in the hazard in the Great Plains.



http://www.enr.com/

http://usda.mannlib.cornell.edu/reports/nassr/price/zap-bb/
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n Little change in hazard in the Southeast, except for modest changes in some areas 
of Virginia, North Carolina and South Carolina and a significant increase in the 
Charleston area.


n Significant increase in hazard in the Central region, which includes the New Madrid 
Seismic Zone.


n Little change in hazard in the Northeast, except for some areas of New York, Maine 
where the hazard has gone down.


Figure 4-1  
Difference in the 
1,000-year return 
period USGS Seismic 
Hazard Map 2002 
and USGS Seismic 
Hazard Map 1996 
(differences show 
PGA 2002 values vs. 
PGA 1996 values)


Table 4-2 shows the Annualized Loss obtained from HAZUS-MH MR2 using both 2002 and 
1996 USGS National Seismic Hazard Maps for all the states, including the percentage change. 
The values in parentheses represent a decrease in losses.  Analysis of the results reveals a 
general decrease in AEL, with some exceptions. Washington and Utah show a sight increase 
in losses.  California shows a decrease from 74 percent of U.S. total in FEMA 366 to 66 percent 
of the U.S. total in this study. States in the New Madrid Seismic Zone in the Central U.S. 
experience an increase in AEL when using the 2002 hazard maps. 


Table 4-3 lists the Annualized Loss Ratio from both the hazards for all the states. The loss 
ratios follow the trend of the change in loss.  


For Tables 4-2 and 4-3 building inventory loss estimates were calculated by census tract and 
reported in 2005 dollars. 
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Rank State AEL 2002 Hazard 
(x 1000)


AEL 1996 Hazard 
(x 1000) Percent Change


1 California 3,503,816 3,813,745 (8)
2 Washington 366,431 336,102 9
3 Oregon 207,686 228,251 (9)
4 New York 95,185 146,906 (35)
5 Tennessee 94,728 88,374 7
6 Utah 89,554 87,948 2
7 Nevada 77,841 79,061 (2)
8 South Carolina 77,547 88,965 (13)
9 Missouri 73,082 63,669 15
10 Hawaii 64,961 70,655 (8)
11 Illinois 59,146 56,384 5
12 Alaska 52,628 55,637 (5)
13 Arkansas 42,957 33,172 29
14 New Jersey 39,724 61,218 (35)
15 Kentucky 39,163 36,417 8
16 Georgia 36,733 48,295 (24)
17 Pennsylvania 29,585 43,160 (31)
18 Indiana 27,999 26,833 4
19 North Carolina 26,027 33,767 (23)
20 Massachusetts 25,294 37,217 (32)
21 Alabama 25,144 27,531 (9)
22 Arizona 23,354 31,776 (27)
23 New Mexico 20,621 24,674 (16)
24 Ohio 19,932 22,308 (11)
25 Montana 16,725 18,847 (11)
26 Mississippi 15,368 12,852 20
27 Texas 14,355 15,072 (5)
28 Virginia 13,204 19,421 (32)
29 Oklahoma 11,797 11,115 6
30 Connecticut 11,622 18,153 (36)
31 Colorado 11,234 11,234 0
32 Idaho 8,042 8,830 (9)
33 Maryland 7,218 10,170 (29)
34 New Hampshire 7,199 10,042 (28)
35 Maine 5,917 8,046 (26)
36 Florida 5,460 6,280 (13)
37 Wyoming 4,993 5,710 (13)
38 Michigan 4,214 3,883 9
39 West Virginia 4,122 5,427 (24)
40 Vermont 3,804 5,468 (30)
41 Louisiana 3,069 3,431 (11)
42 Rhode Island 2,720 3,967 (31)
43 Kansas 2,107 1,656 27
44 Delaware 1,995 3,105 (36)
45 Wisconsin 1,613 1,628 (1)
46 District of Columbia 1,313 1,824 (28)
47 Iowa 1,068 771 39
48 Nebraska 1,021 870 17
49 Minnesota 473 362 31
50 South Dakota 436 372 17
51 North Dakota 69 57 21


TOTAL 5,280,295 5,730,658 (9)


Table 4-2.  National Comparison of the AEL Values in $ by State for 2002 and 1996 USGS Hazard Maps 
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Rank State AELR 2002 Hazard 
($ / Million)


AELR 1996 Hazard 
($ / Million)


1 California 1,452 1,580
2 Alaska 951 1,005
3 Washington 884 811
4 Oregon 850 935
5 Utah 817 802
6 Nevada 617 626
7 Hawaii 488 531
8 South Carolina 363 417
9 Montana 304 332
10 Tennessee 287 268
11 Arkansas 273 210
12 Missouri 218 190
13 New Mexico 205 245
14 Wyoming 187 214
15 Kentucky 151 140
16 Mississippi 117 98
17 Idaho 106 116
18 Vermont 103 149
19 Alabama 93 102
20 New Hampshire 92 128
21 Arizona 79 108
22 Georgia 77 102
23 Maine 74 101
24 Indiana 73 70
25 Illinois 71 67
26 New York 67 104
27 New Jersey 63 97
28 North Carolina 62 80
29 Oklahoma 56 53
30 Massachusetts 51 76
31 Connecticut 45 71
32 Colorado 40 40
33 Pennsylvania 37 53
34 Rhode Island 36 53
35 Delaware 36 56
36 West Virginia 34 45
37 Virginia 32 47
38 District of Columbia 28 38
39 Ohio 26 30
40 Maryland 21 30
41 Kansas 14 11
42 Louisiana 12 14
43 Texas 12 12
44 South Dakota 12 10
45 Nebraska 11 9
46 Michigan 6 6
47 Iowa 6 4
48 Florida 6 6
49 Wisconsin 4 4
50 North Dakota 2 2
51 Minnesota 1 1


Table 4-3.  National Comparison of the AELR Values by State for 2002 and 1996 USGS Hazard Maps 







36 FEMA HAZUS-MH PROGRAM


4      COMPARISON TO PREVIOUS STUDY


EFFECT OF CHANGE IN BUILDING INVENTORY  


In HAZUS-MH, the building distribution for the inventory of California was changed significantly. 
The primary change in the building distribution (See Table 4-4) was a proportional in-crease 
in wood frame buildings (+17%) and a reduction in the amount of masonry, steel, concrete 
buildings. This substantial revision in the building distribution was limited to California with the 
distribution in other states remaining basically the same.  


Generally, wood frame construction is less vulnerable to earthquake damage than other 
building types, so this change in inventory composition was expected to cause a reduction in 
the AELR for California. Consequently, since California accounted for over 2/3rds of the total 
AEL for the US, this change was expected to have a substantial impact on the overall study. 


This reduction in normalized loss was driven primarily by the change in the building distribution 
but was also affected by a reduction in the USGS probabilistic seismic hazard.  Additional 
analysis showed that 78% of the loss reduction could be attributed to the change in building 
distribution while 22% was due to a reduction in the probabilistic seismic hazard for California.


Table 4-4.  Change in Building Distribution by General Structural Types in California 


 Wood Steel Concrete Masonry Manufactured 
Homes


HAZUS 99 63 10 11 13 3


HAZUS-MH MR2 80 4.2 8 7 0.8


Percent Change 17.00 (5.80) (3.00) (6.00) (2.20)
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5 Interpretation and  
 Applications
While there is a well-established body of information on how the earthquake hazard varies 
among regions, there is less understanding of how earthquake risk differs from one region 
to another, and how the risk may be affected by changes in the hazard itself and building 
inventory. From a public policy and emergency management standpoint, understanding and 
documenting how these changes affect regional, state and local earthquake exposure and 
risk are fundamental to garnering and sustaining support for risk reduction strategies, seismic 
policy and program development. 


Study Findings 


n Although greatest on the West Coast, seismic risk exists in other areas of the U.S.


 The annualized loss from earthquakes nationwide is estimated to be $5.3 billion 
per year with California, Oregon and Washington accounting for $4.1 billion, or 
77 percent. The remaining 23 percent of losses are distributed among the Central 
states ($0.38 billion per year), the Northeast ($0.25 billion per year), and the 
Southeast ($0.16 billion per year). Hawaii and Alaska have a combined $110 million 
in average annualized losses. 


n An increase in building inventory will not always translate to a proportional increase 
in seismic risk. 


	 In HAZUS-MH, the occupancy-to-building type profile for California was modified to 
include a higher proportion of wood frame construction (See Table 4-4). Wood frame 
construction is less vulnerable to earthquake damage than other types of building 
construction types, such as masonry construction. This modification to the building 
type profile was the primary reason for the reduction in the AELR for California 
[1,452 (HAZUS-MH) vs. 2,048 (HAZUS-99)] and is a good example of the potential 
loss reduction that can occur by replacing aging construction with more earthquake 
resistant construction. 
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n Earthquake risk continues to be highest in urban areas, most notably California and 
on the West Coast. 


	 In a number of states - New York, South Carolina, Utah, Alaska, Hawaii, California, 
Oregon, and Washington - estimated losses in metropolitan areas account for up 
to 80 percent of total state losses, which has important implications for a national 
strategy to reduce seismic risk. More than 60 percent of the annualized losses 
in California are expected in the three metropolitan areas of San Francisco, Los 
Angeles and San Diego. These three metropolitan regions have a combined 
population of 15 million (2004) and account for over 43 percent of the total estimated 
annualized earthquake loss in the United States. 


n An increase in the USGS probabilistic seismic maps will translate to increases in 
risk. 


	 In HAZUS-MH, the probabilistic seismic hazard increased for many states in the 
Central US. This increase was due to changes in the USGS seismic hazard models 
(USGS, 2002) for the Central US and resulted in an increase in the AELR for many 
states. In some states, such as Arkansas, the increase in AELR was as much as 30 
% (See Table 4-3). 


Applications 


The findings in this study can be used to support analysis, decision making and risk reduction, 
including: 


1.  To improve understanding of the seismic risk in the U.S. 


 This study builds on the knowledge gained from the original study (FEMA 366, 2001) 
to incorporate new data that directly influences earthquake loss and mitigation: 1) 
the seismic hazard (2002 hazard data); 2) inventory (2002 Dun and Bradstreet); 3) 
population at risk (2000 Census Data); and 4) estimated social losses. By modifying 
these important parameters, the study provides a clearer picture of their role in 
shaping seismic risk in the U.S. In a broader sense, the information in this study 
is an integral component of a “national seismic risk baseline” – aggregated at the 
metropolitan, county, state and regional level. Key parameters that can be updated 
include: 1) Seismic hazard; 2) Inventory (general building stock, lifelines, essential 
facilities); 3) Demographic data; and 4) Loss estimation and other analyses. 
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2.  To support the adoption and enforcement of seismic building code provisions. 


 One of the objectives of the National Earthquake Hazards Reduction Program 
(NEHRP) is to promote the adoption and enforcement2 of seismic building codes 
in regions of the U.S. that experience infrequent but damaging earthquakes. The 
uneven distribution of seismic risk across the U.S. militates against uniform adoption 
and enforcement. Typically, localities with infrequent earthquakes place a low priority 
on seismic code enforcement. However, this study demonstrates the actual regional 
risk in terms of potential damage and economic loss. 


 The HAZUS-MH data can be applied to evaluate the effectiveness of different 
mitigation strategies by measuring risk and their uncertainties before and after they 
are implemented. For example, a FEMA study3 concludes that if the Los Angeles 
area had been built to high seismic design standards (UBC zone 4 or NEHRP zone 
7) prior to the 1994 Northridge earthquake, the losses would have been reduced by 
$11.3 billion (including buildings, contents, and income). 


 This is equivalent to avoiding about 40 percent of losses (when adjusting for 
additional costs to design and construct to higher seismic standards). This 
information type of analysis is valuable when determining policy and program 
options in for long-term risk management measures, including those that address 
building codes, land use planning, and resource allocation. 


3.  To compare the seismic risk with other natural hazard risks. 


 The AEL figures, which include estimated losses in regions with infrequent 
earthquakes, can be compared with more frequent flood and wind-related losses. 
The ability to measure earthquake risk relative to other natural hazards helps in 
a balanced, multi-hazard approach to risk management. For example, elevating 
structures in response to flood hazard may compromise them in terms of earthquake 
risk and would suggest a different approach to risk reduction in that case. 


2 Burby, Raymond and Peter May. Making Building Codes an Effective Tool for Earthquake Hazard Mitigation, Environmental Hazards, 
1, 1999, p. 27-37.


3 Federal Emergency Management Agency, Report on the Costs and Benefits of Natural Hazard Mitigation, FEMA 294, 1997, 
Washington, D.C. U.S. Government Printing Office.
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4. To support disaster response and recovery planning. 


 For planning for catastrophic earthquakes, the ability to compare annualized 
estimates of debris, casualties and shelter requirements on a regional, state and 
municipal scale enables planners to anticipate potential resource requirements 
under the National Response Plan. These estimates, along with the 250, 500 
and 1000 year estimates, are useful in planning tools, as well as identifying and 
prioritizing mitigation measures that address life safety and functionality of essential 
facilities. 
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A Glossary
Annualized Earthquake Loss (AEL) – The estimated long-term value of 
earthquake losses in any given single year in a specified geographic 
area.


Annualized Earthquake Loss Ratio (AELR) – The ratio of the average 
annualized earthquake loss to the replacement value of the building 
inventory. This ratio is used as a measure of relative risk, since it 
considers replacement value, and can be directly compared across 
different geopolitical units including census tracts, counties, and states.


Average Annual Frequency – The long-term average number of events 
per year.


Basic Building Inventory – The national level building inventory incorporated 
into HAZUS-MH. The basic database classifies buildings by occupancy 
(residential, commercial, etc.) and by model building type (wall 
construction, roof construction, height, etc.). The basic mapping schemes 
are state-specific for single-family occupancy type and region-specific 
for all other occupancy types; they are building-age and height specific. 
The four inventory groups are:  general building stock, essential and high 
potential loss facilities, transportation systems, and utilities.


Hazard – A source of potential danger or an adverse condition. For 
example, a hurricane occurrence is the source of high winds, rain, and 
coastal flooding, all of which can cause fatalities, injuries, property 
damage, infrastructure damage, interruption of business, or other types 
of harm or loss.


Hazard Identification – Hazard identification involves determining the 
physical characteristics of a particular hazard - magnitude, duration, 
frequency, probability, and extent – for a site or a community.
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Hazards U.S. – Multi-Hazard (HAZUS-MH) – A standardized GIS-based 
loss estimation tool, developed by the Federal Emergency Management 
Agency (FEMA) in cooperation with the National Institute of Building 
Sciences (NIBS).  See www.fema.gov/plan/prevent/hazus for more 
information.


Peak Ground Acceleration (PGA) – The maximum level of vertical or 
horizontal ground acceleration caused by an earthquake. PGA is 
commonly used as a reference for designing buildings to resist the 
earthquake movements expected in a particular location and is typically 
expressed as a percentage of the acceleration due to gravity (g). 


Probabilistic Seismic Hazard Data – An earthquake ground motion 
estimate that includes information on seismicity, rates of fault motion, 
and the frequency of various magnitudes. Earthquake hazards are 
expressed as the probability of exceeding a level of ground motion in a 
specified period of time (e.g., 10% probability of exceeding 20% g in 50 
years).  
See http://earthquake.usgs.gov/ for more information.


Return Period – The average time between hurricanes of comparable 
size in a given location. Equal to the reciprocal of the frequency.


Risk – The likelihood of sustaining a loss from a hazard event defined 
in terms of expected probability and frequency, exposure, and 
consequences, such as, death and injury, financial costs of repair and 
rebuilding, and loss of use.


Risk Analysis – The process of measuring or quantifying risk. Risk 
analysis combines hazard identification and vulnerability assessment 
and answers three basic questions: 


n what hazard events can occur in the community? 


n what is the likelihood of these hazard events occurring? 


n what are the consequences if the hazard event occurs? The 
overall significance of these consequences in the community 
or region is called the risk assessment.



http://www.fema.gov/plan/prevent/hazus

http://earthquake.usgs.gov/
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Risk Management – The reduction of risk to an acceptable level. Risk 
management addresses three issues: 


n what steps should be taken to reduce risks to an acceptable 
level (mitigation), 


n the relative trade-offs among multiple opportunities (benefit/
cost analyses, capital allocation), and 


n the impacts of current decisions on future opportunities.


Spectral Acceleration (SA) – The acceleration response of a single 
degree- of-freedom mass-spring dashpot system with a given natural 
period (e.g., 0.3 of 1 second) to a given earthquake ground motion. SA 
is most closely related to structural response and, therefore, indicates an 
earthquake's damage potential.


Vulnerability Assessment – The process of assessing the vulnerability 
of people and the built environment to a given level of hazard. The 
quantification of impacts (i.e., loss estimation) for a hazard event is part 
of the vulnerability assessment. 
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4 Federal Emergency Management Agency, HAZUS-MH MR2 Earthquake Model Technical Manual, Prepared by the National Institute 
of Building Sciences for FEMA, 2006.


B Overview of HAZUS
Acknowledging the need to develop a standardized approach to estimating losses from 
earthquakes and other hazards, FEMA has embarked on a multiyear program to develop 
a GIS-based regional loss estimation tool. FEMA released the first version of the HAZUS 
earthquake model in 1997 followed by an updated version in 1999. In 1998, FEMA began the 
development of a multi-hazard methodology to encompass wind and flood hazards. 


FEMA developed HAZUS and HAZUS-MH under agreements with the National Institute of 
Building Sciences. HAZUS-MH is a tool that local, state, and federal government officials and 
others can use for mitigation, emergency preparedness, response and recovery planning, 
and disaster response operations. The methodology in HAZUS-MH is comprehensive. It 
incorporates state-of-the-art approaches for characterizing hazards; estimating damage and 
losses to buildings and lifelines; estimating casualties, displaced households, and shelter 
requirements; and estimating direct and indirect economic losses. 


Since HAZUS-MH is a uniform national methodology, it serves as an excellent vehicle for 
assessing and comparing seismic risk across the United States. The HAZUS technology 
is built upon an integrated geographic information system (GIS) platform that produces 
regional profiles and estimates of earthquake losses. The methodology addresses the built 
environment, and categories of losses, in a comprehensive manner. 


HAZUS-MH is composed of six major modules, which are interdependent. This modular 
approach allows different levels of analysis to be performed, ranging from estimates based 
on simplified models and default inventory data to more refined studies based on detailed 
engineering and geotechnical data for a specific study region. 


A brief description of each of the six modules is presented below. Detailed technical 
descriptions of the modules can be found in the HAZUS technical manuals.4
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MOdUlE 1: POtEntIAl EARtH ScIEncE HAZARd (PESH)


The Potential Earth Science Hazard module estimates ground motion and ground failure 
(landslides, liquefaction, and surface fault rupture). Ground motion demands in terms of 
spectral acceleration (SA) and peak ground acceleration (PGA) are typically estimated based 
on the location, size and type of earthquake, and the local geology.


For ground failure, permanent ground deformation (PGD) and probability of occurrence are 
determined. GIS-based maps for other earth science hazards, such as tsunami and seiche 
inundation, can also be incorporated. In the current study, hazard data from the US Geological 
Survey is used. 


MOdUlE 2: InVEntORy And ExPOSURE dAtA 


Built into HAZUS is a national-level basic exposure database that allows a user to conduct a 
preliminary analysis without having to collect any additional local data. The general stock of 
buildings is classified by occupancy (residential, commercial, etc.) and by model building type 
(structural system, material and height). The default mapping schemes are state-specific for 
the single-family occupancy type and region-specific for all other occupancy types. They are 
age- and building-height specific. 


The four inventory groups are: general building stock, essential and high potential loss 
facilities, transportation systems, and utilities. The infrastructure within the study region 
must be inventoried in accordance with the standardized classification tables used by 
the methodology. These groups are defined to address distinct inventory and modeling 
characteristics. A description of the model building types can be further examined in Chapter 3 
of the HAZUS technical manual. 


Population data is based on the 2000 United States Census5 and estimates for building 
exposure are based on default values for building replacement costs (dollars per square 
foot) for each model building type and occupancy class, in addition to certain regional cost 
modifiers. Data also are drawn from Dun and Bradstreet and RS Means. 


5 U.S. Bureau of the Census, “Standard Tape File 3,” STF-3, 2002
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6 Kircher, C.A., et al., “Estimation of Earthquake Losses to Buildings,” Earthquake Spectra, Vol. 13, No. 4, 1997, pp. 703-720.


MODULE 3: DIRECT DAMAGE 


This module provides damage estimates for each of the four inventory groups based on the 
level of exposure and the vulnerability of structures (potential for damage at different ground 
shaking levels). 


A technique using building fragility curves based on the inelastic building capacity and site-
specific response spectra is used to describe the damage incurred in building components6. 
Since damage to nonstructural and structural components occurs differently, the methodology 
estimates both damage types separately. Nonstructural building components are grouped into 
drift-sensitive and acceleration-sensitive components.


For both essential facilities and general building stock, damage state probabilities are 
determined for each facility or structural class. Damage is expressed in terms of probabilities of 
occurrence of specific damage states, given a level of ground motion and ground failure. Five 
damage states are identified - none, slight, moderate, extensive and complete. 


MODULE 4: INDUCED DAMAGE 


Induced damage is defined as the secondary consequence of an event. This fourth module 
assesses dams and levees for inundation potential, and hazardous materials sites for release 
potential. Fire following an earthquake and accumulation of debris are also assessed. 


MODULE 5: DIRECT LOSSES 


Unlike many previous loss estimation methods, HAZUS-MH provides estimates for both 
economic and social losses. Economic losses include structural and non-structural building 
losses, costs of relocation, losses to business inventory, capital-related losses, income losses, 
and rental losses. Social losses are quantified in terms of casualties, displaced households, 
and short-term shelter needs. The output of the casualty module includes estimates for four 
levels of casualty severity at three daily time periods and for six occupancies and commuters. 
Casualties, caused by secondary effects such as heart attacks or injuries while rescuing 
trapped victims, are not included. 


Shelter needs are estimated based on the number of structures that are uninhabitable, which 
in turn is evaluated by combining damage to the residential building stock with utility service 
outage relationships. 
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MODULE 6: INDIRECT LOSSES 


This module evaluates the long-term effects on the regional economy from earthquake losses. 
The outputs in this module include income and employment changes by industrial sector7.


7 Brookshire, D.S., et al., Direct and Indirect Economic Losses from Earthquake Damage, Earthquake Spectra, Vol. 13, No. 4, 1997, 
pp. 683-702.
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C Probabilistic Hazard Data  
 Preparation and AEL  
 Computation
The U.S. Geological Survey (USGS) provided the probabilistic seismic hazard data for the 
entire United States. A three-step process was used to convert the data into a HAZUS-
compatible format. 


STEP 1: COMPUTE THE PGA, SA@0.3 AND SA@1.0 AT EACH GRID POINT FOR 
THE EIGHT RETURN PERIODS. 


The USGS provided the hazard data as a set of 18 (or 20) intensity probability pairs for each 
of the approximately 150,000 grid points used to cover the United States. For each grid point, a 
linear interpolation of the data was used to calculate the ground motion values corresponding 
to each of the eight return periods used in this study (100, 250, 500, 750, 1000, 1500, 2000, 
and 2500 years). 


Table C-1 provides an example of the USGS hazard data for an individual grid point. In 
the table, for each of the 18 intensity-probability pairs, the intensity of the ground motion 
parameters (PGA, SA @ 0.3 sec. and SA @ 1.0 sec.) is shown along with the corresponding 
Annual Frequency of Exceedence (AFE). Step 2: Compute the PGA, SA@0.3 and SA@1.0 at 
each census tract centroid for the eight return periods. 


For estimating losses to the building inventory, HAZUS uses the ground shaking values 
calculated at the centroid of the census tract. To incorporate the USGS data into HAZUS, the 
ground shaking values at the centroid were calculated from the grid-based data developed in 
Step 1. 
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#


Ground Motion Data 


 
PGA


 
AFE


SA 
(0.3 sec)


 
AFE


SA 
(1.0 sec)


 
AFE


1 5.00E-03 2.49E-02 5.00E-03 3.28E-02 2.50E-03 2.85E-02


2 7.00E-03 2.07E-02 7.50E-03 2.89E-02 3.75E-03 2.37E-02


3 9.80E-03 1.65E-02 1.13E-02 2.40E-02 5.63E-03 1.84E-02


4 1.37E-02 1.25E-02 1.69E-02 1.85E-02 8.44E-03 1.34E-02


5 1.92E-02 8.76E-03 2.53E-02 1.30E-02 1.27E-02 9.24E-03


6 2.69E-02 5.86E-03 3.80E-02 8.45E-03 1.90E-02 6.25E-03


7 3.76E-02 3.87E-03 5.70E-02 5.29E-03 2.85E-02 4.23E-03


8 5.27E-02 2.64E-03 8.54E-02 3.36E-03 4.27E-02 2.95E-03


9 7.38E-02 1.90E-03 1.28E-01 2.27E-03 6.41E-02 2.14E-03


10 1.03E-01 1.43E-03 1.92E-01 1.63E-03 9.61E-02 1.60E-03


11 1.45E-01 1.08E-03 2.88E-01 1.19E-03 1.44E-01 1.18E-03


12 2.03E-01 7.73E-04 4.32E-01 8.28E-04 2.16E-01 8.08E-04


13 2.84E-01 5.06E-04 6.49E-01 5.03E-04 3.24E-01 4.83E-04


14 3.97E-01 2.88E-04 1.30E+00 1.30E-04 4.87E-01 2.36E-04


15 5.56E-01 1.35E-04 1.95E+00 3.84E-05 7.30E-01 9.04E-05


16 7.78E-01 4.88E-05 2.92E+00 7.62E-06 1.09E+00 2.60E-05


17 1.09E+00 1.32E-05 4.38E+00 9.76E-07 1.64E+00 5.08E-06


18 1.52E+00 2.80E-06 6.57E+00 8.61E-08 2.46E+00 6.62E-07


Table C-1.  Example of the USGS Hazard Data


STEP 2: COMPUTE THE PGA, SA@0.3 AND SA@1.0 AT EACH CENSUS TRACT 
CENTROID FOR THE EIGHT RETURN PERIODS. 


For estimating losses to the building inventory, HAZUS uses the ground shaking values 
calculated at the centroid of the census tract. To incorporate the USGS data into HAZUS, the 
ground shaking values at the centroid were calculated from the grid-based data developed in 
Step 1. 


Two rules were used to calculate the census-tract-based ground shaking values: 


1. For census tracts that contain one or more grid points, the average values of the 
points are assigned to the census tract. 
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2. For census tracts that do not contain any grid points, the average value of the four 
nearest grid points is assigned to the census tract. Using this method, census-tract-
based ground motion maps are generated for all eight return periods. 


STEP 3: MODIFY THE PGA, SA@0.3 AND SA@1.0 AT EACH CENSUS TRACT 
CENTROID TO REPRESENT SITE-SOIL CONDITIONS FOR A NEHRP SOIL CLASS 
TYPE D. 


The USGS data were based on a National Earthquake Hazard Reduction Program (NEHRP) 
soil class type B/C (medium rock/very dense soil). For this study, NEHRP soil class type D 
(stiff soil) was assumed for all analyses. To account for the difference in soil class types, the 
data developed in Step 2 were modified. The procedure described in Chapter 4 of the HAZUS 
technical manual was used for the modification of the ground shaking values. 


AVERAGE ANNUALIZED EARTHQUAKE LOSS COMPUTATION 


After the hazard data was processed, an internal analysis module in HAZUS transformed the 
losses from all eight scenarios into an Annualized Earthquake Loss (AEL). 


The calculation of AEL is illustrated in Table C-2A. HAZUS computes Annual Losses for eight 
probabilistic return periods as shown in the Return Period column. The Annual Probability of 
the occurrence of the event is 1/RP. The Differential Probabilities is obtained by subtracting the 
Annual Occurrence Probabilities. Next the Average Loss is computed by averaging the Annual 
Losses associated to various return periods as shown in the column Average Losses. Once 
average loss is computed, the Average Annualized Loss is the summation of the product of the 
Average Loss and Differential Probability of experiencing this loss. Table C-2B shows a sample 
computation for Average Annualized Loss.


Figure C-1 illustrates schematically a HAZUS example of eight loss-numbers plotted against 
the exceedence probabilities for the ground motions used to calculate these losses. 


HAZUS computes the AEL by estimating the area under the loss probability curve as 
represented in Figure C-1. This area represents an approximation to the AEL and is equivalent 
to taking the summation of the differential probabilities multiplied by the average loss for the 
corresponding increment of probability. In effect, one is approximating the area under the curve 
by summing the area of horizontal rectangular slices. 


The choice for the number of return periods was important for evaluating average annual 
losses, so that a representative curve could be connected through the points and the area 
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under the probabilistic loss curve be a good approximation. The constraint on the upper bound 
of the number was computational efficiency vs. improved marginal accuracy. To determine the 
appropriate number of return periods, a sensitivity study was completed that compared the 
stability of the AEL results to the number of return periods for 10 metropolitan regions using 
5, 8, 12, 15 and 20 return periods. The difference in the AEL results using eight, 12, 15 and 20 
return periods was negligible.


Table C-2A and B Average Annualized Earthquake Loss Computation


# Return 
Period


Annual 
Probabilities


Differential Probabilities Annual 
Losses


Average Losses Annualized Loss
Formula Values


1 2500 0.00040 P2500 0.00040 L2500 L2500 P2500 x L2500


2 2000 0.00050 P2000 - P2500 0.00010 L2000 (L2500+L2000)/2 (P2000 - P2500) x (L2500+L2000)/2


3 1500 0.00067 P1500 - P2000 0.00017 L1500 (L2000+L1500)/2 (P1500 - P2000) x (L2000+L1500)/2


4 1000 0.00100 P1000 - P1500 0.00033 L1000 (L1500+L1000)/2 (P1000 - P1500) x (L1500+L1000)/2


5 750 0.00133 P750 - P1000 0.00033 L750 (L750+L1000)/2 (P750 - P1000) x (L750+L1000)/2


6 500 0.00200 P500 - P750 0.00067 L500 (L750+L500)/2 (P500 - P550) x (L750+L500)/2


7 250 0.00400 P250 - P500 0.00200 L250 (L250+L500)/2 (P250 - P500) x (L250+L500)/2


8 100 0.01000 P100 - P250 0.00600 L100 (L100+L250)/2 (P100 - P250) x (L100+L250)/2


       ∑ (       )


# Return 
Period


Annual 
Probabilities


Differential 
Probabilities


Annual 
Losses


Average Losses 
(Billions of $)


Annualized Loss
(Billions of $)


1 2500 0.00040 0.00040 5.700 5.700 0.00228


2 2000 0.00050 0.00010 5.290 5.495 0.00055


3 1500 0.00067 0.00017 4.660 4.975 0.00083


4 1000 0.00100 0.00033 3.020 3.840 0.00128


5 750 0.00133 0.00033 2.600 2.810 0.00094


6 500 0.00200 0.00067 1.900 2.250 0.00150


7 250 0.00400 0.00200 1.020 1.460 0.00292


8 100 0.01000 0.00600 0.425 0.723 0.00434


      0.01463
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Figure C-1.
Probabilistic Loss 
Curve
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the
hazard


mitigation
planning
process


Hazard mitigation planning is the
process of determining how to re-
duce or eliminate the loss of life and
property damage resulting from
natural and human-caused hazards.
Four basic phases are described for
the hazard mitigation planning pro-
cess as shown in this diagram.


For illustration purposes, this dia-
gram portrays a process that ap-
pears to proceed sequentially. How-
ever, the mitigation planning process
is rarely a linear process. It is not
unusual that ideas developed while
assessing risks should need revi-
sion and additional information while
developing the mitigation plan, or
that implementing the plan may re-
sult in new goals or additional risk
assessment.


foreword
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foreword


The Federal Emergency Management Agency (FEMA) has
developed this series of mitigation planning "how-to" guides to


assist states, communities, and tribes in enhancing their hazard
mitigation planning capabilities.


These guides are designed to provide the type of information state
and local governments need to initiate and maintain a planning
process that will result in safer communities. These guides are
applicable to states and communities of various sizes and varying
ranges of financial and technical resources.


This how-to series is not intended to be the last word on any of the
subject matter covered; rather, it is meant to provide easy to under-
stand guidance for the field practitioner. In practice, these guides
may be supplemented with more extensive technical data and the
use of experts when necessary.


mit-i-gate\ 1: to cause to
become less harsh or hos-
tile; 2: to make less severe
or painful.


As defined by DMA 2000- hazard miti-
gation: any sustained action taken to
reduce or eliminate the long-term risk
to human life and property from haz-
ards.


plan-ning\: the act or process of mak-
ing or carrying out plans; specif: the
establishment of goals, policies, and
procedures for a social or economic
unit.


The Disaster Mitigation Act of 2000
In the past, federal legislation has provided fund-
ing for disaster relief, recovery, and some hazard
mitigation planning. The Disaster Mitigation Act of


2000 (DMA 2000) is the latest legislation to improve this plan-
ning process and was put into motion on October 10, 2000,
when the President signed the Act (Public Law 106-390). The
new legislation reinforces the importance of mitigation plan-
ning and emphasizes planning for disasters before they oc-
cur. As such, this Act establishes a pre-disaster hazard miti-
gation program and new requirements for the national
post-disaster Hazard Mitigation Grant Program (HMGP).


Section 322 of the Act specifically addresses mitigation plan-
ning at the state and local levels. It identifies new require-
ments that allow HMGP funds to be used for planning activi-
ties, and increases the amount of HMGP funds available to
states that have developed a comprehensive, enhanced miti-
gation plan prior to a disaster. States and communities must
have an approved mitigation plan in place prior to receiving
post-disaster HMGP funds. Local and tribal mitigation plans
must demonstrate that their proposed mitigation measures
are based on a sound planning process that accounts for the
risk to and the capabilities of the individual communities.


State governments have certain responsibilities for implement-
ing Section 322, including:


� Preparing and submitting a standard or enhanced state
mitigation plan;


� Reviewing and updating the state mitigation plan ev-
ery three years;


� Providing technical assistance and training to local gov-
ernments to assist them in applying for HMGP grants
and in developing local mitigation plans; and


� Reviewing and approving local plans if the state is des-
ignated a managing state and has an approved en-
hanced plan.


DMA 2000 is intended to facilitate cooperation between state
and local authorities, prompting them to work together. It en-
courages and rewards local and state pre-disaster planning
and promotes sustainability as a strategy for disaster resis-
tance. This enhanced planning network will better enable lo-
cal and state governments to articulate accurate needs for
mitigation, resulting in faster allocation of funding and more
effective risk reduction projects.


To implement the new DMA 2000 requirements, FEMA pre-
pared an Interim Final Rule, published in the Federal Regis-
ter on February 26, 2002, at 44 CFR Parts 201 and 206,
which establishes planning and funding criteria for states and
local communities.
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The how-to guides cover the following topics:


� Getting started with the mitigation planning process,
including important considerations for how you can
organize your efforts to develop an effective mitigation
plan (FEMA 386-1);


� Identifying hazards and assessing losses to your commu-
nity or state (FEMA 386-2);


� Setting mitigation priorities and goals for your commu-
nity or state and writing the plan (FEMA 386-3);


� Implementing the mitigation plan, including project
funding and maintaining a dynamic plan that changes
to meet new developments (FEMA 386-4);


� Evaluating potential mitigation measures through the
use of benefit-cost analysis and other techniques (FEMA
386-5);


� Incorporating special considerations into hazard mitiga-
tion planning for historic structures and cultural re-
sources (FEMA 386-6);


� Incorporating considerations for human-caused hazards
into hazard mitigation planning (FEMA 386-7);


� Using multi-jurisdictional approaches to mitigation
planning (FEMA 386-8); and


� Finding and securing technical and financial resources
for mitigation planning (FEMA 386-9).


Why should you take the time to read
these guides?


� It simply costs too much to address the effects of disas-
ters only after they happen;


� State and federal aid is usually insufficient to cover the
extent of physical and economic damages resulting from
disasters;


� You can prevent a surprising amount of damage from
hazards if you take the time to anticipate where and how
they occur;


� You can lessen the impact and speed the response and
recovery process for both natural and human-caused
hazards; and
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foreword


� The most meaningful steps in avoiding the impacts of
hazards are taken at the state and local levels by officials
and community members who have a personal stake in
the outcome and/or the ability to follow through on a
sustained program of planning and implementation.


The guides focus on showing how mitigation planning:


� Can help your community become more sustainable and
disaster-resistant through selecting the most appropriate
mitigation measures, based on the knowledge you gain
in the hazard identification and loss estimation process;


� Can be incorporated as an integral component of daily
government business;


� Allows you to focus your efforts on the hazard areas most
important to you by incorporating the concept of deter-
mining and setting priorities for mitigation planning
efforts; and


� Can save you money by providing a forum for engaging in
partnerships that could provide technical, financial,
and/or staff resources in your effort to reduce the
effects, and hence the costs, of natural and human-
caused hazards.


These guides provide a range of approaches to preparing a hazard
mitigation plan. There is no one right planning process; however,
there are certain central themes to planning, such as engaging
citizens, developing goals and objectives, and monitoring progress.
Select the approach that works best in your state or community.
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introduction


This first guide in the State and Local Mitigation Planning
How-to series discusses the activities and issues involved in


initiating a hazard mitigation planning process. The topics covered
here are presented within the context of the beginning phase of
the mitigation planning process, although many of these activities
will continue more or less behind the scenes throughout the
process. Therefore, the efforts you put into identifying and orga-
nizing your resources early on will pay dividends later as you
progress through some of the more challenging tasks of mitigation
planning. This how-to guide thus covers not only this first phase of
the planning process, but also provides snapshots of later phases.
You will then be able to begin the planning process knowing ahead
of time what types of resources you may need to call upon in the
future. Lastly, but perhaps most importantly, elected officials,
community staff, citizens, and businesses will benefit from the
knowledge, organization, positive attitude, and energy that you and
your team demonstrate.


Phases of Emergency
Management
To better structure the way in which
communities in the United States re-
spond to disasters, the "four phases of
emergency management" were intro-
duced in the early 1980s after the simi-
larities between natural disaster pre-
paredness and civil defense became
clear. This approach can be applied to
all disasters.


Mitigation is defined as any sustained
action taken to reduce or eliminate
long-term risk to life and property
from a hazard event. Mitigation, also
known as prevention, encourages
long-term reduction of hazard vulner-
ability. The goal of mitigation is to
save lives and reduce property dam-
age. Mitigation can accomplish this,
and should be cost-effective and en-
vironmentally sound. This, in turn,
can reduce the enormous cost of di-
sasters to property owners and all
levels of government. In addition,
mitigation can protect critical com-
munity facilities, reduce exposure to
liability, and minimize community dis-
ruption. Examples include land use
planning, adoption of building codes,
and elevation of homes, or acquisi-
tion and relocation of homes away
from floodplains.


Preparedness includes plans and
preparations made to save lives and
property and to facilitate response
operations.


Response includes actions taken to
provide emergency assistance, save
lives, minimize property damage,
and speed recovery immediately fol-
lowing a disaster.


Recovery includes actions taken to re-
turn to a normal or improved operat-
ing condition following a disaster.


Communities that already participate in other
FEMA programs such as the Community Rating System (CRS),
Flood Mitigation Assistance Program (FMA), and Hazard Mitigation
Grant Program (HMGP), but are interested in updating current plans
to account for additional hazards and current regulations, should skim


through this guide to verify that they have a good framework in place for their
(potentially multi-hazard) planning effort before starting the hazard identification
and risk assessment work described in the second how-to guide, Understanding
Your Risks: Identifying Hazards and Estimating Losses (FEMA 386-2). You should
also check with the State Hazard Mitigation Officer (SHMO) for any additional
planning requirements that must be met within your particular state or region.


Using a planning approach in hazard
mitigation
Hazard mitigation is any action that reduces the effects of future
disasters. It has been demonstrated time after time that hazard
mitigation is most effective when based on an inclusive, compre-
hensive, long-term plan that is developed before a disaster actually
occurs. However, in the past, many communities have undertaken
mitigation actions with good intentions but with little advance
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planning. In some of these cases, decisions have been made "on
the fly" in the wake of a disaster. In other cases, decisions may have
been made in advance but without careful consideration of all
options, effects, and/or contributing factors. The results have been
mixed at best, leading to less than optimal use of limited resources.


Understandably, there is often pressure to do something tangible
as quickly as possible, especially in the period immediately follow-
ing a disaster. This type of response frequently occurs at the ex-
pense of working out which projects and policies would be the best
ones to pursue through some sort of planning process.


The primary purpose of hazard mitigation planning is to identify
community policies, actions, and tools for implementation over the
long term that will result in a reduction in risk and potential for
future losses community-wide. This is accomplished by using a
systematic process of learning about the hazards that can affect
your community or state, setting clear goals, identifying appropri-
ate actions, following through with an effective mitigation strategy,
and keeping the plan current.


Effective planning forges partnerships that will bring together the
skills, expertise, and experience of a broad range of groups to
achieve a common vision for the community or state, and can also
ensure that the most appropriate and equitable mitigation projects
will be undertaken. Hazard mitigation planning is most successful
when it increases public and political support for mitigation pro-
grams, results in actions that also support other important commu-
nity goals and objectives, and influences the community's or state's
decision making to include hazard reduction considerations.


Communities with up-to-date mitigation plans will be better able to
identify and articulate their needs to state and federal officials,
giving them a competitive edge when grant funding becomes
available. Planning also enables communities and states to better
identify sources of technical and financial resources outside of
traditional venues.


In general, the amount of effort that citizens put into planning
often reflects the significance of the problems to members of the
community. However, since many citizens are not even aware that
vulnerability to hazards may be an issue within their community,
hazard mitigation planning is often hindered by:


� Lack of understanding of the hazards and risks and that
effective solutions to these issues are available;


In 1996, FEMA estimated
that Oregon had avoided
about $10 million a year in flood losses
because of strong land-use planning
that considers natural haz-
ards. This was not accom-
plished by accident but
through the foresight of pre-
vious Oregon administra-
tions to call for local plans
to include inventories, policies, and or-
dinances to guide development in haz-
ard-prone areas for the previous 25
years. Using a comprehensive ap-
proach to planning has resulted in re-
duced losses from flooding, landslides,
and earthquakes.


Getting Started: Building
Support for Mitigation Plan-
ning is part of a series of guides that
will help you identify, plan, and evalu-
ate measures that can reduce the im-
pacts of natural hazards in your
community or state through a compre-
hensive and orderly process known as
Hazard Mitigation Planning.
As detailed in the Foreword, the pro-
cess consists of four basic phases as
shown below. This guide, Getting
Started, addresses the first phase of the
planning process, which consists of cre-
ating a mitigation planning team that
has broad representation, and devel-
oping public support for the planning
process. The second phase, Assess
Risks, explains identifying hazards and
assessing losses. The third and fourth
phases, Develop a Mitigation Plan and
Implement the Plan and Monitor
Progress, discuss establishing goals
and priorities, selecting mitigation
projects, and writing, implementing, and
revisiting the mitigation plan, respec-
tively.
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What is Planning?
It is important to have a good understanding of what
is meant by "planning" in this context. As a general
practice, planning is a way that people figure out


how to accomplish a goal or solve a problem. The methods
for planning are quite varied, based on what people are try-
ing to do. The following examples of planning in your per-
sonal life can be used to understand the different approaches
to planning, including mitigation planning.


Sometimes people plan as they go, literally making it up along
the way. For example, if you decide to take a weekend drive
in the country with your family, the "plan" simply consists of
deciding when to leave the house and the general direction
you will take to get out of town. As you travel the roadways,
your family makes decisions about where to stop, where to
turn, and when to head back home, i.e., the plan continues to
be developed as it occurs. This type of planning is fine when
the desired result is simply to have an experience without a
lot of specific expectations.


When there is a more specific goal in mind, a more thought-
ful planning approach is required. For example, this time your
family needs to visit relatives in a distant city. You research
and evaluate your options for traveling, weighing the cost of
various transportation alternatives (cars, trains, airplanes, etc.)
versus the amount of time it requires for each mode of trans-
port. You decide on a method and a time to travel that meets
your needs and budget, make the necessary travel arrange-
ments, and undertake the journey. In so doing, the planning
process helps you realize the goal of visiting your relatives
using your resources (in this case, time and money) in the
most efficient manner. This approach only involves a few
simple steps – researching and comparing options, and imple-
mentation – and works well to attain a single distinct result.


When the ultimate goal is more complex, however, the plan-
ning process required to reach a successful result must ac-


Why Follow a Planning Process?
The planning process is as important as the plan itself. A thorough
planning process can help your community or state:


� Create a vision of what it wants to become in the future.


� See the big picture of how the economy, environment, and people will change.


� Select and agree on common goals.


� Involve as many people, local organizations, and businesses as possible.


� Find out how much time, money, and other resources are necessary to
create positive change.


� Regularly evaluate the success of the plan in achieving your goals, and
update the plan as needed to account for new information, changes in com-
munity goals, or new laws and regulations.


� Develop connections with organizations and institutions that will sustain
your planning outcomes.


count for more issues and takes a little more effort. Suppose
you want to plan for your eventual retirement so that you and
your spouse will have enough funds to take care of your ba-
sic needs and to enjoy yourselves. You (perhaps with the help
of a financial advisor) take stock of your resources and earn-
ing potential, your likely expenses over time, and options for
saving and investing your money to provide different levels of
return and security. As part of this process, you evaluate the
risk that is inherent in different types of investments, the num-
ber of years you will be working and saving, and a host of
other factors. During the planning process, you will probably
refine and revise your retirement goals as you find out more
about what you can realistically accomplish. Also, an impor-
tant difference in this type of planning process, compared
with the previous two examples, is that you will be making
decisions about how to start your investment program, but if
you are wise, you will revisit your financial plan from time to
time to make sure it continues to fit your needs and capabili-
ties.


In doing so, you will have embarked on a long-term planning
process that:


� Has an overarching mission (in this example, "attain-
ing financial security") but also allows for flexibility re-
garding specific actions to be taken as the plan devel-
ops;


� Accounts for the interactions of a number of dynamic
factors that might influence your decision making; and


� Does not have a finite life span, i.e., ultimate success
requires periodic attention through the years to make
sure that your mission is attained.


You have also expanded your decision-making framework in
such a way that all of the other decisions in your life will now
have to consider your financial goals with respect to retire-
ment. Your retirement goals have now become integrated into
other important decisions in your life.
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� Lack of readiness to begin or to invest in the process
due to this lack of understanding; and


� Difficulty obtaining resources to undertake a planning
process.


Elected officials have to balance many competing interests. Their
efforts and resources are often consumed by what are considered
more immediate concerns; e.g., finding solutions to congested
roadways, fluctuating economic conditions, overcrowding in
schools, etc. It is difficult sometimes to dedicate the limited re-
sources of a community toward dealing with a problem such as
hazard risk reduction, especially when the problem may be difficult
to recognize on a daily basis.


When communities or states have not experienced significant
disasters within recent memory, the true magnitude of the problem
may not be recognized. Even if the basic threats are generally
known, the descriptions often used to characterize the magnitude
of events can mislead the public as to the inherent risk. For ex-
ample, a "100-year flood" can sound like something you don't have
to worry about in the short term, but in reality it can strike at any
time.


If communities do not believe that they are at risk from potential
hazards, efforts to initiate citizen involvement and partnerships
may be for naught. Many residents assume that current building
codes, zoning regulations, subdivision review processes, and/or
permitting will adequately protect them, but this is not always the
case. Education is a key part of the planning process, and overcom-
ing a lack of awareness should be an integral part of the planning
process.


A community self-assessment tool is provided in Step 1 of this
guide to determine what issues may need to be tackled before any
significant efforts in planning are initiated. This guide points you
in the direction of a number of resources that can be used to help
convince the right people that mitigation planning is worth the
effort and is a good investment for the future of your community
or state. This is particularly important early on to set the proper
context for the initiation of partnerships and citizen involvement
throughout the planning process. The results of your self-assess-
ment can be folded into your capability assessment (Phase 3 of the
planning process) to help define the appropriate mitigation
actions your community will support. Furthermore, this guide
provides information on various ways mitigation planning may be


Guidelines for
Community-Wide
Planning
� Planning is not a product,


but rather a process. Ef-
fective planning efforts result in high-
quality and useful plans, but written
plans are only one element in the
process.


� Planning must be based on a realis-
tic assessment of hazards and of the
likely consequences of disaster
events. Hazard and vulnerability as-
sessments are integral to all commu-
nity-wide planning efforts.


� Planning efforts should be based as
much as possible on a community's
disaster experience, information on
the experiences of other communi-
ties, and research-based planning
principles. Both experience and re-
search help communities under-
stand what to expect when disasters
occur.


� No agency or organization should
plan for disasters in isolation from
other organizations whose efforts are
required to make plans work. With
this goal in mind, a critical initial task
in all planning efforts is to identify and
engage planning partners at the very
start of the planning process.


� In addition to being multi-organiza-
tional, the planning process must
also be inclusive – that is, it should
involve governmental agencies at
various levels, as well as private sec-
tor and community-based organiza-
tions.


� Planning efforts should seek to pro-
vide a range of benefits and incen-
tives for those involved in the process
– benefits that they will receive even
if disasters do not occur.


� While planning is a long-term pro-
cess, that process should involve
tangible milestones and intermedi-
ate successes on which future efforts
can build.


Source: Project Impact Evaluation Team,
University of Delaware Disaster Research
Center, 2002.
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integrated into existing community or state planning processes so
that over time, hazard reduction becomes part of the fabric of
planning for community growth and change, and is not seen as an
additional or adjunct planning effort. This integration will also
enable communities to seek out resources for mitigation planning
that previously may have been overlooked as viable.


This introductory material assumes that you, the reader, have some
knowledge of hazard mitigation but do not know much about
mitigation planning. This guide also assumes you are uncertain
about how much support you may have within your community or
state to undertake such an effort. This guide provides you, and
others like yourself, background information and basic steps to
help you organize and initiate your planning effort.


How do you use this and other how-to
guides?
Developing a plan is a first step toward an end or goal. This guide
shows how to use the planning process to reach your goal(s) and to
engage key people to buy in and create momentum toward that
end.


The planning process is as individual as the jurisdiction that en-
gages in it. Each community or state approaches growth and
change in a unique way, and your planning process should fit your
community's particular 'personality.' As a result, you should not
consider the step-by-step sequence included in this and other how-
to guides to be the only way to pursue mitigation planning. At the
same time, the process illustrated here is based on certain steps
common to successful planning. Getting Started provides detailed
information on the first of four phases of the hazard mitigation
planning process as described in the how-to guides.


Organize Resources. The first phase of the mitigation planning
process includes assessing your readiness to plan, establishing a
planning team, securing political support, and engaging the
community.


Assess Risks. The second phase of the mitigation planning process
involves identifying and evaluating natural hazards and preparing
damage loss estimates. Knowing where hazards can affect your built
environment and the likely outcome of damages and losses result-
ing from a hazard event will help you focus on your most important
assets first. This will build the scientific and technical foundations
of your mitigation strategy. This phase of the mitigation planning


If after reviewing
these materials, you feel you
have completed all the steps
in Phase 1 as a result of
other related planning pro-


cesses, then go to Phase 2, Assess
Risks – Understanding Your Risks
(FEMA 386-2).
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process is explained in Understanding Your Risks: Identifying Hazards
and Estimating Losses (FEMA 386-2).


Develop a Mitigation Plan. The third phase of the mitigation
planning process builds on the risk assessment by developing the
mitigation goals and objectives and ensuring that you are focusing
on the identified risks and potential losses. This phase focuses on
identifying mitigation measures to help achieve your goals and
objectives and reduce future disaster-related losses, and then
capture your efforts in a written plan document. This phase of the
mitigation planning process will be explained in Developing a
Mitigation Plan: Identifying Mitigation Measures and Implementation
Strategies (FEMA 386-3).


Implement and Monitor Progress. The fourth phase of the mitiga-
tion planning process involves adopting, implementing, monitor-
ing, and reviewing the plan to ensure that the plan's goals and
objectives are met. Periodic review of the plan will help keep the
plan current, reflecting the changing needs of the community or
state. This phase of the mitigation planning process will be ex-
plained in Bringing the Plan to Life: Assuring the Success of the Hazard
Mitigation Plan (FEMA 386-4).


The planning process outlined in this series of how-to guides will
help you meet the basic planning requirements of FEMA's mitiga-
tion programs. You must keep in mind, however, that different
FEMA mitigation programs, such as those in Table 1, sometimes
have different planning requirements that must be met to be
eligible for participation in these programs. Therefore, when
submitting a plan, you can either tailor it according to the specific
criteria of the program, or submit a comprehensive, multi-hazard
plan that includes a "crosswalk," i.e., identify for the reviewer what
sections of the plan address the program's requirements. For
example, if you are completing a Flood Mitigation Assistance
(FMA) program or Community Rating System (CRS) plan, it may
need to be expanded to receive credit under DMA 2000, but if you
complete a DMA plan, all other program requirements are likely to
be met.


The Disaster Mitiga-
tion Act of 2000 is
also driving the strengthen-
ing of many pre-existing mitigation plan-
ning requirements for non-mitigation-re-
lated programs. For example, the Fire
Management Assistance Grant Pro-
gram was authorized by Section 420 of
the Stafford Act and by DMA 2000, and
provides for the amelioration, manage-
ment, and control of any fire on publicly
or privately owned forest or grassland
that threatens such destruction as
would constitute a major disaster. As-
sistance must be requested while the
fire is still burning and constitutes the
threat of a major disaster. Grants are
provided through the Grantee to state
and local governments and Indian tribal
governments at a 75 percent federal
cost-share provided that fire hazards
are addressed in an existing state
mitigation plan. Program regulations
for the Fire Management Assistance
Grant Program are located in 44 CFR
Part 204.


FEMA developed guidance
to meet planning criteria in DMA 2000
for communities with plans created un-
der other FEMA programs. Some states
may have criteria that meet or exceed
the recommendations for planning
found in this document. Contact your
state emergency management office for
additional guidance regarding the
unique planning considerations within
your state.
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Types of information found in the how-to
series
The how-to series contains several types of information. Some
information is highlighted with icons. Additional information can
be found in Appendix B, Library. To illustrate how the how-to
information is used, newspaper articles of the fictional town of
Hazardville are provided.


Icons


Guidance focused solely on the role of "states" is identified as a
sidebar with this icon. Although much of the information will be
the same for local, tribal, and state governments, there are differ-
ent requirements for state and local mitigation plans. Furthermore,
states have additional responsibilities to assist local entities in their
planning efforts. Guidance focusing on local governments applies
to tribes as well.


The "DMA" icon provides information relating to the mitigation
planning requirements outlined in the Disaster Mitigation Act
(DMA) of 2000.


The "Caution" icon alerts you to important information and ways
to avoid sticky situations later in the planning process.


The "Glossary" icon identifies terms and concepts for which a
detailed explanation is provided in the Glossary included in Ap-
pendix A.


The "Tips" icon identifies helpful hints and useful information
that can be used in the planning process.


Library


A mitigation planning "Library" has been included in Appendix B.
The library has a wealth of information, including Web addresses,
reference books, and other contact information to help get you
started. All of the Web sites and references listed in the how-to
guide are included in the library.


Town of Hazardville Articles


Applications of the various steps in the mitigation planning process
are illustrated through a fictional community, the Town of
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The Hazardville Post
Vol. CXI No. 65 Thursday, January 22, 2002


[Hazardville, EM]   Mayor
McDonald returned from the an-
nual National Conference of May-
ors last week seemingly a new man.
"It all fits now, like finding a giant
missing piece of a jigsaw puzzle!"
Mayor McDonald excitedly pro-
claimed in a press conference yes-
terday. The Mayor attended several
workshops focusing on communities
that have incorporated sustainable
development concepts into their
city, county, and town planning.
"These communities are now safer
places to live, work and do business,
and I want that for Hazardville as
well," McDonald said.


A major component of this sus-
tainable development is hazard


Hazardville, located in the State of Emergency. Hazardville, a small
community with limited resources and multiple hazards, is develop-
ing a multi-hazard mitigation plan. Newspaper accounts illustrate
the various steps in the mitigation planning process.


Worksheet


Finally, to help track your progress, a worksheet has been devel-
oped to correspond with Step 2 of this guide. This worksheet is
included at the end of Step 2 and also in Appendix C. Use this
form to record your progress as you undertake the process of
building support for mitigation planning.


Mayor Declares a New Way of Thinking
for the Town of Hazardville


mitigation, which is any action that
reduces or eliminates the loss of life
or property damage resulting from
hazards such as floods, earthquakes,
hazardous material spills, and tor-
nadoes. Mayor McDonald said, "Al-
though we have a Floodplain Ad-
ministrator, we really haven't con-
sidered the many other types of
natural and human-caused hazards,
which is surprising when you con-
sider that we seem to be vulnerable
to many different hazards. Our com-
munity has not been using the plan-
ning department to deal with risk
reduction, and after a closer look, I
feel our planning department
should play a larger role in support-
ing risk reduction programs. The


planning department maintains a
wealth of information on existing
infrastructure, buildings, and popu-
lation demographics, and keeps up
with growth issues in and around
Hazardville. It also manages the lo-
cal planning process, and thus un-
derstands what is important to citi-
zens as Hazardville grows and
changes. They are in a pivotal posi-
tion to help guide our mitigation
planning process."


Mayor McDonald has been very
busy meeting in closed-door sessions
with members of the Town Council
and several members of the town
government this week. He has
promised to release more informa-
tion in the next few days.
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assess
community
supportOverview


Much of mitigation planning involves cycles of learning about
your community and then acting on what you have discov-


ered. The more you understand the issues, important concerns,
and capabilities in your community, the more you can develop a
planning process that reflects community values and thereby gener-
ates support for projects and outcomes.


Among the first steps in the planning process is measuring the
level and source of community support for planning, and working
on securing any needed support where gaps are identified. Step 1
provides questions to prompt you to identify and obtain appropri-
ate sources of necessary ingredients for successful planning. Step 1
also discusses how to determine the appropriate geographic area in
which to focus the planning effort. Step 2 will assist you in seeking
answers to the questions posed in Step 1 so that you can begin to
establish the organizational framework for the planning effort.


The remainder of this section provides guidance on how to deal
with deficiencies in any of these particular areas. If your commu-
nity is really ready to go, that is great! If not, as is more frequently
the case, you may need to work hard to build support. This may
take a couple of meetings or many months, depending on the
community's level of readiness. Once you have "primed the pump,"
you can begin enlisting others to form the planning team, Step 2
of Getting Started.


Mitigation planning is not a linear
process. With the exception of the risk assess-
ment, most tasks can be completed in any order
that works for the community, particularly when you


are working on building support in your community. For ex-
ample, what would happen if you completed Step 1 and de-
termined that the appropriate level of government for your
mitigation planning efforts was the town, but later on, you
realized the town did not have sufficient resources or the
proper authority to develop and approve the mitigation plan?
You may need to revisit this step after contacting the county.


Furthermore, if the community is not ready to plan (i.e., there
is no political support for planning or the community has in-
adequate funding), it may be more appropriate in some cases
to begin instead with Step 3, Engage the Public to build pub-
lic pressure to support mitigation planning. This will allow the
community to build the support for planning before the plan-
ning team is established. It is also possible that you will have
to complete a minimal type of risk assessment in order to
obtain support for the planning process. In that case, you would
refer to Understanding Your Risks (FEMA 386-2).
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Defining the
Planning Area
States should help commu-
nities to determine the opti-
mal planning areas in which they will
work. This determination may be based
on state planning goals, statewide plan-
ning initiatives already underway, and
resource availability.


Procedures and techniques
Task A. Determine the planning area.


In consultation with the state, identify the areas or jurisdictions to
be included in the mitigation planning process. Local governments
most often create a mitigation plan that covers their entire political
jurisdiction, be it a county, city, township, parish, borough, or unin-
corporated community that falls under a county's jurisdiction, but
the plan does not usually cross jurisdictional boundaries.


In many instances, however, planning on a broader scale can bring
additional resources, such as staff and experience, to the effort and
can help to address hazards that may originate outside of a
community's jurisdictional boundaries. It may be a practical and
cost-saving way to approach hazard reduction for a large number of
communities, particularly if hazards and vulnerabilities are similar
across a large area. An example of a multi-jurisdictional planning
area would be several towns located along the same fault zone
whose main hazard is earthquakes, or communities that lie within
the same watershed.


Smaller jurisdictions may also benefit from working together be-
cause of the additional resources and expertise that collaboration
can bring. Many counties with numerous townships and incorpo-
rated municipalities may use a county approach simply for the sake
of streamlining, since counties often provide emergency manage-
ment services to their jurisdictions, whether incorporated or not.
Communities should also consider working with an existing re-
gional planning commission or other regional planning organiza-
tion.


A multi-jurisdictional approach carries with it the increased oppor-
tunity for conflict, however, so if you have the option of choosing a
jurisdiction with which to work, care should be given to selecting
jurisdictions with similar characteristics and goals.


Consider including localities that you have teamed with in the past.
Your jurisdiction already may be working together with another
nearby jurisdiction, or may work closely with a regional planning
district. If so, it may be a natural fit to become part of a larger plan-
ning area. How your planning area is defined is up to you and the
state, but the one thing that the jurisdictions must have in com-
mon is the commitment and the shared sense that something
needs to change. For more detailed guidance, see Multi-Jurisdic-
tional Approaches to Mitigation Planning (FEMA 386-8).


Reasons for Multi-
Jurisdictional Planning
� Creates partnerships.


� Is practical for addressing issues
best dealt with on a larger scale, such
as watersheds, which do not recog-
nize political boundaries.


� Takes advantage of existing planning
mechanisms, such as regional plan-
ning organizations.


� Can create economies of
scale and enable pooling
of limited resources.


While DMA 2000,
along with CRS and FMA,
allow multi-jurisdictional
plans, you should still check
with the State Hazard Miti-
gation Officer (SHMO) to determine if
this is a viable approach.


Under DMA 2000
regulations, local gov-
ernments may be defined in
many different ways. A local
government may be defined
by a political boundary such as an in-
corporated city, county, parish, or town-
ship, or it might not have a distinct
political boundary, for example a water-
shed or metropolitan region.
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Task B. Determine if the community is ready to begin the
planning process.


Below is a series of questions designed to help you assess the avail-
ability of key elements necessary for a successful planning process:
KNOWLEDGE, SUPPORT, and RESOURCES. Seeking answers to
these questions will help you determine what you should focus on
to ensure that you have the necessary ingredients in place to begin
planning:


Knowledge. Answering the following four questions can help you
begin to determine the level of understanding about hazard mitiga-
tion planning and risk reduction in your community. If you deter-
mine that your public officials are either unfamiliar with hazard
mitigation or unconvinced that investing in mitigation measures
before a disaster strikes will save more money than it would cost to
recover from the disaster, you should consider engaging in the ac-
tivities related to "Knowledge" that are included later in this step
under Task C to help increase knowledge of hazard mitigation in
your community.


1. How much do elected and/or appointed officials know
and understand about hazards in their area? Do they
know what they and the community can do to reduce
their effects? Has there been recent disaster (or severe
weather) activity?


2. How much do the citizens know about hazards in the
community?


3. Do officials and citizens understand that their actions,
behavior, and decisions affect their vulnerability and
that steps can be taken to reduce risks?


Consult with the State Hazard Mitigation Officer
(SHMO)
The states play an important role in determining the appropriate plan-
ning area for local hazard mitigation planning efforts. Given the diver-


sity of state and local planning authorities throughout the nation, the DMA and
the Interim Final Rule define "local government" broadly and provide the states
with the necessary flexibility to determine how local governments will be in-
volved in the hazard mitigation planning process. Some states may encourage a
particular level of local government to have the lead responsibility for "local" plan
development – be it an incorporated municipality, township, county or regional
level of government. Other state mitigation planning programs may encourage a
considerable range of flexibility in how communities can work together with ad-
jacent jurisdictions, such as the development of local hazard mitigation plans on
a watershed basis. Communities should contact the state emergency manage-
ment office and, in particular, the SHMO, early on to obtain guidance for deter-
mining the appropriate planning area.


States should as-
sist local jurisdic-
tions in assessing support
for mitigation planning. In
addition, states should build


their own support for mitigation planning
by educating new state officials and de-
partment heads and seeking to build
collaborative relationships.
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4. Is there a difference between the risk perceived by the
community and the actual risk (to the extent that risk
is currently known)?


Support. Answering the following questions can help you begin to
determine the level of support for hazard mitigation planning and
mitigation project implementation in your community. If you de-
termine that your local government elected and/or appointed offi-
cials or citizens do not know how they and the private sector can
support mitigation, consider engaging in activities related to "Sup-
port" included later in this step under Task C to help identify strat-
egies to increase the level of support for hazard mitigation. If you
are unfamiliar with other types of planning activities at work in
your community that can help support mitigation planning and
activities, review these examples as well in the "Support" section
under Task C.


5. Do elected and appointed officials understand how
local, state, and federal levels each support hazard
mitigation and emergency management?


6. Is there something (not necessarily hazard-related)
that citizens are dissatisfied with that may be located in
a hazard area (i.e., tourism, economic development,
blight, transportation issues) that could be dealt with
in context of mitigation planning? How can the miti-
gation plan contribute to other planning initiatives?


7. How likely is it that there will be an individual to serve
as a champion to provide leadership and/or support
for mitigation planning (individual, organization, or
business)?


8. What would it take to identify or recruit a planning
team leader? How will you capitalize and build on ex-
panding enthusiasm?


9. Is there an existing FMA or CRS flood mitigation plan
or other single hazard plan?


10. Is there an existing system for planning in the commu-
nity? Is there a planning department? A community
plan? Are there local staff with planning capabilities
with whom you can collaborate?


11. Is there a history of community interest and/or in-
volvement in environmental issues? Recreational is-
sues? Safety issues?
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12. Is there an existing land use map, GIS system, contour
map, soils map, topographic map, or other material
that can be used to better understand the hazards con-
text of the community?


Resources. Answering the following questions can help you begin
to determine the availability of resources and capabilities for haz-
ard mitigation planning and mitigation measures in your commu-
nity. If you determine that you are unfamiliar with programs that
may be available in your community or state, or need financial re-
sources to initiate the planning process, consider the activities re-
lated to "Resources" that are included later in this step under Task
C to help identify untapped resources to support hazard mitiga-
tion.


13. Are you aware of the range of non-FEMA or non-miti-
gation programs available to assist in mitigation
projects?


14. What are the major employers, industries, and organi-
zations that help shape the culture of the community?
Are they willing to be involved?


It may be difficult to obtain these answers. If so, you may wish to go
ahead and begin to build your planning team knowing that you
can come back to this section for guidance on issues related to
knowledge, support, and resources for planning. The answers to
these questions should be compiled and incorporated into your
plan document, particularly in the capability analysis section that
you will develop during Phase 3 of the planning process. This infor-
mation, coupled with hazard and vulnerability information you will
collect in Phase 2, will shape the projects and policies adopted in
your mitigation plan.


If your community can satisfactorily answer each of
the questions above and is clearly ready to begin a


mitigation plan, go to Step 2. If not, go to the
appropriate part of Task C below.


Task C. Remove roadblocks.


Mitigation planning roadblocks related to knowledge, support, and
planning resources, such as lack of interest and limited funding,
can be overcome in several ways:


� Educating public officials about the benefits of reducing
potential losses through pre-disaster mitigation plan-
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ning and about the costs of not having a mitigation plan
can help convince them of the importance of mitigation
planning. It can also give them a new understanding of
what is at stake if they do not develop a plan for reduc-
ing losses from hazards.


� Identifying leaders in other communities who were suc-
cessful in developing and/or implementing mitigation
plans can help bring peers together to benefit from ex-
perience.


� Identifying a team leader in a position of authority, such
as a community leader, elected official, or influential
agency head, can help tremendously in convincing
elected officials and others to support the planning ef-
fort.


� Capitalizing on new regulations such as those imple-
menting the DMA, which require states and local com-
munities to have approved plans to be eligible for
post-disaster mitigation funding, can serve as an entry
point of discussion with elected officials.


� Identifying existing processes such as comprehensive
planning that can be expanded to include the develop-
ment of a mitigation plan or include hazard mitigation
elements.


� Identifying self-interests in mitigation for a variety of
sectors of the community or state to obtain broad sup-
port.


� Identifying a variety of potential funding and technical
resources to support the planning process and being
ready to provide this information to others.


Following are steps you can take to overcome these roadblocks.


Knowledge
1. Educate public officials on hazards and risks in your


area.


a. Have statistics ready about the last disaster. Many pub-
lic officials are unfamiliar with hazard mitigation plan-
ning and the mitigation planning process. Unless your
community or state has experienced a recent disaster,
local elected officials might not be very familiar with
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local hazards and the associated risks. Before you or
others meet with the officials, make sure you are well
prepared and have done your homework. Know the
details of recent hazard events, such as the number of
households that were damaged or destroyed, the num-
ber of businesses that closed, or the reduction in tour-
ism as a result of recent disaster events. For details on
estimating losses, refer to Phase 2 of the mitigation
planning process in Understanding Your Risks (FEMA
386-2).


If it has been some time since the last disaster event,
you may find it difficult to convince officials that your
community is vulnerable to hazards. You are likely to
get a negative response if you try to scare these officials
into action. Some communities have always relied on
the promise that since disasters happen so infre-
quently, it is better to wait until a disaster strikes than
to try to change the way the community conducts its
daily business. If this is the case, you may wish to skip
to Step 3, Engage the Public first.


b. Discuss general options. If you discuss potential mitiga-
tion options that the community currently has under
consideration, try to be as inclusive as possible, without
going into too many details. Only mentioning preven-
tive actions, such as restricting development in hazard
areas and enforcing stricter building codes, may give
the officials the wrong impression about the true
range and flexibility of mitigation options. Be sure to
stress to officials that the plan's mitigation goals, objec-
tives, and strategies will be determined with the
public's input and support. For more details on devel-
oping an implementation strategy, refer to Phase 3 of
the mitigation planning process in Developing a Mitiga-
tion Plan (FEMA 386-3).


c. Remember the bottom line. Elected officials are con-
cerned about the safety and economic well-being of
their constituents. To gain their support, therefore,
you should emphasize how mitigation planning helps
to achieve these goals. In particular, elected officials
like to hear about the economic benefits associated
with public actions, so provide as much information as
possible on the costs of a disaster and how mitigation


States can often
provide general informa-
tion to local jurisdictions
about prior disasters within
their state. In addition, they


should be speaking with local elected
and appointed officials regarding new
regulatory requirements for planning
under DMA, as well as assistance the
state will provide for planning. States
should also be developing hazard re-
duction policies and goals that will be-
come par t of local planning
considerations.


Go to
www.hazardmaps.
gov to find multi-hazard
mapping information for
your community or state. It


is a Web-based collection of natural
hazards information and supporting
data.
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actions can reduce those costs to individuals, busi-
nesses, communities, states, and the federal govern-
ment, particularly for a disaster that recently affected
your community or a nearby community.


d. Be informative but brief. When elected officials hold
meetings, there is usually a multitude of issues before
them. These officials will appreciate and respond posi-
tively if you are organized and prepared for the meet-
ing. Be clear and concise about your needs and
activities, keeping your speaking time to a minimum
whenever possible.


e. Provide examples and success stories from nearby
communities. Public officials like to talk to fellow offi-
cials and counterparts, and they will usually speak with
them before contacting state or federal staff. If you
offer them positive examples from nearby communi-
ties, there is a good chance your officials will be inter-
ested in pursuing similar programs, which could give
the planning process a big boost. Among the many
sources of information on mitigation successes are
FEMA's Web site (www.fema.gov) and CD-ROM, Mitiga-
tion Resources for Success (FEMA 372), and the Web site
for the Association of State Floodplain Managers
(ASFPM) at www.floods.org.


2. Tout the benefits of hazard mitigation and mitigation
planning.


Many of the benefits of hazard mitigation planning are dis-
cussed in this guide, including identifying cost-effective and
technically feasible mitigation measures that will reduce losses
from future disasters; building partnerships with sectors not pre-
viously involved; facilitating funding priorities, especially follow-
ing a disaster; and creating more sustainable communities.
Improved disaster resistance can also be used to attract new
businesses and residents, which results in an improvement to
the overall economy.


a. Planning leads to judicious selection of risk reduction
actions. Hazard mitigation planning is the systematic
process of learning about the hazards that can affect
your community or state; setting clear goals; and iden-
tifying and implementing policies, programs, and ac-
tions that reduce the effects of losses from future


Six broad
categories of
mitigation
measures include:


1. Prevention. Measures
such as planning and zoning, open
space preservation, land develop-
ment regulations, building codes,
storm water management, fire fuel
reduction, soil erosion, and sediment
control.


2. Property Protection. Measures
such as acquisition, relocation, storm
shutters, rebuilding, barriers,
floodproofing, insurance, and struc-
tural retrofits for high winds and
earthquake hazards.


3. Public Education and Awareness.
Measures such as outreach projects,
real estate disclosure, hazard infor-
mation centers, technical assistance,
and school age and adult education
programs.


4. Natural Resource Protection. Mea-
sures such as erosion and sediment
control, stream corridor protection,
vegetative management, and wet-
lands preservation.


5. Emergency Services. Measures
such as hazard threat recognition,
hazard warning systems, emergency
response, protection of critical facili-
ties, and health and safety mainte-
nance.


6. Structural Projects. Measures such
as dams, levees, seawalls, bulk-
heads, revetments, high flow diver-
sions, spillways, buttresses, debris
basins, retaining walls, channel
modifications, storm sewers, and ret-
rofitted buildings and elevated road-
ways (seismic protection).


Summary of "Benefits of
Mitigation Planning"
� Leads to cost-effective


selection of risk reduction
actions


� Builds partnerships


� Contributes to sustain-
able communities


� Establishes funding priorities
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disasters. A hallmark of the planning approach is the
careful selection of these mitigation activities through
continued community participation and technical and
cost analyses.


b. Planning builds partnerships. Hazard mitigation plan-
ning is one of the best ways to enhance collaboration
and gain support among the parties whose interests
might be affected by hazard losses. Working side by
side, a broad range of stakeholders can forge partner-
ships that pool skills, expertise, and experience to
achieve a common vision for the community or state,
helping to ensure that the most appropriate and equi-
table mitigation projects are undertaken. The in-
creased collaboration may also reduce duplication of
efforts that results when stakeholders work in isolation.
Hazard mitigation planning is most successful when
the public and elected officials support mitigation pro-
grams and the identified mitigation actions support
other community goals and objectives.


c. Planning contributes to sustainable communities.
There has been an increasing awareness in the last few
years of the concept of sustainability and its intrinsic
link with natural and human-caused hazard risk reduc-
tion. Sustainability is attained when decisions made by
the present generation do not reduce the options of
future generations. The present generation passes on
to the next a natural, economic, and social environ-
ment that will provide a continuing high quality of life.


States can provide
guidance and can assist lo-
cal communities in the de-
velopment of hazard
mitigation plans. The states


will be working with FEMA to develop
their own mitigation plans and will know
what FEMA is looking for to approve
plans under DMA 2000. In turn, states
will work with their communities to help
them produce a plan that will meet DMA
2000 criteria.


Planning Reduces Losses and Facilitates
Recovery
Most of the city of Kinston, North Carolina is located in the 50-year
floodplain and is extremely vulnerable to flooding. When Hurricane


Floyd hit in 1999, the city was still recovering from Hurricane Fran that hit three
years earlier. Fran inflicted major damage to the city and prompted Kinston to
undertake a new recovery strategy guided by two objectives: to substantially or
permanently reduce flood hazards in the county and to revitalize existing neigh-
borhoods and business developments in a long-term effort to empower citizens
to be self-sufficient, and in the process, improve their quality of life. As such, the
city undertook an acquisition and relocation program to reduce potential flooding
losses from storms. Using federal and state funding, the city had acquired ap-
proximately 100 houses before Hurricane Floyd hit in 1999. Of these houses,
95% would have flooded and more than 75% would have been substantially
damaged. Estimates for property and displacement losses exceeded $6 million.
The city's investment in this program paid off. The city spent $2.1 million on this
program.


Planning Helps
Solve Multiple
Needs
There were only three un-


affected houses available for purchase
in the $40,000 to $60,000 range in
Louisa County in rural Iowa after ter-
rible flooding occurred in 1993. As the
county has limited affordable housing
opportunities, instead of demolishing
175 flood-damaged homes and tempo-
rarily displacing nearly 5% of the
county's population, the county
partnered with the Muscatine Center for
Social Action (MCSA) to address the
shortage of affordable housing. MCSA
has a history of taking on projects no
one else is willing or able to do and,
working with the county, assumed re-
sponsibility for relocating the structur-
ally sound homes out of the floodplain
and initiated an outreach campaign to
find potential buyers. The partnership
provided a valuable service to the resi-
dents and community by keeping the
tax base within the county and provid-
ing affordable and safe housing for
county residents.
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An essential characteristic of a sustainable community
is its resilience to disasters. For more information, see
Planning for a Sustainable Future: the Link Between Hazard
Mitigation and Livability (FEMA 364) and Rebuilding for
a More Sustainable Future: An Operational Framework
(FEMA 365).


Using a planning approach to reduce hazard losses
can facilitate the incorporation of sustainable concepts
in both pre- and post-disaster timeframes. The mitiga-
tion planning process can support a more robust and
sustainable planning effort by assuring that land use
planning and development regulations guide develop-
ment in directions that facilitate many goals simulta-
neously.


Sustainable communities look for ways to combine
policies, programs, and design solutions to bring about
multiple objectives and seek to address and integrate
social and environmental concerns. The planning pro-
cess can provide a framework within which state and
local governments can link sustainability and loss re-
duction to other goals.


For example, sustainable communities often empha-
size open space planning by promoting greenways,
parks, and landscaping. Effective use of open space
can prevent development from encroaching into
floodplains, active fault zones, landslide areas, and
other disaster-prone areas.


d. Planning establishes funding priorities. Communities
and states that have up-to-date mitigation plans are
better able to identify and articulate their needs to
state and federal officials when funding becomes avail-
able, particularly following a disaster. Communities
with mitigation plans in place can often begin the re-
covery process more quickly when a disaster occurs.
Such communities can present projects as an integral
part of an overall, agreed-upon strategy, rather than as
projects that exist in isolation. Furthermore, by having
established priorities ahead of time, states and commu-
nities are better able to identify technical and financial
resources outside traditional venues. To encourage
planning, only those states and communities with ap-
proved plans that meet the DMA 2000 criteria will be


A sustainable community
considers the following issues when
planning for and with their citizens:


1. Environmental quality and quality of
life;


2. Disaster resistance;


3. Economic vitality and a
fair legacy for future gen-
erations; and


4. The impact of its actions and poli-
cies on adjacent jurisdictions as well
as the greater surrounding region
and beyond.


Planning
Promotes
Sustainability
One of the most widely rec-
ognized examples of the connection
between hazard mitigation and
sustainability involves the acquisition of
flood-prone properties in low-income
areas. In such areas, mitigation projects
can fail if adequate affordable housing
cannot be provided for those who are
displaced. When emergency manage-
ment, planning, and affordable housing
advocates coordinate their activities, the
result is newer, better, and safer hous-
ing for the affected residents. Some
states have been successful in using
weatherization funds, provided by the
U.S. Department of Energy's Weather-
ization Assistance Program (WAP) for
residential structures to retrofit homes
against wind and flood damage, thereby
linking energy efficiency and disaster
prevention. The result is safer, more en-
ergy efficient homes.


An example of this collaboration is
Valmeyer, Illinois. After the Mississippi
River flood of 1993, Valmeyer used
funds from the Office of Energy Effi-
ciency and Renewable Energy, Depart-
ment of Energy, to incorporate
sustainable technologies into the design
and construction of a new town out of
the floodplain.
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eligible to receive HMGP funds for mitigation projects.
Under the new regulations, states with enhanced plans
can receive funding under HMGP equal to 20% of the
total estimated Stafford Act disaster assistance (Indi-
vidual and Public Assistance), rather than the 15% tra-
ditionally allocated.


Support for planning
Elected officials tend to be more receptive to understanding the
benefits of hazard mitigation planning following a disaster. Many
officials, however, may not be aware of the vulnerabilities to haz-
ards if disasters have rarely occurred in your area. It is the officials'
responsibility to protect the health, safety, and welfare of their con-
stituents, and, in fact, most building, zoning, and subdivision codes
and ordinances begin with such a preamble. Therefore, it is impor-
tant for you to be able to explain to state and local government
decision makers, private sector entities, citizens, universities, and
nonprofit organizations why they should support mitigation plan-
ning programs. Equally important to discuss are the benefits they
would derive from such support, and the roles they can play to en-
sure the success of the planning process.


To be successful, mitigation planning, just like all community plan-
ning, requires collaboration between, and support from, federal,
state, local, and regional governments; citizens; the private sector;
universities; and non-profit organizations. Many of these entities
have specific statutory authorities; some have funding resources
available, and some can provide technical assistance to support
mitigation efforts. Most importantly, they all contribute toward en-
suring that the planning process results in practicable actions tai-
lored to local needs and circumstances.


1. Support from local government.


Local governments are responsible for enacting and/or enforc-
ing zoning ordinances, land use plans, building codes, and
other measures to protect life and property. They are respon-
sible for informing citizens of the risks hazards pose to people,
property, and the environment, and the measures they can take
to reduce losses from such risks.


Communities are the first to feel the effects of disasters; there-
fore, local governments should do everything possible to protect
their citizens from hazard risks and ensure that their commu-
nity complies with federal and other regulations designed to


Planning
Facilitates
Funding
In Texas, the Harris County


Flood Control District (HCFCD), a divi-
sion of the Harris County Public Infra-
structure Department, implements a
progressive and efficient Acquisition/
Buyout Program during and between
flooding events. Funding for the HCFCD
comes primarily from a dedicated prop-
erty tax, specifically an "ad valorem" tax.
The HCFCD uses other federal agen-
cies as partners to augment funding,
i.e., FEMA, US Army Corps of Engi-
neers, and Department of Housing and
Urban Development. The HCFCD allo-
cates county and flood control funds for
the purchase of homes in the county's
floodplain. It sets priorities and provides
a ranking for properties throughout the
county that are vulnerable to flooding.
HCFCD maintains an extensive data-
base of every property that has flooded,
including details on property location,
floodplain location, dates of events and
inspections, damage amounts, permit
information, substantial damage infor-
mation, and whether it was referred to
a buyout program. For example, after
Tropical Storm Allison hit, FEMA, the
HCFCD, and the State of Texas created
a "fast track" buyout process which al-
lowed over 200 houses to be bought in
the first ten months after the flooding.
This ongoing planning allowed the
HCFCD to quickly leverage federal
funding in the immediate aftermath of
Tropical Storm Allison.
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reduce disaster costs. Local governments are responsible for ad-
dressing hazard threats within the community and for following
a sound planning process for identifying and selecting the best
solution for the community. They are responsible for ensuring
that each citizen has an opportunity to provide input into the
development of local mitigation projects and activities, in the
same tradition as comprehensive planning for communities.


2. Support from state government.


State governments play a significant role in supporting mitiga-
tion planning. States administer programs that provide assis-
tance for mitigation initiatives and act as the liaison between
federal and local governments for all phases of emergency man-
agement. In many states, the Emergency Management Office is
assigned these responsibilities. The SHMO serves as the point of
contact and coordinates all matters relating to hazard mitigation
planning and implementation. Planning departments, environ-
mental agencies, and natural resource agencies may share or
assist in these responsibilities.


The states ensure that local governments uphold federal regula-
tions intended to reduce losses due to hazards. To do this effec-
tively, the state should provide technical and/or financial
resources to their local governments to achieve common mitiga-
tion goals. States continuously evaluate their own facilities and
resource capabilities and produce and maintain statewide miti-
gation plans based on their own priorities, and on local needs
and priorities. The state should educate and inform local gov-
ernments, businesses, and citizens about the hazards and risks
within the state, and should assist them in developing plans to
reduce the risk. The state's role in coordinating hazard mitiga-
tion planning has become even more important with the pas-
sage of DMA 2000.


3. Support from the federal government.


The Federal Emergency Management Agency (FEMA) is the
lead federal agency responsible for providing technical and fi-
nancial assistance to state and local governments for disaster
mitigation planning and the implementation of mitigation
projects. FEMA also promotes mitigation activities and programs
among federal, state, and local governments, as well as busi-
nesses, academic institutions, and non-profit organizations.
FEMA has been given the authority to implement the Disaster
Mitigation Act of 2000 (DMA 2000); however, other federal


Local Government
Powers that Apply
to Hazard
Reduction
Planning. Although the degree of plan-
ning authority of a local jurisdiction is
determined by state legislation, all lo-
cal governments can use a planning
process to educate, encourage partici-
pation, and reach consensus on pro-
moting hazard mitigation.


Regulatory Power. Local jurisdictions
have the authority to regulate land use
development and construction through
zoning, subdivision regulations, design
standards, and floodplain regulations
(note: many states have adopted state-
wide model building codes wherein the
local governments are not allowed to
modify or change the code).


Spending Authority. The way in which
local jurisdictions use public funds can
influence development in hazard areas.
One fiscal management tool that many
communities embrace is the capital im-
provement program, which is generally
a 5-year plan for funding improvements
to public facilities.


Taxing Power. If the private sector
seeks development in hazard areas,
special taxing districts can be created
to balance more equitable and appro-
priate public investments. Preferential
assessments can also be used as in-
centives to retain agricultural and open-
space uses in high hazard areas.


Acquisition. Local governments can
acquire lands in high hazard areas
through conservation easements, pur-
chase of development rights, or outright
purchase.







assess community support 1


1-13Version 1.0    September 2002


agencies implement programs that may also provide support for
mitigation goals, such as the Department of Housing and Urban
Development's Community Development Block Grant program.
Examples of federal assistance available for mitigation are in-
cluded on the FEMA CD, Mitigation Resources for Success (FEMA
372), available through FEMA's publication warehouse.


4. Support from the private sector.


Businesses and private organizations have much to gain by re-
ducing their risks to hazards, in terms of their own well-being, as
well as contributing to reducing risks in the community as a
whole. Historically, more than 25% of businesses never reopen
after a disaster. Even if a business is not physically damaged dur-
ing a disaster, it cannot operate if its employees cannot get to
work, if water and electricity are unavailable, or if customers fear
safety hazards.


5. Citizen support.


Citizens are ultimately responsible for their own safety and for
protecting their assets from damage by preparing for potential
disasters that could occur within their community. It is impor-
tant that they find out about local hazards and identify measures
they can take to reduce their impact on their homes and fami-
lies. For example, the purchase of insurance that will cover their
risk from these hazards is one specific approach. The larger is-
sue of economic viability of the community is also very impor-
tant to citizens, so it is crucial to convey to citizens how
involvement in a mitigation planning process helps protect eco-
nomic assets from disaster losses.


6. Support from academic institutions.


Academic institutions often have their own emergency response
or operations plans to ensure the safety of their faculty, staff,
and students. Often, however these institutions are unfamiliar
with the hazards that could threaten their facilities and have not
identified measures that can be taken to reduce their impact.
Just as with private sector entities, schools stand to sustain losses
in disasters and can gain much by supporting and participating
in planning. In addition, they can often provide valuable re-
sources to the community, such as technical expertise, facilities
in which to host meetings, post-disaster services and facilities,
and student resources to assist in data gathering.


The ability of busi-
nesses to recover af-
ter a flood, fire, earthquake,
or other disaster could be
the difference between


community survival and failure. When
a major company that employs a large
percentage of a community's popula-
tion remains closed following a disas-
ter, employees may leave town or seek
jobs elsewhere.


What happened in Elkins, West Virginia
is just one example. The Kingsford
Manufacturing Company's charcoal
production plant employs more than
100 residents in this small town. "The
Kingsford plant is an essential member
of its local community, contributing over
$8.5 million to the economy in direct
impact including payroll, taxes, and pur-
chases of supplies, utilities, and raw
materials from local lumber mills. Addi-
tionally, the Kingsford plant's total eco-
nomic impact on this community is
estimated annually at $23 million." (Pro-
tecting Business Operations, FEMA
331.)


In November 1985, the plant sustained
$11 million in damage and 2 months of
downtime when it received more than
7 feet of floodwaters. After it was shut
down twice in 1996 due to flooding, re-
sulting in another $4 million in damages,
the plant developed a mitigation strat-
egy to reduce its risk from future flood
losses. The alternative of moving the
plant to another community out of the
floodplain could have spelled economic
doom for Elkins.
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Under DMA 2000,
states have an opportunity
to create enhanced state
mitigation plans that will
demonstrate their mitigation
capabilities and can obtain up to an ad-
ditional 5% in HMGP funding. States
should also ensure that communities
know that post-disaster funding, such
as the HMGP, will only be awarded to
communities with approved local miti-
gation plans (refer to Interim Final Rule
at 44 CFR Parts 201 and 206 published
in the Federal Register on February 26,
2002).


States that have an approved mitiga-
tion plan in place can still use up to 7%
of the HMGP funds for mitigation plan-
ning after a major disaster declaration.


The Pre-Disaster Mitigation Program
(PDM), authorized by DMA 2000, can
provide pre-disaster funding to states,
communities, and tribes for cost-effec-
tive hazard mitigation activities that are
identified in a mitigation plan, and for
planning itself.


7. Support from a champion.


Having a prominent and well-respected community business
leader, elected official, or agency head advocate for the initia-
tion of the planning process will help you enlist the support of
other officials and community leaders. This also increases the
"human" aspect of loss reduction by associating it with a recog-
nizable personality.


8. Capitalize on new regulations.


DMA 2000 and its implementing regulations provide significant
opportunities for states and local governments to strengthen
mitigation efforts through planning. Interim Final Regulations
implementing DMA 2000 were published February 26, 2002.
These regulations provide guidelines for the planning process
and the content of plans. According to these regulations, states
and communities must have approved plans in place to receive
HMGP funds. States must have approved plans in place to re-
ceive any non-emergency Stafford Act funds.


States and communities with existing mitigation plans are urged to re-
vise them to comply with the new DMA 2000 regulations. In addition,
tying mitigation planning into other ongoing planning initia-
tives can significantly streamline your planning efforts and build
coalitions across units of local government, the private sector,
and your community. Integrating mitigation planning with
other efforts provides the opportunity to draw from other plans,
which enables hazard reduction goals, objectives, and actions to
align with other community goals, values, and policies.


9. Create support by expanding current planning initia-
tives to include mitigation concepts, policies, and
activities.


Some opportunities to increase support for mitigation activities
may include those shown below. Note that many of these oppor-
tunities are best used after mitigation actions are identified in
Phase 3 of the planning process. However, knowing early on
that you can use these tools to further support planning can
help lend momentum to early planning efforts. In addition,
these tools are efficient as implementing mechanisms for mitiga-
tion actions identified in Phase 3 of the planning process.


By examining various community plan documents, you may dis-
cover public dissatisfaction or concern with issues or physical
features that have implications for hazard reduction. For ex-


Identify an upcom-
ing opportunity for
your community or state to
initiate planning for hazards.
Recently experienced di-
sasters may provide increased aware-
ness and concern for developing a
mitigation plan. This interest can act as
a catalyst for structuring a successful
mitigation planning effort. Such cata-
lysts do not necessarily have to reside
in the community itself. They can involve
a high profile disaster elsewhere, a re-
cent hazards analysis study, a book or
popular movie about a disaster, or other
activities that focus attention on hazards
and risks.
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ample, citizens may be concerned about a blighted downtown
business district that also happens to lie in the floodplain. By
tapping into the existing momentum for this issue, you can
channel some of the same support into reducing losses in that
area.


a. Comprehensive and other community-oriented plan-
ning activities. Not all communities have comprehen-
sive plans or are required to develop them under
state-enabling legislation, but all communities need to
plan for their future. Integrating mitigation concepts
and policies into existing plans provides expanded
means for implementing initiatives via well-established
mechanisms. As comprehensive plans are reviewed and
updated, and after mitigation strategies are developed,
mitigation policies and activities should be incorpo-
rated into elements of the plan such as economic de-
velopment, transportation, recreation, historic
preservation, and housing. A natural hazards element
may also be desired. Planning for future land uses by
considering hazard constraints and opportunities, ad-
dressing environmental concerns, and incorporating
hazard reduction into capital improvements and infra-
structure elements are all potential mitigation oppor-
tunities.


Some other special purpose community plans that can
be used to help support mitigation planning include:


� Stormwater management plans: these plans describe
actions to maintain system capacity to handle
stormwater, which also provides flood mitigation
benefits;


� Open space and recreation plans: these plans target
locations for open space and recreation areas where
property acquisition or buyout programs in hazard
areas can complement the planned improvements;


� Redevelopment and housing plans: these plans
identify areas where construction is occurring or will
occur. Opportunities exist to incorporate mitigation
techniques into retrofit activities and new construc-
tion, and to influence the location of redevelop-
ment away from hazard areas; and


� Transportation plans: these plans identify and
prioritize road improvement projects where mitiga-


Disasters can affect
your community's housing,
economy, transportation,
cultural resources, and
natural resources, which are


all usually covered in a comprehensive
plan. A comprehensive plan reflects
what the community would like to see
happen in the future. The plan is car-
ried out through other local measures
such as capital improvements, zoning,
and subdivision ordinances. The com-
prehensive plan can incorporate miti-
gation strategies identified in the
community's mitigation plan to discour-
age new development in hazard-prone
areas and encourage practices that are
consistent with the mitigation goals.
Some mitigation activities, such as the
acquisition of land in high hazard ar-
eas, can tie in with pre-existing com-
munity goals, such as preserving open
space, improving environmental qual-
ity and natural features, and enhancing
recreational opportunities.


More information
and resources re-
garding compre-
hensive plans, including


developing hazard elements, can be
found on the American Planning
Association's Web site at
www.planning.org. You may also con-
tact your local planner, regional plan-
ning agency, or state planning agency
for more information.







1-16 STATE AND LOCAL MITIGATION PLANNING how-to guide: Getting Started


tion of transportation and utility systems can be
incorporated.


b. Capital improvement plans. State and local govern-
ments and private organizations of any size have capi-
tal improvement plans for building new facilities and
replacing inadequate facilities. These plans could in-
corporate mitigation principles into planned projects
such as locating new public buildings out of high haz-
ard areas or sizing adequate culverts to accommodate
floodwaters. These plans could also include provisions
for upgrading replacement facilities using the latest
mitigation techniques; ensuring that new facilities are
built to the most current codes, standards, and specifi-
cations; and avoiding the extension of public facilities
in hazard areas.


c. Floodplain remapping or updating. FEMA is currently
in the process of updating Flood Insurance Rate Maps
(FIRMs) for approximately 3,300 communities. Over
the next five to seven years, more than 2,700 new digi-
tal maps of flood-prone communities that have never
been mapped before will also be included in this pro-
gram. The new and updated information that will be
delineated on the maps is an important impetus to
either revise your existing mitigation and floodplain
management plans, or to create a new mitigation plan
to address flood hazards. Check with your local flood-
plain administrator or your state National Flood Insur-
ance Program (NFIP) coordinator to discuss the public
participation requirements of revising your FIRMs and
how the flood hazard will affect risk in your jurisdic-
tion.


It is always important to revisit the mitigation plan ev-
ery time a flood map is revised, particularly if flood-
plains encompass developed areas. For more
information on FEMA's flood hazard mapping, or to
find out if your community is scheduled to be
remapped, go to http://www.fema.gov/mit/tsd/
st_main.htm, or talk to your state NFIP coordinator.


d. Existing mitigation plans and other emergency manage-
ment plans. Communities and states should review ex-
isting mitigation plans and update them to meet DMA
2000 requirements. However, planning does not end
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with this update. It is important to understand that
vulnerability to hazards does change over time. Drain-
age patterns, shoreline erosion, water levels, popula-
tion demographics, and development patterns within
hazard areas are not constants. New research and an
improved understanding of hazards and the develop-
ment of new mitigation approaches will also require
you to update your mitigation plan. Finally, plans often
have to be updated within an established timeframe in
order to be compliant with federal and state regula-
tions. This update provides an excellent opportunity to
begin incorporating multi-hazard mitigation principles
into these plans. Bringing the Plan to Life (FEMA 386-4)
will address the plan maintenance and update pro-
cesses.


Emergency operations plans identify preparedness and
response procedures into which mitigation consider-
ations could be incorporated to facilitate post-disaster
reconstruction and recovery. To keep plans up-to-date,
states and local governments must conduct real-life
exercises based on actual risk scenarios. Issues that
emerge from post-disaster scenarios often draw atten-
tion to pre-disaster mitigation activities that can be
undertaken now to prevent future disaster losses.


FEMA can make available post-disaster mitigation and
recovery exercises for flood, earthquake, and hurri-
cane disaster scenarios. Exercises designed to assist
communities in pre-disaster mitigation planning are
also being developed. Check with your FEMA regional
office.


e. Post-disaster recovery planning. Trying to organize and
prioritize projects in a post-disaster situation without a
previously adopted mitigation plan can be a disaster in
its own right. Officials face extraordinary pressure to
immediately rebuild affected areas back to pre-disaster
conditions, eliminating the possibility of reducing
losses from future events. A mitigation plan that ad-
dresses post-disaster issues before the event could help
to take some of the pressure off elected officials, and
would provide a publicly supported reason for a more
sustainable redevelopment effort. See Planning for Post-


After the initial ap-
proval, state mitigation
plans must be reviewed,
updated, and submitted for
re-approval by FEMA every


three years. Local mitigation plans must
be reviewed, updated, and re-submit-
ted to FEMA every five years.


Do not assume that
hazard elements in local,
state, or other federal plans
required by state law auto-
matically meet DMA 2000


requirements. You should review any ex-
isting hazard elements against the In-
terim Final Rule published in the Federal
Register February 26, 2002 (44 CFR
Parts 201 and 206) to determine com-
pliance. Your SHMO can also help you.
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Disaster Recovery and Reconstruction for guidance, avail-
able from the FEMA publications warehouse.


10. Support from other programs.


a. The National Flood Insurance Program (NFIP) offers
federally-backed flood insurance to help reduce disas-
ter losses from flooding. It provides flood insurance to
property owners for structures that otherwise would be
uninsurable because of their susceptibility to flooding,
in exchange for communities adopting and imple-
menting floodplain management regulations to mini-
mize future flood losses to new construction.


b. The Community Rating System (CRS) is a program
under NFIP that recognizes and encourages commu-
nity floodplain management activities that exceed the
minimum NFIP standards. The CRS recognizes com-
munity efforts beyond the NFIP minimum standards
by reducing flood insurance premiums from 5% to
45% for the community's property owners, depending
on the amount of public information and floodplain
management activities that the community undertakes.
Communities receive credit under CRS for developing
a flood mitigation plan.


c. The Flood Mitigation Assistance Program (FMA) is a
program under the NFIP that provides funding for
states and communities for the preparation of mitiga-
tion plans and for flood mitigation projects. Plans re-
quired under FMA can serve as the basis of DMA 2000
plans, and can be expanded using the criteria in the
Interim Final Rule implementing DMA 2000.


d. Pre-Disaster Mitigation Program (PDM), authorized
under DMA 2000, provides for pre-disaster funding of
mitigation planning and projects on a competitive ba-
sis. An approved mitigation plan is required to receive
funding. Check with your FEMA regional office for
latest information on availability of funds.


See Table 1 (page xi) for planning requirements for the HMGP,
PDM, FMA, and CRS programs.
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Planning resources
There are three primary types of resources that will facilitate your
planning efforts: technical, financial, and human.


1. Technical resources for mitigation planning include
professional advice on matters related to economics,
science, engineering, mapping, and planning, as well
as procedural information. In mitigation planning,
expertise on this wide array of topics is often needed
in order to have enough information to make determi-
nations as to project type and priority. Not all of this
expertise is needed in the beginning stage of plan-
ning. However, you should note when you feel you will
need to obtain such assistance and where you might
obtain such assistance. Technical resources also in-
clude data necessary to complete risk assessments or
make project decisions.


2. Financial resources are critical for implementing most
projects, as well as for securing the technical resources
discussed above. In addition to the "traditional" FEMA
funding programs, you should seek out community,
state, and other federal agency funding sources from
programs with missions related to the type of mitiga-
tion activity being pursued. For example, funding for
mitigation of transportation facilities should also be
sought from transportation programs. Financial re-
sources for planning will be summarized in this sec-
tion.


3. Human resources. In addition to private citizens, em-
ployers, industries, and organizations can provide the
staff and expertise necessary to conduct a meaningful
planning process.


1. Technical resources.


These include existing planning, engineering, and scientific
resources on staff, GIS, local universities and colleges, and re-
gional planning associations. States often have staff devoted to
technical matters within the state, such as the State Geologist
and State Climatologist. Program staff such as the State Hurri-
cane Program Manager and State Earthquake Program Manager
can also provide technical assistance.


FEMA's Mitigation
Resources for Suc-
cess CD (FEMA
372) features a variety of
technical, case study, and


federal program information that will
help build support and provide re-
sources for undertaking hazard mitiga-
tion activities and programs. You will find
useful information, publications, techni-
cal fact sheets, photographs, case stud-
ies, and federal and state mitigation pro-
gram information and contacts. The vast
array of documents and photographs
are available for exporting to other docu-
ments, Web sites, and publications, and
for use in educational and training pre-
sentations. To obtain a copy, call the
FEMA publications warehouse at
1-800-480-2520.
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Local and state higher education institutions can often be excel-
lent sources of student and faculty expertise and data. In addi-
tion, the National Earthquake Hazards Reduction Program
(NEHRP) provides technical materials to the 45 states and terri-
tories that have earthquake program managers. Some technical
assistance is provided through the National Earthquake Techni-
cal Assistance Program (NETAP) sponsored by FEMA.


2. Financial resources.


Pre-Disaster Programs


� The Pre-Disaster Mitigation Program (PDM), autho-
rized by DMA 2000, can provide funding to states,
communities, and tribes for cost-effective hazard
mitigation planning activities that complement a
comprehensive mitigation program and reduce inju-
ries, loss of life, and damage and destruction of
property before a disaster strikes. Check with your
FEMA regional office on the status of funding.


� The Flood Mitigation Assistance Program (FMA)
provides funding to assist states and communities in
implementing measures to reduce or eliminate the
long-term risk of flood damage to buildings, manu-
factured homes, and other insurable structures. The
three types of grants available through FMA are
planning, project, and technical assistance grants.
Only communities that participate in the National
Flood Insurance Program (NFIP) can apply for
project and technical assistance grants. Planning
grants are to be used by states and communities to
prepare flood mitigation plans, with a focus on re-
petitive loss properties. Currently, funding for FMA
is provided through the NFIP and is funded at $20
million annually.


Post-Disaster Programs


� The Stafford Act (Public Law 100-107, as amended)
authorizes funding for all federal disaster-related
assistance in place today.


� The Hazard Mitigation Grant Program (HMGP),
authorized by Section 404 of the Stafford Act, pro-
vides grants to state, local, and tribal governments
(up to 15% of the FEMA disaster funds they re-


How the Disaster
Mitigation Act of
2000 (DMA 2000)
Relates to the
Stafford Act


The Stafford Act authorizes federal as-
sistance after the President determines
that a disaster has overwhelmed state
and local resources. FEMA and other
agencies administer most Stafford Act
assistance, which includes such things
as:
� Provision of temporary housing as-


sistance, including vouchers, minor
repairs to homes, and the use of
mobile homes;


� Repair, reconstruction or replace-
ment of public facilities;


� Aid for individuals and families
through grants for personal, unin-
sured emergency needs;


� Clearance of debris;
� Access to counseling and legal ser-


vices; and
� Funding for mitigation grants.


Although the Stafford Act does provide
some funding for mitigation initiatives,
mainly through its Hazard Mitigation
Grant Program (HMGP), it is geared to-
wards helping communities and victims
respond and recover after a disaster
has occurred.


The Disaster Mitigation Act of 2000
(DMA 2000) amends the existing
Stafford Act. These amendments autho-
rize the President to provide grants to
state and local governments for pre-di-
saster mitigation activities, delineate
criteria to be used in awarding such
grants, and define mitigation planning
requirements that state and local gov-
ernments must meet before receiving
additional funding. If state and local
governments meet these criteria and
get their plan approved by FEMA, they
are eligible to receive increased fund-
ing under HMGP, which is implemented
under Section 404 of the Stafford Act.


DMA 2000 shifts federal emergency
management policy away from a reac-
tive "response and recovery" empha-
sis. Emphasis is now placed on identi-
fying hazards before they occur,
preventing future losses, and minimiz-
ing the impact of disasters.
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ceive) to implement long-term hazard mitigation
measures after a major disaster declaration.


� The Assistance to Individuals and Households Grant
Program is authorized by Section 411 of the
Stafford Act and authorizes grants to be used for
mitigation measures to cover serious unmet, disas-
ter-related real property losses.


� The Public Assistance Program (PA) is authorized
under Section 406 of the Stafford Act. This program
provides funding, following a disaster declaration,
for the repair, restoration, or replacement of dam-
aged facilities belonging to governments and to pri-
vate nonprofit entities, and for other associated
expenses, including emergency protective measures
and debris removal. The program also funds mitiga-
tion measures related to the repair of damaged pub-
lic facilities.


Start identifying funding resources to support the
planning process. Many grants can help pay for creating the
plan, while others can help pay for the activities themselves. There
are many federal agencies that offer grants and technical assistance
for general planning that may be used towards mitigation planning.


Some states and local governments hire or task an individual to track down
different grants that may be available. A few states have automated computer
systems to help local governments locate funding for mitigation projects. Plan-
ning initiatives almost always gain more support from local officials if there is a
potential for grant money from an outside source that can help pay for cost-
effective actions that result from the plan. Numerous resources are available to
local governments to help fund mitigation efforts. The need for outside funding
sources reinforces the need to look at multi-objective planning. Some funding
sources are not specifically designated for hazard mitigation planning, but can
be used for that if it accomplishes the specified goal in tandem with hazard
mitigation. An example of approaching mitigation planning in a multi-objective
context is a community that wants to bury its power lines to reduce wind-related
damages. This community might be able to tap into blight-reduction grants from
the Department of Housing and Urban Development (as power lines are usually
seen as unsightly and can detract from the community's character). Refer to the
Mitigation Resources for Success CD (FEMA 372) for other federal programs.
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Check with your
State Hazard Mitiga-
tion Officer (SHMO)
for technical assistance and
sources of funding for plan-
ning. In addition, consult with the SHMO
for planning guidance and to get the
most up-to-date requirements.


The state should assist
local jurisdictions in identify-
ing funding for mitigation
planning or to fund mitigation
measures.


3. Human resources.


These include the community's citizens, businesses, and
association leaders who want to be involved in the plan-
ning process.


In addition to the staff it brings, private sector participa-
tion can also lead to financial and in-kind resources.
Citizens with expertise in areas such as survey techniques,
fundraising, public relations, and other technical subjects
can be valuable to the planning team. For additional
guidance on planning resources, see Securing Resources for
Mitigation Planning (FEMA 386-9).
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The Hazardville Post
Vol. CXI No. 100 Thursday, February 25, 2002


Mayor Challenges Town to Reduce Disaster Costs
[Hazardville, EM]   In an attempt
to follow through on his commit-
ment to make Hazardville a safer
place to live, work, and do business,
Mayor McDonald has appointed Joe
Norris, the Planning Department
Director, to head a hazard mitiga-
tion steering committee. To assist
him with these efforts, the City
Council has appointed to the com-
mittee David Waters, Hazardville's
Floodplain Manager, Wendy Soot,
Hazardville's Fire Marshall, Mary
Tremble, Director of Hazardville's
Emergency Management Agency,
and Rita Booke, head of the local
Citizens for Action group.


Mr. Waters, Hazardville's Flood-
plain Manager, is excited about the
opportunity to work with Mr.
Norris to integrate all of the Town's
plans together. "It certainly is long
overdue that Hazardville begins to
take a comprehensive approach to
deal with our hazards. We are a
small town that seems to be repeat-
edly plagued by problems brought
on by floods and landslides. In ad-
dition, I understand there is a sub-
stantial risk for a major earthquake


in the region," said Mr. Waters.
Mr. Waters finds that by getting


many of the local business members
together, he is able enlist their help
and build partnerships that will
help Hazardville become a safer
place to live and work. He has asked
Jim Snow, owner of Snow's Snow-
plows and a local business leader,
to research efforts to gain outside
support in the form of grants and
local monetary resources. Jim ex-
plains, "Grants will help cover the
activities necessary to implement
the plan. Getting this committee to-
gether to develop a plan will help
save more of our tax dollars in the
long run. It will help our town be-
come more efficient at dealing with
risks, and will save things from be-
ing destroyed."


Disasters can affect our
community’s economy, housing,
transportation, cultural resources,
and natural resources. These ele-
ments are all part of the bigger pic-
ture. Ms. Tremble, Director of
Hazardville's Emergency Manage-
ment Agency, sees that as a mem-
ber of the hazard mitigation plan-


ning team, she can help update the
existing emergency management
plan by reviewing and focusing on
the recent disasters and the
community's vulnerabilities to haz-
ards, and by ensuring that the plan
is compliant with federal and state
regulations and plans.


Mayor McDonald commented in
the interview, "We need to think on
a more regional scale. When a di-
saster occurs, there are no bound-
ary lines stating how far a flood can
reach or how much damage an
earthquake can cause for a commu-
nity or communities. Some flooding
problems are multi-jurisdictional,
and therefore, I have asked the
Hazardville planning team to con-
sider working closely on this miti-
gation planning effort with our
neighbors to the north, Soppytown,
to deal with the flooding and wa-
tershed issues in a coordinated
manner." At the time of press, no
response was forthcoming from
Soppytown's Mayor Smith. If you
are interested in becoming involved
in the plan, please call the Planning
Department at 888-777-6666.
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build the
planning
teamOverview


Once you have the support for initiating the mitigation
planning process, it is time to identify a group of dedicated


and interested individuals to be on your planning team. These
individuals will be the "workhorses" who will see the planning
process through. Selecting members who are a good fit will become
critical to the eventual success of your community's mitigation
planning process. Creating a planning team can be one of the most
challenging aspects of the process. Involving a variety of people
from different segments of the community will allow all sides of the
issues to be examined and will help ensure broad-based support for
the plan. Many communities already have a Local Emergency
Planning Committee (LEPC) in place to deal with hazardous
material (HAZMAT) spill contingencies and to improve the safety
of all agencies involved with HAZMAT. Some LEPCs deal with
natural hazards as well, and they would be a good base from which
to build your planning team.


If your community has developed a comprehensive plan, you may
want to identify those who participated in the process and add
them to your mitigation planning team. Alternatively, you could
determine that the mitigation planning process could be inte-
grated into the existing comprehensive plan.


In CRS, reference is
made (and points are
given) for involving commu-
nity staff, the public, and
stakeholders in the flood


mitigation planning process as the plan-
ning "committee." To obtain maximum
points under CRS, you may wish to or-
ganize your planning committee or
team (as referenced here) according to
the CRS approach. Additionally, points
are awarded if a planner prepares the
plan. Regardless of the approach used,
make sure that you take into account
the unique strengths and weaknesses
of those available in your community to
help create, implement, and maintain
the plan.
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The planning team should consist of community leaders, represen-
tatives of local government agencies, business owners and opera-
tors, interested citizens, and anyone else who has an interest in
reducing hazards in your community. While it can be a challenge
to bring together all of the experiences, personalities, resources,
and policies in your community, it is nonetheless a critical part of
the planning process. It is especially good to include past activists
or "squeaky wheels" because this will bring them into the process
and hopefully educate them, as well as other committee members,
on why certain projects are or are not feasible, including projects
which are of particular concern to them. Ensuring that your team
has an equitable and diverse representation will enhance your
planning efforts and help build support for mitigation.


Procedures & Techniques
Task A. Create the planning team.


The planning team should be built on existing organizations or
boards whenever possible. Larger communities may want to con-
sider building on capabilities that already exist within their agen-
cies and departments. For example, as mentioned previously,


Consider Establishing a Steering Committee
Some communities or states may find the need to first organize a
core group of individuals into a steering committee. This group will
provide leadership and support in the early stages of creating a miti-


gation plan, oversee the planning process, and be the point of contact for the
various interest groups in the community or state. This steering committee may
later be absorbed into the larger planning team.


Depending on the size of your community, you may have a wealth of potential
candidates from which to choose. Consider selecting candidates who have the
trust and respect of others and can represent different interests within the com-
munity. Ideally, you would like to have representation from each major interest
group in the community on the committee.


When selecting potential steering committee members, look for people who:


� Possess the ability to command the respect of citizens, businesspersons,
and government elected officials.


� Are visionary and open to new ideas.


� Have the desire, time, and commitment to address the issues.


� Have the ability to communicate planning and hazard concepts to col-
leagues, citizens, and others.


� Have opposed mitigation planning, or planning in general, in the past (theory
of inviting your "enemies").


� Understand local politics and issues.


� Have planning experience or hazard knowledge.


The American Planning As-
sociation (APA) is a professional
association to which many planners
belong. Planners can be certified
through the American Institute of Certi-
fied Planners, a subsection of APA, by
passing a comprehensive exam. These
individuals must meet certain criteria for
planning experience and
demonstrate their knowl-
edge of a wide variety of
planning subjects and pro-
fessional ethics.
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build the planning team 2
LEPCs can provide a good base from which to create a planning
team.


The planning team can welcome anyone who is available to partici-
pate regularly in the meetings. Smaller subgroups may have to be
established later in the process if there are numerous issues the
team wants to explore, if hazard-specific groups are desired, or if
the number of stakeholders is too large for effective discussion of
issues.


1. Select a chair of the committee. An experienced chair will
understand how to navigate issues related to team momen-
tum, conflict, team composition, and schedules for complet-
ing tasks.


2. Determine your stakeholders. Stakeholders are individuals
or groups that will be affected in any way by a mitigation ac-
tion or policy and include businesses, private organizations,
and citizens. There is no "best" way to identify stakeholders;
indeed, the stakeholders you involve may change several
times during the mitigation process as the needs or focus of
the team or processes change. Brainstorming with the plan-
ning team is a good way to bring to light candidates that you
may have missed earlier. Discuss the following questions with


Help! Do You Need a Consultant?
Decide if you need or want a consultant to assist
you in the planning process. Although leading the
mitigation planning process does not require for-


mal training in planning, engineering, or science, sometimes
it is necessary to hire someone to assist you in all or portions
of the planning process. You may need assistance if:


� Your community does not have enough staff to devote
someone to lead the process as part of their job du-
ties;


� You wish to have targeted assistance in identifying haz-
ards, risks, and vulnerabilities, and in performing loss
estimates;


� You feel you need an outside facilitator to manage public
meetings or to assist in goal setting or prioritizing; or


� No one in the community feels comfortable leading the
planning process, or has the time to devote to it.


Hourly rates for planning consultants vary depending on their
experience. In addition to private consultants, consider con-
tracting with your regional planning agency, if one exists. Is-
sues such as finding a consultant you are comfortable with,
determining the scope of work, guidelines for how much of a
role the consultant will have during the process, and how they
will interact with the lay planners are all important to consider
before hiring a consultant.


Many communities hire outside consultants to assist them in
the coordination, facilitation, and implementation of the miti-
gation planning process. If your community decides to hire a
consultant to assist with your mitigation plan, consider look-
ing for a planner that:


� Understands that each community has unique demo-
graphic, geographic, and political considerations that
need to be taken into account when creating a fully
integrated mitigation plan.


� Understands all pertinent regulations and consider-
ations as they apply to the mitigation plan (e.g., re-
quirements of DMA 2000, state and local ordinances,
and NFIP requirements).


� Recognizes that community input and public partici-
pation are keys to any successful mitigation plan.


� Is familiar with emergency management and multi-haz-
ard mitigation concepts.


� Will provide you with the names and phone numbers
of past clients.


For more information on hiring and working with a planning
consultant, go to the American Planning Association Web site
at www.planning.org, or see the additional Web sites and ref-
erences that are listed in the Library in Appendix B.


Planning Team
members should think
about organizations and
people they know who might
be interested in helping with


the mitigation plan. They should be
asked to provide contact information at
the first meeting so that the planning
team can consider additional candi-
dates to invite.
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your team members and see what kind of candidates you
identify:


� Who are the representatives of those most likely to
be affected?


� Who might be responsible for what is intended?


� Who is likely to mobilize in support of the mitiga-
tion planning process? Against it?


� Who can make the planning process more effective
through their participation or less effective by their
nonparticipation or outright opposition?


� Who are the "voiceless" for whom special efforts may
have to be made?


� Who can contribute financial or technical re-
sources?


3. Include stakeholder representation from the following
groups. Even if these groups decline to participate early on,
keep them in mind for later participation and advice when
you are further along in the planning process. Also, copy
them on meeting notices and meeting minutes. The level of
participation from each of the groups that follows can range
from advisory to active participant.


� Neighborhood groups and other non-profit organi-
zations and associations. These entities often act as
advocates for citizens and can be essential in garner-
ing support and local buy-in from citizens. These
groups include neighborhood associations, housing
organizations, watershed associations and other en-
vironmental groups, historical preservation groups,
parent-teacher organizations, church organizations,
and the local Red Cross.


� State, regional, and local government representa-
tives. State, regional, and local agencies can provide
local expertise and guidance on statutes and pro-
grams that can provide grants. In addition, local
agency representatives from departments such as
public works, recreation, fire, or public safety can
provide the team with valuable technical expertise.
Representatives from neighboring communities
should also be included. Key state representatives
include the State Hazard Mitigation Officer, Na-


Specialized
Planning Team
Members
You have an opportunity to


include planning team members who
have specialized areas of expertise. For
example, if your mitigation plan will in-
clude sensitive areas, lands with endan-
gered species, or historic structures,
you will want to include people repre-
senting these issues on your planning
team. In addition, if you are including
technological hazards in your mitigation
plan, such as hazardous materials or
terrorism, invite members with the back-
ground and expertise to identify appro-
priate mitigation measures to reduce
the risks from these hazards.


As referenced in the Introduction, addi-
tional how-to guides will be prepared
as special issues arise. These guides
may suggest appropriate people or de-
partments to include on your planning
team to address these issues. Check
the FEMA Web site or contact your
State Hazard Mitigation Officer for new
guides.
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tional Flood Insurance Program coordinator, State
Coastal Zone Manager, State Geologist, State Clima-
tologist, and other state agencies associated with the
federal agencies mentioned below.


� Businesses and development organizations. Local
businesses are vital to the economic health of the
community. Involving local businesses and the local
units of national or regional chains will help ensure
that the local economy becomes more disaster resis-
tant, and it will yield a larger resource base for
project implementation.


� Elected officials. Elected officials can help validate
the hazard mitigation program and process by pro-
viding visibility and political influence. These offi-
cials often can expedite legislative and budget
considerations, proclamations and resolutions, and
directives to local personnel and agencies.


� Federal agency representatives. Federal agencies can
provide technical expertise, knowledge about gov-
ernment processes, guidance on federal programs
and grants, and awareness about current trends in
the area. These federal agencies can include the
regional FEMA office, the district Army Corps of
Engineers office, Economic Development Adminis-
tration, Environmental Protection Agency, U.S. Fish
and Wildlife Service, U.S. Geological Survey, Na-
tional Weather Service, U.S. Department of Agricul-
ture, and the Natural Resources Conservation
Service (NRCS) planners. In coastal areas, the Na-
tional Oceanic and Atmospheric Administration
(NOAA) may be able to provide technical assistance
on coastal issues.


� Academic institutions. Academic institutions can
provide valuable resources to both state and local
government mitigation planning. State universities
are often engaged in research that addresses state,
regional, or local issues, and they can provide the
latest data related to your community or state.


If possible, a community or state planner should be identified to be
the expert, guide, and facilitator of the planning process. Local,
regional, or state government agencies such as the planning,
housing, environmental, or transportation departments can also be


Many graduate students
may be interested in under-
taking a community or statewide so-
cial, environmental, planning, hazard
mapping, or geological information ini-
tiative as their thesis or class project. A
class instructor may also be willing to
coordinate a class project that could
assist a community or state in their haz-
ard identification and risk analysis or
planning needs. Collaborating with lo-
cal universities and colleges could pro-
vide low to no-cost planning assistance
and would provide students with hands-
on experience. When considering this
kind of assistance, be prepared to ad-
dress the following issues:


� Can the project be com-
pleted within one or two
semesters? If not, can the
project be broken down
into smaller tasks?


� Will there be a sufficient amount
of guidance and internal organi-
zation to enable the instructors
and students to perform the
projects successfully?


� Understand that the students will
need guidance in understanding
and adhering to any regulations.
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valuable resources when looking for professional planners. Re-
gional economic development and planning districts may be
particularly active in your state and could facilitate the planning
process. These planners work daily with planning processes, plan-
ning resources, and plan development. Therefore, they are familiar
with the legislative and political framework in which the mitigation
plan must operate. It is also beneficial to have a plan leader with
experience chairing other committees, ideally other planning
committees. This helps greatly in all steps of the planning process.


Communities and states should also consider looking for candi-
dates with spirit, enthusiasm, and the time to dedicate to the
initiative. Look towards the leaders and advocates who are already
involved with activities to improve the quality of life in the commu-
nity.


Task B. Obtain official recognition for the planning team.


Your individual community must decide whether this planning
team will serve only as an advisory committee or if it will be a
decision-making body. Either way, your planning efforts will be
more successful if your team is designated with the official author-
ity to develop a mitigation plan. Your planning team should con-
sider obtaining official recognition in the form of a council resolu-
tion, a proclamation, a Memorandum of Agreement (MOA), or a
Memorandum of Understanding (MOU). This recognition can go
a long way toward demonstrating community or state support for
mitigation action, and it greatly increases the plan's chances of
being formally adopted.


Task C. Organize the team.


1. Have an informal kick-off. Once potential candidates have
been identified, it is important to convene the group to en-
list their participation and educate them about hazard miti-
gation planning. This meeting should generate a sense of
teamwork among individuals who may not be used to work-
ing together, or who come from different backgrounds or
have different values and interests. The first meeting should
focus on creating a mood for learning rather than jumping
directly into problem solving. Participants will probably
come to this first meeting with preconceived notions of what
they already know about hazards and what they think can be
done about them.


States may decide
to identify specific state
or regional planning re-
sources to support local
plan development. The state
can help local communities to identify
planning team members and should
participate in some way on the planning
team.
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Memorandum of Understanding
The following provides an example Memorandum of Under-
standing (MOU) for a typical planning effort where the com-
munity government is being represented by the Planning De-
partment, which serves as the lead staff resource for the
community. Reading and signing a similar MOU should be
one of the first tasks of the planning team.


I. Purpose


As part of the Community Mitigation Planning Program, a
Memorandum of Understanding (MOU) must be executed
between the [insert community name] and the authorized
citizen representative of the [insert planning team name]
planning area. The plan created as a result of this MOU will
be presented to the Planning Commission and City Council
for adoption.


When adopted, plans provide guidance to city boards, com-
missions, and departments. Adopted plans serve as a guide
and do not include a specific financial commitment by the
city. All adopted plans should address land use, community
facilities, and transportation networks. Priority projects are con-
sidered for recommendation as a part of the Annual Improve-
ment Project Report. This report is forwarded to the City Coun-
cil.


The intent of this MOU is to ensure that the mitigation plan is
developed in an open manner involving neighborhood stake-
holders, and that it is consistent with city policies and is an
accurate reflection of the community's values. Its purpose is
to form a working relationship between the citizens of [insert
community name] and the [insert community name] Plan-
ning Department.


This MOU sets out the responsibilities of all parties. The MOU
identifies the work to be performed by the planning team and
Planning Department. Planning tasks, schedules, and finished
products are identified in the Work Program.


II. Responsibilities


A general list of responsibilities follows:


COMMUNITY PLANNING TEAM RESPONSIBILITIES


1. Ensure that the planning team includes representatives
from the neighborhood stakeholders groups, including
all residents, neighborhood associations, community
groups, property owners, institutions, businesses,
schools, etc. The Planning Director should approve the
final composition of the planning team.


2. Develop the Work Program with the Planning Depart-
ment.


3. Organize regular meetings of the planning team in co-
ordination with the Planning Department.


4. Assist the Planning Department with organizing public
meetings to develop the plan.


5. Identify the community resources available to support
the planning effort, including people to serve as meet-
ing facilitators and committee chairs.


6. Assist with recruiting participants for planning meetings,
including the development of a mailing list, distribution
of flyers, and placement of meeting announcements in
neighborhood newsletters.


7. Gain the support of neighborhood stakeholders for the
recommendations found within the plan.


8. Submit the proposed plan to the city for interdepart-
mental review.


9. Work with the Planning Department to incorporate in-
terdepartmental comments into the proposed plan.


10. Submit the proposed plan to the Planning Commission
and City Council for consideration.


11. After adoption, develop a Coordinating Committee to
monitor and work toward plan implementation.


12. After adoption, publicize the plan to neighborhood in-
terests and ensure new community members are aware
of the plan and its contents.


PLANNING DEPARTMENT STAFF RESPONSIBILITIES


1. Assign a planning staff member to provide technical
assistance and necessary data to the planning effort.


2. Coordinate and facilitate community meetings with the
assistance of the planning team.


3. Provide any necessary materials, handouts, etc., nec-
essary for public planning meetings.


4. Work with the planning team to collect and analyze data
and develop goals and implementation strategies.


5. Provide assistance with the creation of the plan, includ-
ing review, editing, and formatting.


6. Coordinate with other city departments, public agen-
cies, and other stakeholders during plan development.


7. Coordinate the city interdepartmental review.


8. Prepare for plan consideration by the Planning Com-
mission and City Council.


Director of Planning Planning Team Chair


Name: Signed after selection Name: Signed after selection


Signature: Signature:


Date: Date:
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The first gathering should be relaxed, friendly, and brief.
The meeting should focus on an introduction of the team
members, what the meeting is for, and what the team wants
to accomplish. This first meeting should include a discussion
of roles and responsibilities, decision-making processes, con-
flict resolution strategies, administrative procedures, finan-
cial management, and communication strategies. Consider
showing a video about planning (floodplain planning, for
example) as this could help orient the participants and pro-
vide background information on why planning is important.
These issues are essential to sustaining the planning process
over the long run. When possible, a representative from the
state should provide an overview of mitigation planning and
DMA 2000 or other applicable requirements. Over the
course of the next few meetings, it would be helpful for the
team to create a chart of the planning process that includes
a timeline. The chart should describe who is responsible for
what and when, what each member's roles are, and how each
party's contribution is related to the overall process. The
chart should not remain static; it should be continually up-
dated and revised as the planning process progresses.


2. Prepare for the first formal meeting. Before the first formal
meeting is convened, the team leader should determine the
local procedural requirements for these meetings. These
laws usually concern whether the team can have closed meet-
ings, whether the records and minutes must be available to
the public, and whether there must be public notices of the
meetings. The team leader or chair of the planning team
should also help develop issues and points of discussion for
the first meeting from the information it has collected. An
agenda should be developed and sent to the members be-
fore the first meeting. Someone should be designated for
each of the three roles that are vital to conducting meetings:
the chair, a facilitator, and someone to record all of the in-
formation. These roles should have been appointed prior to
the first formal meeting.


A designated team member or two should also begin to
gather data and information about things like the
resources the community has available, the date of the
most recent disaster, damage estimates from the most
recent disaster, etc.


During subsequent
meetings, you may want
to spice up the meeting by
watching a short video or
conducting a "what if" exer-
cise to find out what locations or assets
may be vulnerable to hazards. Informa-
tion on conducting tabletop mitigation
exercises or a list of videos can be found
on the FEMA Web site or the FEMA
publications warehouse at 1-800-480-
2520.


A few simple guide
rules should be posted
somewhere in the room,
and should include each of
the following guidelines:


� Everyone participates fully


� All input is honored


� Keep your personal agendas
outside of the team


� One colleague speaks at a time


� Be honest and speak what's on
your mind


� No one is ridiculed or made to
feel unimportant


� Look for connections


� Trust the process


� Have some fun
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3. Develop a mission statement. The planning team is now
ready to develop a mission statement that will describe the
overall purpose of developing the mitigation plan. Often the
term "mission" is used interchangeably with "vision." How-
ever, the mission statement is about the plan's purpose while
the vision statement is about where your community wants
to be in the future as an outcome of your mission. You may
choose to develop both. Developing a mission statement is
the first step toward developing goals to guide you in accom-
plishing your mission. Subsequently, you will develop objec-
tives and activities to support these goals. Goals and
objectives will be discussed in more detail in Developing a
Mitigation Plan (FEMA 386-3).


Developing a mission statement will help team members to
understand what outcomes they want to achieve. This step
will help build a common understanding of the purpose of
the plan. The central theme for your mission statement
should acknowledge in some way that a specific problem ex-
ists and that there are ways to solve it. The mission statement
should answer the following questions:


� Why is the plan being developed?


� What does the plan do?


� For whom or where?


� How does the plan do this?


4. Establish responsibilities. Each planning team member
should have a clear understanding of what is expected of
them as a member of the team, what they can expect from
the team and the planning process, and how much time they
will need to dedicate to the initiative. Team members should
have answers to each of the following questions:


� What do you see as your role and responsibility in
this initiative?


� To be successful, what do you need from the rest of
the team?


� To be successful, what do you need to give to the
team in return?


� How do you see the plan contributing to the better-
ment of the community?


Mission and Vision
Statements
Mission statements de-
scribe the overall duty and


purpose of the planning process. Vision
statements describe the ultimate out-
come that you strive for through your
mission.


North Carolina Natural Hazards
Mitigation Plan (August 2001)


� Mission statement – To make
North Carolinians, communities,
state agencies, local govern-
ments, and businesses less vul-
nerable to the effects of natural
hazards through the effective
administration of hazard mitiga-
tion grant programs, hazard risk
assessments, wise floodplain
management, and a coordinated
approach to mitigation policy
through state, regional, and lo-
cal planning activities.


� Vision statement – Institutional-
ize a statewide hazard mitigation
ethic through leadership, profes-
sionalism, and excellence, lead-
ing the way to a safe, sustainable
North Carolina.
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� What specific things will this committee do to en-
sure such an outcome?


5. Assign key roles and provide job descriptions to team mem-
bers. Assignments should be broad to accommodate future
growth of the team. A focus that is too narrow in scope
could require reorganization after the size of the team in-
creases. Also, community professional staff or a consultant
could perform some of these functions as well. Types of roles
include:


� Developing public information


� Public outreach to special interest groups


� Technical assistance from agencies or departments
that are involved


� Meeting location planner


� Meeting documentation – One person should keep
a record of all meeting minutes, voting and atten-
dance records, resolutions of the team, open public
meetings, and research work summaries. The desig-
nated member may also be in charge of posting no-
tices for meetings and press releases. Keeping good
records will provide documentation to support the
team's decisions and provide evidence that the deci-
sions were well considered. Your team might want to
tape the meetings for easier and more complete
record keeping. Minutes should be provided to each
member of the partnership, including members
who are not present at the meetings. Communica-
tion networks that provide access to the informa-
tion, such as email or a Web page, can be
established.


6. Establish a regular meeting schedule. During initial meet-
ings, the team should decide upon a meeting schedule that
is frequent enough to hold the team's interest, but flexible
enough so that team members do not burn out early in the
process. Scheduling outside field trips and visits to nearby
towns and communities are good ways to give team members
first-hand knowledge of problems in the area, and they can
also help break the monotony of meetings. Have one team
member create a calendar of meeting dates, times, and loca-
tions and send a copy to all team members.


Documentation of
the planning pro-
cess, including public in-
volvement, is required to
meet DMA 2000 (see
44CFR §201.4(c)(1) and §201.6(c)(1)).
The plan must include a description of
the planning process used to develop
the plan, including how it was prepared,
who was involved in the process, and
how other agencies participated. A de-
scription of the planning process should
include how the planning team or com-
mittee was formed, how input was
sought from individuals or other agen-
cies who did not participate on a regu-
lar basis, what the goals and objectives
of the planning process were, and how
the plan was prepared. The description
can be in the plan itself or contained in
the cover memo or an appendix.
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Initially, the team will require frequent meetings to organize
the process and to further define the mission and responsi-
bilities of the team. Later, the structure of the workgroups,
projects, grant applications, and disaster events will deter-
mine the frequency of the meetings. One of the goals of any
mitigation planning team should be to increase coordina-
tion among its members so that it almost becomes second
nature whether the meeting structure is formal or relaxed.


7. Set goals for each meeting. To ensure focus, the meeting
facilitator should set goals for each meeting and share these
goals with the group. When setting meeting goals, be sure
that the following questions are addressed:


� How will I measure the success of this meeting—
what specific things need to be seen or heard?


� Are we making progress?


� What will participants take away from the meeting?
What will be its value?


� If this meeting were a press event, what headline
would I want to come out of this meeting?


8. Set future meeting agendas; keep it action-oriented. Urge
members to submit future agenda requests that outline what
the individual would like the planning team to do, why he or
she would like the planning team to do it, and what benefit
it will bring to the planning team and project as a whole.
This prevents unnecessary agenda items that can be handled
on an individual or subgroup basis and reveals topics that
need to be further developed before they are submitted to
the entire planning team.


When developing the agenda for team meetings, use action-
oriented words that not only state what you are going to talk
about, but connote activity and outcomes. This will help
keep your meeting focused and cut down on time. Examples
of a few action-oriented words are: recruit, evaluate, decide,
assess, monitor, appoint, select, determine, recommend, publicize,
follow-up, write, send, design, and publish.


9. Set timelines for projects to be completed. Timelines are
critical to the success of a hazard mitigation team. They keep
the team focused on its mission and serve as a method to
measure progress.
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10. Consider forming subcommittees or workgroups. One op-
tion for organizing members of the planning team is to cre-
ate workgroups or subcommittees. Workgroups or
subcommittees that meet independently of the full planning
team focus on one central issue and usually provide the lead-
ership, research, and plan-writing responsibilities for that
issue. Many planning teams choose to use the workgroup/
subcommittee option for several different reasons. Some
planning teams use workgroups or subcommittees to con-
centrate participants with similar interests or expertise into
one group. Others use them to foster more organized and
productive meetings than an assemblage of the entire team
would provide. Other planning teams choose workgroups or
subcommittees simply to help prevent "burnout" caused by
participating in too many meetings.


Actual terminology
can vary from planning
team to planning team.
Whether your team has
workgroups, subcommit-
tees, or task forces, the function of these
groups is the same.


Example planning
team committees or
workgroups include:


� Risk Assessment


� Infrastructure


� Critical Facilities


� Land Use Planning and Zoning


� Businesses
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Look out for
Common Planning
Pitfalls
Sometimes planning teams


experience difficulty working together as
a unified group. These problems can re-
sult from a lack of commitment to the
cause, unclear missions or goals, per-
sonality conflicts, personal agendas, or
ill-defined roles for the team members.
Most of these problems will work them-
selves out over time, but on rare occa-
sions, this difficulty could threaten the
very existence of the group, or the abil-
ity to achieve the team goals. This may
happen explosively through conflict or
quietly through indifference. If this oc-
curs within your team, consider trying
different strategies to get the team back
on track.


1. Recognize the constraints and
limitations of a public-private re-
lationship. The concept of public-pri-
vate partnerships is still a relatively
new concept for planning. The diver-
sity of these stakeholders will add
complexity to the relationships and
could cause increased tensions
among team members. The team
must be alert to possible tensions of
any kind and should be prepared to
take immediate action to address the
issue before it becomes a major im-
pediment to the team's efforts. Prob-
lems will arise when team members


perceive an inequality of power, have
a lack of trust of other team mem-
bers, are unclear about their roles,
or do not feel that their expectations
for the planning process are being
met in any way.


When dealing with government
agencies there are laws, regulations,
and procedures that their represen-
tatives are expected to follow. The pri-
vate sector may also have con-
straints and limitations on how they
can operate in a partnership relation-
ship from issues such as serving as
boards of directors, company poli-
cies, grant restrictions, and legal
regulations. Small businesses may
be limited in the amount of resources
they can contribute and the amount
of time they can devote to the part-
nership. Recognizing and under-
standing the constraints and limita-
tions of both sides through
discussions and strategies to ad-
dress the issues will enable the team
to function more effectively.


2. Check level of understanding.
Some information that will be dis-
cussed during the team meetings will
be somewhat technical, but critical
to the success of the mitigation plan-
ning process. Ask questions of the
participants to make sure they un-
derstand everything that is discussed
and why it is important before mis-


understandings become a barrier to
further progress.


3. Go back to the drawing board. The
planning team or chair of the plan-
ning team may need to determine
whether the proper team members
have been invited to participate, to
define more clearly the purpose and
direction of the hazard mitigation
team and its roles.


4. Check on the speed of the plan-
ning process. Too much time be-
tween meetings or steps in the plan-
ning process may cause the team to
lose interest. The team may want to
consider assigning homework for
each member before the meetings
so that more work can be completed
in less time, and by tightening up
deadlines to finish the planning pro-
cess more quickly.


5. Conduct icebreaker exercises at
the beginning and middle of each
meeting. Icebreakers such as men-
tal or physical games or exercises
can enhance creative thinking and
help create a relaxed, more informal
atmosphere.


6. Appoint or hire a trained facilita-
tor to run meetings. Facilitators are
skilled professionals who help meet-
ings run more smoothly and effi-
ciently, and help keep the focus of
meetings on track.
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The Hazardville Post
Vol. CXI No. 65 Thursday, March 13, 2002


[Hazardville, EM]  The Hazardville
Mitigation Committee is seeking
new members.


Mr. Joe Norris, Planning Depart-
ment Director and Chair of the
newly formed Town of Hazardville
Organization for Risk Reduction
(THORR), stated; "In forming this
committee we are looking for people
who want to plan for the future and
support the idea of planning before
a disaster strikes, which is the only
way to truly make our community
safer, healthier, and more economi-
cally resilient."


Mr. Norris was tasked with orga-
nizing a committee to create a haz-
ard mitigation plan. The committee
should include stakeholders or
people directly affected by disasters.
Although there is no "best way" to
single these people out, Mr. Norris


Planning Committee Looks for Members
said he is looking for people willing
to support the mitigation planning
process as well as those with access
to financial and/or technical re-
sources. He is enlisting the help of
neighborhood associations, housing
organizations, local environmental
groups, historical preservation
groups, and the local American Red
Cross in order to generate a success-
ful and well-integrated mitigation
plan.


Mr. Norris said when interviewed,
"Team members should have a clear
understanding of what is expected
of them and how much of his or her
time will be needed or dedicated to
the initiative. I want potential team
members to walk away from any
given meeting or forum feeling that
they have helped Hazardville on the
road to establishing a successful


mitigation plan that will reduce
losses from future disasters."


"We need to develop a mission
statement and a vision that will
unite the committee, and ultimately
the community. We need to build a
relationship that is based on an un-
derstanding and commitment to
achieve a positive outcome for cur-
rent and future generations who
live and work in Hazardville."


A proposed work plan and sched-
ule, which will be reviewed and
agreed upon by the planning com-
mittee, is included at the end of this
article. This should give residents
an idea of the planning process and
the actions that the committee will
be responsible for. If you are inter-
ested in participating, please call Joe
Norris at (888) 222-1111.
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Draft Work Plan


Hazard Identification, Analysis and Risk Assessment (June '02 – October '02)


� Project Initiation Meeting


� Public Meeting #1


� Hazard Identification


� Hazard Events Profile


� Community Asset Inventory


� Risk Assessment/Loss Estimation


� Progress and Coordination Meetings


Capability Assessment (June '02 – October '02)


� Plans, Policies, and Programs Examination


� Assessment of Previous Mitigation Activities


� Identification of Resources


� Public Meeting #2


� Progress and Coordination Meetings


Assessment of Alternative Hazard Mitigation Measures and Needs (November '02 – January '03)


� Develop Goals and Objectives


� Research of Mitigation Alternatives


� Progress and Coordination Meeting


� Evaluate the Mitigation Measures


� Mitigation Recommendations


� Public Meeting #3


Development of Implementation Strategy (February '03 – May '03)


� Progress and Coordination Meetings


� Mitigation Action Plan


� Public Meeting #4


� Public Hearing: present the draft Hazard Mitigation Plan


� Final Presentation: elected and appointed officials or other designated forum


Production of Final Plan (March '03 – May '03)


� Draft Plan


� Final Plan


� Adoption of plan by Planning Committee and City Council


Ongoing Activities (ongoing from June '03)


� Plan Evaluation


� Plan Updates


� Incorporate changes into plan
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In establishing a planning team, you want to ensure that you have a broad range of backgrounds and experiences
represented. Below are some suggestions for agencies to include in a planning team. There are many organizations, both
governmental and community-based, that should be included when creating a local team. In addition, state
organizations can be included on local teams, when appropriate, to serve as a source of information and to provide
guidance and coordination.


Use the checklist as a starting point for forming your team. Check the boxes beside any individuals or organizations that
you have in your community/state that you believe should be included on your planning team so you can follow up with
them.


Task A. Create the planning team – Suggestions for team members. Date:____________


Local/Tribal


Administrator/Manager’s Office


Budget/Finance Office


Building Code Enforcement Office


City/County Attorney’s Office


Economic Development Office


Emergency Preparedness Office


Fire and Rescue Department


Hospital Management


Local Emergency Planning Committee


Planning and Zoning Office


Police/Sheriff’s Department


Public Works Department


Sanitation Department


School Board


Transportation Department


Tribal Leaders


Special Districts and Authorities


Airport and Seaport Authorities


Business Improvement District(s)


Fire Control District


Flood Control District


Redevelopment Agencies


Regional/Metropolitan Planning Organization(s)


School District(s)


Transit/Transportation Agencies


Others


Architectural/Engineering/Planning Firms


Citizen Corps


Colleges/Universities


Land Developers


Major Employers/Businesses


Professional Associations


Retired Professionals


State


Adjutant General’s Office (National Guard)


Board of Education


Building Code Office


Climatologist


Earthquake Program Manager


Economic Development Office


Emergency Management Office/State Hazard Mitigation Officer


Environmental Protection Office


Fire Marshal’s Office


Geologist


Homeland Security Coordinator’s Office


Housing Office


Hurricane Program Manager


Insurance Commissioner’s Office


National Flood Insurance Program Coordinator


Natural Resources Office


Planning Agencies


Police


Public Health Office


Public Information Office


Tourism Department


Non-Governmental Organizations (NGOs)


American Red Cross


Chamber of Commerce


Community/Faith-Based Organizations


Environmental Organizations


Homeowners Associations


Neighborhood Organizations


Private Development Agencies


Utility Companies


Other Appropriate NGOs


Worksheet #1 Build the Planning Team step  







step
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3
engage
the public


Overview


Although the planning team represents a cross-section of the
community, it is important to include broad public participa-


tion in the planning process as well. Involving stakeholders who are
not part of the core team in all stages of the process will introduce
the planning team to different points of view about the needs of
the community. It will also provide opportunities to educate the
public about hazard mitigation, the planning process, any findings,
and could be used to generate support for the mitigation plan.


The stakeholders to involve include those individuals who do not
regularly participate in the planning process, but may be affected
or have an interest in the plan and its implications. Such stakehold-
ers include public officials, agency heads, neighborhood and other
civic organizations, business associations, institutions, and indi-
vidual citizens.


Involving these stakeholders in a public participation process will
aid in developing support for the plan and its implementation.
Getting these stakeholders' support, however, may be a challenge.
Two obstacles are commonly encountered. First, most people may
not be aware of risks in their community; secondly, they may not
know what mitigation is or how it can compliment an array of
existing goals. Therefore, it is important to find ways to engage
these stakeholders and educate them about the planning process
and the benefits of mitigation to them personally and at the com-
munity level.


This step will show you how to identify the stakeholders, organize
your public participation activities, and incorporate public feed-
back into your decision-making process.
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Procedures & Techniques
Task A. Identify the public.


Identifying the people to involve will be similar to what you did in
Step 2, Task A, when you created the planning team. In this step,
however, you will be looking more toward educating and informing
the public about what is happening and how proposed measures
may affect them, providing opportunities for them to voice their
concerns, and integrating their feedback as you make decisions.


As a start, you may have developed a list of stakeholders when you
identified members for the planning team. Revisit this list to see
who declined to join the planning team and put them on your
contact list. Also, as you learned more about your community, you
may have encountered other stakeholders you may not have origi-
nally considered. Revisit the questions in Step 2, Task A.2 to help
you identify these people. You may also have lists of participants
from previous planning efforts. Review these lists and select those
who should be contacted.


Public Participation Methods
Groups make decisions in many ways. In a partnership, the level of
enthusiasm or involvement of individual members is tied directly to
the feeling of ownership in the project. Using a consensus-based ap-
proach to decision making helps promote an attitude of respect for


other opinions while ensuring a process that allows everyone to participate and
be heard. This differs from the majority-rule concept, in which members of the
group may leave the decision-making process feeling unhappy with the outcome.
Majority rule is a legitimate way to make decisions when the situation does not
warrant the time consuming process of consensus. The group should be able to
decide whether the seriousness and significance of the situation requires con-
sensus or majority rule.


Consensus is a way of working together as a group to reach a decision or solu-
tion. The consensus-based approach is an important part of working and acting
as a team because it forces the individual members to move beyond their own
self-interests and take into consideration the positions of other stakeholders. It is
an informal discussion involving talking issues through, understanding what other
people are saying and feeling, and then trying to work out decisions acceptable
to everyone. All of the members should be a part of the decision and should feel
the decision that was reached was the best possible one for the team. The deci-
sion may not be their personal preference, but it is one they should be able to
support.


For additional information, including techniques you can use to reach consen-
sus, see Getting to Yes: Negotiating Agreement Without Giving In, and Breaking
the Impasse: Consensus Approaches to Resolving Public Disputes (see Appen-
dix B).


An effective way to identify
leaders in the community (this would
include people who may not
necessarily be heads of or-
ganizations or elected offi-
cials, but who command the
respect of community mem-
bers, e.g., a lawyer, neigh-
borhood activist, or philanthropist) is to
ask team members and those who at-
tend public participation activities to
name individuals they think should be
contacted. You will notice that the same
names keep coming up. You may want
to personally invite these people or fol-
low-up a mailing to them with a phone
call to ensure that they are aware of the
next planning team meeting.
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Task B. Organize public participation activities.


1. Schedule public participation activities.


During your organization of the team (Step 2), you set up
a regular meeting schedule (Task C) and a timeline for
completing certain phases of your plan. Revisit this sched-
ule and identify points where it is important to inform the
public of what is happening and to seek their input to
assist you in making a decision. For example, you may want
to hold a public meeting at the beginning of the planning
process to let stakeholders know the purpose of your
planning effort and how you are approaching it. You may
have one or more people join the team after such a meet-
ing. Once they understand what is involved, they may
decide it is worth their time. Another good time to invite
public involvement is after you have completed your risk
assessment and damage loss estimation [see Understanding
Your Risks (FEMA 386-2)]. This will give the public a
chance to learn specific information about the
community's vulnerabilities, which can be a revelation as
to why mitigation planning is important. You may also
want to get feedback and input on setting goals, and
identifying and selecting mitigation alternatives. Stake-
holders should review and agree with your selection and
evaluation criteria. Once you have a draft plan that the
public can review, invite them to provide comments before
the plan is presented formally for adoption [see Bringing
the Plan to Life (FEMA 386-4)]. Note that Hazardville held
four public meetings during the one-year planning pro-
cess.


Determine the appropriate public participation method for
different types of stakeholders.
Not everyone likes to participate or voice opinions in a
large meeting setting. Others may prefer to learn about
community initiatives during their regularly scheduled
association meetings. It is important to assess how best to
reach your stakeholders. Ask others on the team what they
have done in the past to inform or get input from stake-
holders. The public participation methods that will work
for your community or state depends on the size of your
community, the extent of citizen involvement, governmen-
tal policies, and the capabilities of the officials to support
the planning initiative. Review how you have handled this
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in the past and what produced good results. You may have
found that elected officials prefer a one-on-one briefing.
Businesses, non-profits, and institutions may have wel-
comed you at their business association meetings or
invited you to speak at their regularly scheduled break-
fasts. The team can also ask to be added to the agendas of
scheduled community group meetings, including neigh-
borhood associations, community service groups (Lions,
Jaycees, etc), business alliances, and the local Chamber of
Commerce, to explain and talk about the planning pro-
cess. Take advantage of the meeting infrastructure already
in place.


Some other participation methods you may want to con-
sider for your community or state include: hosting a public
workshop, establishing a hotline, conducting interviews,
and distributing a questionnaire. Workshops can be held
during different milestones in the planning process for
large or small groups of community or state representa-
tives, business representatives, and citizens. These meet-
ings can bring problems and issues to the table and pro-
vide new ideas for solutions.


Holding regular community meetings can create a public
forum in which questions can be asked, issues can be
raised, answers can be given, and concerns can be ad-
dressed. These public meetings will also help you sell
mitigation beyond the planning team to the community at
large. As part of this, you need to agree on the public
participation rules. You may decide to use the same ones
that apply to the planning team or modify this list. Also,
agree on how you will handle conflict beforehand.


A hotline can be established so that anyone with a concern,
question, or comment can reach a person who will be able
to speak knowledgeably about the planning process. This
number should be well publicized in newsletters, news
releases, meeting announcements, etc. The key to an
effective hotline is ensuring that callers feel that the
person at the other end of the hotline is interested in what
they have to say, and not whether or not they have all the
answers. A cost-effective alternative to a telephone hotline
would be to post an e-mail address or use an interactive
Web site.
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Interviews allow you to gather information from key
people, including community representatives or leaders,
heads of civic groups, and people who will be most af-
fected by the plan and might be more comfortable talking
one-on-one. Obviously, you cannot interview everyone, but
by interviewing key community members, you can gather
specific qualitative information that you probably cannot
obtain in any other way.


Questionnaires can also be used to gather valuable infor-
mation that people might not feel comfortable disclosing
face-to-face. The questionnaire can be as simple or de-
tailed as you want and is a good way to collect a lot of
information on citizens’ knowledge of hazards as well as
what mitigation activities they'd like to see implemented.
An excellent example is the questionnaire used by the
Partners for Disaster Resistance: Oregon Showcase State
Program, which is included as Appendix D.


Once you determine how to best approach public stake-
holders, assign responsibilities for:


� Organizing mailings;


� Logistical coordination;


� Meeting facilitation;


� Establishing a hotline;


� Contacting interviewees; and


� Developing presentation materials.


Again, select the method, or methods, most appropriate
for your community and assign responsibilities accord-
ingly.


Analyze, evaluate, and incorporate comments.
As a team, decide how to analyze, evaluate, respond, and
incorporate comments into your decision-making process.
Stakeholders should know that you will listen to their
opinions and suggestions, and that you will decide how to
best incorporate these into the plan. They should be
warned, however, that while suggestions are welcome, they
will not always be acted upon. However, stakeholders
deserve an explanation of your decision. Someone should
be assigned the responsibility for organizing the feedback
you receive, including summarizing meeting points,
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identifying and tracking key issues, and responding to
feedback.


Keeping track of and analyzing public comments can get
complicated if you have a large amount of information
coming in. Develop a process for organizing and storing
the comments you receive. This can be based on such
things as the topic addressed in the comment, the geo-
graphic area of the person making the comment, or
whether it is a positive or negative comment. It doesn't
matter how the feedback is organized, as long as you
ensure that the comments are incorporated into the
various stages of the planning process. The Library in
Appendix B contains references that include more specific
information on how to analyze and evaluate public feed-
back.


2. Document results.


Documenting results is a crucial part of analyzing, evaluat-
ing, and incorporating public feedback. As mentioned
previously, all public comments, regardless of the source of
the comment, should be recorded and organized. After
each public participation activity, results should be docu-
mented so that they can be referred to later. Decision
makers will use the public comments to ensure that all
issues are addressed during the formation of the mitiga-
tion plan. The documentation of the feedback serves as a
permanent record that shows you included public input
during the planning process. A specific person or persons
from the planning team should be designated the central
contact for public feedback. This person will be respon-
sible for maintaining and organizing the comments.


Task C. Develop a public education campaign.


You will need a specific way to present information to each type of
stakeholder. When meeting with elected and public officials, for
example, you may want to present a brief PowerPoint presentation
that can be expanded for use in a larger public meeting setting.
You may leave brochures with them that can also be distributed at
fairs or libraries. Look at the activities and map out what informa-
tion would be useful to leave with stakeholders and what informa-
tion you need to prepare for presentation purposes. The following
are information materials you can prepare as part of your educa-
tion campaign, as well as venues for distributing them.


Obtain Letters of
Support or
Endorsement
During public outreach ac-
tivities, you may come to
realize that certain groups or
organizations strongly support your miti-
gation plan and planning process. Try
to get these organizations to provide
you with letters of support or endorse-
ment. To ease this process, provide
them with a template letter that they can
tailor and send back to you. These let-
ters will let you know who is interested
and can possibly help you, and will also
be of assistance during the formal plan
adoption process. They may also help
in continuing to attract new participants.
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1. News media.


One of the easiest and most effective ways to inform and
involve the public is through the media. Print, radio, and
television media have the ability to affect and shape our
opinions and behavior, and influence our preferences and
choices. Your team might want to include a special insert
in the local paper, broadcast public meetings on the local
access channel or through public service announcements,
or even produce a video highlighting recent disasters and
damages in your community or state.


You can contact local reporters and give them a press kit,
which is a folder summarizing the key information that
includes your goals and actions, to pique their interest and
provide them with accurate information. You can also do a
news release, which you write and provide to local news
media. If your story generates enough interest, a feature
story may be done. This is a full news story written by a
reporter. A news conference is another way to get informa-
tion out, but to generate enough interest and ensure that
the media will show up, these are usually only done for
major announcements by well known people.


You can also contact local publications and newsletters and
ask them to include information about the plan and the
planning process. Examples of local organizations that
might have publications include: watershed organizations,
historic societies, volunteer organizations, technical
associations, garden clubs, and churches.


2. Brochures, fliers, and newsletters.


Brochures, fliers, and newsletters are relatively inexpensive
to produce and can be useful in reaching audiences that
might not otherwise have the opportunity to learn more
about hazards that affect your community. Someone on
the planning team can create the brochure or newsletter,
or perhaps you can find a volunteer willing to produce it.
Make sure these publications are reviewed and approved
by key members of the planning team before they are
distributed. The brochures should be clear and easy to
read and understand. The brochures, fliers, and newslet-
ters should include information about the planning
committee and what the mitigation plan is expected to
accomplish in your community or state. Make sure that the


While the media is
a good source for get-
ting information to the pub-
lic, you do have to be care-
ful. Sometimes the media


can distort the information you give
them or give it a different spin. The me-
dia likes attention-grabbing headlines
so they may try to make your plan con-
troversial in some way. You should work
on establishing an honest, working re-
lationship with a local reporter so that
each of you has someone to turn to
when you need to gather or provide in-
formation to the community.
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documents include a designated department or contact
name and phone number in case anyone wants to learn
more about the initiative. These documents can be distrib-
uted through utility bills, grocery or department stores,
government buildings, and libraries throughout the
community or state.


3. Outreach activities at festivals, fairs, and bazaars.


Public events provide unique opportunities for planning
team members to interact with the public in a relaxed and
informal atmosphere. The planning team may want to ask
the event coordinators if they would consider donating a
booth or a table to display hazard and mitigation-related
brochures, fliers, and newsletters. During the event, team
members can talk to citizens about their experience with
hazards and try to get feedback on any mitigation activities
the team is considering. This also provides people with an
opportunity to ask questions face to face. Someone on the
planning team should be in charge of keeping track of the
dates of local fairs, festivals, etc. and should be responsible
for contacting the organizers of the events.


4. Get your planning team connected to the Internet.


As more communities learn about the Internet and obtain
the resources to set up Web sites, more people come to
expect information at their fingertips. Almost all state,
regional, and local governmental entities now have Web
sites. Linking to a Web page on these sites can be an
excellent way to publicize and highlight your planning
efforts. The Web page can be as simple as a description of
the planning initiative with upcoming meeting dates,
times, and minutes from the last meeting, or it can be
highly developed with links to mitigation and hazard
resources and sites. The Web site could also be used to
post questionnaires for citizens to determine their percep-
tions of hazards and risks in the community or state, as
well as provide an additional outlet to generate feedback
on issues.


FEMA's Mitigation
Resources for
Success CD
(FEMA 372) is full of ma-
terials and practical ideas for
building community awareness. The
success stories from other communi-
ties or states may ignite a wealth of new
ideas in your planning team. The Miti-
gation Library contains brochures, fact
sheets, and step-by-step instructions on
disaster preparedness, mitigation, re-
sponse, and recovery. To order, call the
FEMA publications warehouse at
1-800-480-2520.


When creating a
mitigation plan in re-
sponse to the Cerro Grande
Fire, the town of Los
Alamos, NM created a Web
page to announce public meetings, gain
public input into the process and devel-
opment of the plan, and to inform the
public about the potential mitigation
measures and the progress of the miti-
gation plan.
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The Hazardville Post
Vol. CXI No. 65 Thursday, May 3, 2002


[Hazardville, EM]  The Town of
Hazardville Organization for Risk
Reduction (THORR) is organizing
a facilitated workshop to educate
the community on the mitigation
planning process and to outline op-
portunities for public input in the
planning process. This meeting will
also serve as a forum for the public
to voice their opinions and concerns
about the mitigation plan. Ms. Rita
Booke, head of the local Citizen's for
Action group, has agreed to record
all public comments and will post
them and their responses on the
THORR Web page. Ms. Booke
stated, "Public input into this pro-
cess is so important, I really hope
people come to the meeting and
voice their opinions and ask ques-
tions. Without public comments
this process will not be nearly as ef-
fective; in fact, we're counting on


THORR to Hold Public Workshop
public input to help us shape the
plan."


Mr. Joe Norris, Planning Depart-
ment Director and Chair of
THORR, said he would be available
to answer questions on the day of
the workshop. "I have details about
the last flood and how it affected the
community as a whole," said Mr.
Norris. "These details are not eas-
ily forgotten since I, as well as many
others, lost crops and ended up do-
ing major repairs on our homes af-
ter the flooding of May 2000."


Mary Tremble, Director of
Hazardville's Emergency Manage-
ment Agency, will discuss the disas-
ters that have occurred in the past
in and around Hazardville, and
state representatives from the Of-
fice of Emergency Preparedness
(OEP), Office of the Environment,
and Office of Planning will be on


hand to demonstrate their sup-
port for the planning process.
Hazardville received a $20,000
grant from the State Emergency
Management Agency's Pre-Disaster
Mitigation Grant Program to
complement local funding to de-
velop Hazardville's All-Hazard Risk
Reduction Plan.


Starting May 5, 2002, local radio
station WHAM will begin announc-
ing the date, time, and location of
the workshop to ensure that as
many people as possible are aware
of what is happening and, therefore,
better informed. Jim Snow, owner
of Snow's Snowplows and the busi-
ness leader of THORR, and Mr.
Norris will also distribute posters
and fliers announcing the work-
shop.
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afterword


You have organized your resources, established your planning
team, and engaged the public. The work you have done in this


first phase will continue to pay dividends throughout the planning
process. You are now ready to move to the next phase of the hazard
mitigation planning process, Assess Risks.


The next how-to guide in this series, Understanding Your Risks
(FEMA 386-2), will walk you through a four-step process of identify-
ing your hazards and estimating the potential losses from future
hazard events. The loss estimation is important to help you identify
the hazards or assets you should address first in your mitigation
plan.


As detailed in the Foreword,
the Hazard Mitigation Planning process
consists of four basic phases.


The next how-to in the series, Under-
standing Your Risks, will provide the fac-
tual basis for your plan.
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appendix a


glossary
Acquisition


Asset


Building


Coastal Zone


Community Rating System (CRS)


Contour


Debris


Disaster Mitigation Act of 2000
(DMA 2000)


Earthquake


Erosion


Extent


Fault


Local governments can acquire lands in high hazard areas through conser-
vation easements, purchase of development rights, or outright purchase of
property.


Any manmade or natural feature that has value, including, but not limited
to people; buildings; infrastructure like bridges, roads, and sewer and water
systems; lifelines like electricity and communication resources; or environ-
mental, cultural, or recreational features like parks, dunes, wetlands, or
landmarks.


A structure that is walled and roofed, principally above ground and perma-
nently affixed to a site. The term includes a manufactured home on a
permanent foundation on which the wheels and axles carry no weight.


The area along the shore where the ocean meets the land as the surface of
the land rises above the ocean. This land/water interface includes barrier
islands, estuaries, beaches, coastal wetlands, and land areas having direct
drainage to the ocean.


CRS is a program that provides incentives for National Flood Insurance
Program communities to complete activities that reduce flood hazard risk.
When the community completes specified activities, the insurance premi-
ums of the policyholders in those communities are reduced.


A line of equal ground elevation on a topographic (contour) map.


The scattered remains of assets broken or destroyed in a hazard event.
Debris caused by a wind or water hazard event can cause additional damage
to other assets.


DMA 2000 (Public Law 106-390) is the latest legislation to improve the
planning process. It was signed into law on October 10, 2000. This new
legislation reinforces the importance of mitigation planning and empha-
sizes planning for disasters before they occur.


A sudden motion or trembling that is caused by a release of strain accumu-
lated within or along the edge of earth's tectonic plates.


Wearing away of the land surface by detachment and movement of soil and
rock fragments, during a flood or storm or over a period of years, through
the action of wind, water, or other geologic processes.


The size of an area affected by a hazard or hazard event.


A fracture in the continuity of a rock formation caused by a shifting or
dislodging of the earth's crust, in which adjacent surfaces are differentially
displaced parallel to the plane of fracture.
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Independent agency created in 1979 to provide a single point of account-
ability for all federal activities related to disaster mitigation and emergency
preparedness, response, and recovery.


Height of the flood water surface above the ground surface.


The area shown to be inundated by a flood of a given magnitude on a map.


Map of a community, prepared by FEMA, shows both the special flood
hazard areas and the risk premium zones applicable to the community
under the National Flood Insurance Program.


A geographical area shown on a FIRM that reflects the severity or type of
flooding in the area.


Any land area, including watercourse, susceptible to partial or complete
inundation by water from any source.


A source of potential danger or adverse condition.


A specific occurrence of a particular type of hazard.


The process of identifying hazards that threaten an area.


Sustained actions taken to reduce or eliminate long-term risk from hazards
and their effects.


A GIS-based, nationally standardized, loss estimation tool developed by
FEMA.


An intense tropical cyclone, formed in the atmosphere over warm ocean
areas, in which wind speeds reach 74 miles per hour or more and blow in a
large spiral around a relatively calm center or "eye." Hurricanes develop
over the north Atlantic Ocean, northeast Pacific Ocean, or the south Pacific
Ocean east of 1600E longitude. Hurricane circulation is counter-clockwise
in the Northern Hemisphere and clockwise in the Southern Hemisphere.


Refers to the public services of a community that have a direct impact on
the quality of life. Infrastructure includes communication technology such
as phone lines or Internet access, vital services such as public water supplies
and sewer treatment facilities, and includes an area's transportation system
such as airports, heliports, highways, bridges, tunnels, roadbeds, overpasses,
railways, bridges, rail yards, depots; and waterways, canals, locks, seaports,
ferries, harbors, drydocks, piers, and regional dams.


Downward movement of a slope and materials under the force of gravity.


LEPCs consist of community representatives and are appointed by the State
Emergency Response Commissions (SERCs), as required by Superfund
Amendments and Reauthorization Act (SARA), Title III. They develop an
emergency plan to prepare for and respond to chemical emergencies. They
are also responsible for coordinating with local facilities to find out what
they are doing to reduce hazards, prepare for accidents, and reduce
hazardous inventories and releases. The LEPC serves as a focal point in the


Federal Emergency Management
Agency (FEMA)


Flood Depth


Flood Hazard Area


Flood Insurance Rate Map (FIRM)


Flood Zone


Floodplain


Hazard


Hazard Event


Hazard Identification


Hazard Mitigation


HAZUS (Hazards U.S.)


Hurricane


Infrastructure


Landslide


Local Emergency Planning
Committee (LEPC)
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Magnitude


Mitigate


Mitigation Plan


National Flood Insurance Program
(NFIP)


National Weather Service (NWS)


Planning


Preparedness


Probability


Recovery


Regulatory Power


Response


Risk


Scale


Stafford Act


community for information and discussions about hazardous substances,
emergency planning, and health and environmental risks.


A measure of the strength of a hazard event. The magnitude (also referred
to as severity) of a given hazard event is usually determined using technical
measures specific to the hazar


To cause something to become less harsh or hostile, to make less severe or
painful.


Systematically evaluating community policies, actions, and tools, and setting
goals for implementation over the long term that will result in a reduction
in risk and minimize future losses community-wide.


Federal program created by Congress in 1968 that makes flood insurance
available in communities that enact minimum floodplain management
regulations as indicated in 44 CFR §60.3.


Prepares and issues flood, severe weather, and coastal storm warnings and
can provide technical assistance to federal and state entities in preparing
weather and flood warning plans.


The act or process of making or carrying out plans; the establishment of
goals, policies, and procedures for a social or economic unit.


Actions that strengthen the capability of government, citizens, and commu-
nities to respond to disasters.


A statistical measure of the likelihood that a hazard event will occur.


The actions taken by an individual or community after a catastrophic event
to restore order and lifelines in a community.


Local jurisdictions have the authority to regulate certain activities in their
jurisdiction. With respect to mitigation planning, the focus is on such things
as regulating land use development and construction through zoning,
subdivision regulations, design standards, and floodplain regulations.


The actions taken during an event to address immediate life and safety
needs and to minimize further damage to properties.


The estimated impact that a hazard would have on people, services, facili-
ties, and structures in a community; the likelihood of a hazard event
resulting in an adverse condition that causes injury or damage. Risk is often
expressed in relative terms such as a high, moderate, or low likelihood of
sustaining damage above a particular threshold due to a specific type of
hazard event. It also can be expressed in terms of potential monetary losses
associated with the intensity of the hazard.


A proportion used in determining a dimensional relationship; the ratio of
the distance between two points on a map and the actual distance between
the two points on the earth's surface.


The Robert T. Stafford Disaster Relief and Emergency Assistance Act, PL
100-107 was signed into law November 23, 1988 and amended the Disaster







STATE AND LOCAL MITIGATION PLANNING how-to guide: Getting Starteda-4


Relief Act of 1974, PL 93-288. The Stafford Act is the statutory authority for
most federal disaster response activities, especially as they pertain to FEMA
and its programs.


Individual or group that will be affected in any way by an action or policy.
They include businesses, private organizations, and citizens.


The representative of state government who is the primary point of contact
with FEMA, other state and federal agencies, and local units of government
in the planning and implementation of pre- and post-disaster mitigation
activities.


Damage of any origin sustained by a structure in a Special Flood Hazard
Area whereby the cost of restoring the structure to its before-damaged
condition would equal or exceed 50 percent of the market value of the
structure before the damage.


Torsionally rigid, thin segments of the earth's lithosphere that may be
assumed to move horizontally and adjoin other plates. It is the friction
between plate boundaries that cause seismic activity.


Characterizes maps that show manmade features and indicate the physical
shape of the land using contour lines.


A violently rotating column of air extending from a thunderstorm to the
ground.


A generic term for a cyclonic, low-pressure system over tropical or sub-
tropical waters.


A tropical cyclone with maximum sustained winds greater than 39 mph and
less than 74 mph.


Great sea wave produced by submarine earth movement or volcanic erup-
tion.


Describes how exposed or susceptible to damage an asset is. Vulnerability
depends on an asset's construction, contents, and the economic value of its
functions. Like indirect damages, the vulnerability of one element of the
community is often related to the vulnerability of another. For example,
since many businesses depend on uninterrupted electrical power, if an
electric substation is flooded it will affect not only the substation itself, but a
number of businesses as well. Often, indirect effects can be much more
widespread and damaging than direct ones.


The extent of injury and damage that may result from a hazard event of a
given intensity in a given area. The vulnerability assessment should address
impacts of hazard events on the existing and future built environment.


An uncontrolled fire spreading through vegetative fuels, exposing and
possibly consuming structures.


Stakeholder


State Hazard Mitigation Officer
(SHMO)


Substantial Damage


Tectonic Plate


Topographic


Tornado


Tropical Cyclone


Tropical Storm


Tsunami


Vulnerability


Vulnerability Assessment


Wildfire







Version 1.0    September 2002 b-1


appendix b


library


American Planning Association:


Association of State Floodplain Managers:


Developing the Implementation Strategy:


Federal Emergency Management Agency:
Mitigation Planning


Community Rating System:


Flood Hazard Mapping:


Flood Mitigation Assistance Program:


Hazard Mitigation Grant Program:


Individual Assistance Programs:


Interim Final Rule:


Multi-Hazard Mapping:


National Flood Insurance Program:


Public Assistance Program:


Oregon Natural Hazards Workgroup:


Working with Consultants:


Web Sites


http://www.planning.org


http://www.floods.org


http://www.pro.gov.uk/recordsmanagement/eros/
framework.pdf


http://www.allhandsconsulting.com/ERI_books.htm


http://www.esri.com/news/arcuser/0100/firetools.html


http://www.pmel.noaa.gov/~bernard/hazard3.pdf


http://www.uli.org/Pub/Pages/d_search/allbooks.cfm


http://www.fema.gov/fima/planning.shtm


http://www.fema.gov/nfip/crs.htm


http://www.fema.gov/mit/tsd/st_main.htm


http://www.fema.gov/fima/planfma.shtm


http://www.fema.gov/fima/hmgp


http://www.fema.gov/rrr/inassist.shtm


http://www.access.gpo.gov/su_docs/fedreg/a020226c.html


http://www.hazardmaps.gov


http://www.fema.gov/nfip


http://www.fema.gov/rrr/pa


http://www.uoregon.edu/~onhw/index2.htm


http://ntweb03.asiandevbank.org/oes0019p.nsf/pages/209ATP


http://www.mapnp.org/library/staffing/outsrcng/consult/
consult.htm


http://abcnews.go.com/sections/business/WorkingWounded/
workingwounded001020.html
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Publications


Creighton, James L., 1992


FEMA


Fisher, Roger and William Ury, 1981


Schwab, Jim et al., 1998


Susskind, Lawrence and Jeffry Cruikshank,
1987


The Program for Community Problem Solving. Involving
Citizens in Community Decision Making: A Guidebook.


Publications Warehouse 1-800-480-2520.


Mitigation Resources for Success CD (FEMA 372).


Planning for a Sustainable Future: the Link Between Hazard
Mitigation and Livability (FEMA 364).


Protecting Business Operations (FEMA 331).


Rebuilding for a More Sustainable Future: An Operational
Framework (FEMA 365).


Getting to Yes: Negotiating Agreement without Giving In.
Penguin Books: New York.


Planning for Post-Disaster Recovery and Reconstruction.
American Planning Association: Chicago.


Breaking the Impasse: Consensual Approaches to Resolving
Public Disputes. Basic Books: New York.
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worksheet


Worksheet #1 Build the Planning Team











In establishing a planning team, you want to ensure that you have a broad range of backgrounds and experiences
represented. Below are some suggestions for agencies to include in a planning team. There are many organizations, both
governmental and community-based, that should be included when creating a local team. In addition, state
organizations can be included on local teams, when appropriate, to serve as a source of information and to provide
guidance and coordination.


Use the checklist as a starting point for forming your team. Check the boxes beside any individuals or organizations that
you have in your community/state that you believe should be included on your planning team so you can follow up with
them.


Task A. Create the planning team – Suggestions for team members. Date:____________


Local/Tribal


Administrator/Manager’s Office


Budget/Finance Office


Building Code Enforcement Office


City/County Attorney’s Office


Economic Development Office


Emergency Preparedness Office


Fire and Rescue Department


Hospital Management


Local Emergency Planning Committee


Planning and Zoning Office


Police/Sheriff’s Department


Public Works Department


Sanitation Department


School Board


Transportation Department


Tribal Leaders


Special Districts and Authorities


Airport and Seaport Authorities


Business Improvement District(s)


Fire Control District


Flood Control District


Redevelopment Agencies


Regional/Metropolitan Planning Organization(s)


School District(s)


Transit/Transportation Agencies


Others


Architectural/Engineering/Planning Firms


Citizen Corps


Colleges/Universities


Land Developers


Major Employers/Businesses


Professional Associations


Retired Professionals


State


Adjutant General’s Office (National Guard)


Board of Education


Building Code Office


Climatologist


Earthquake Program Manager


Economic Development Office


Emergency Management Office/State Hazard Mitigation Officer


Environmental Protection Office


Fire Marshal’s Office


Geologist


Homeland Security Coordinator’s Office


Housing Office


Hurricane Program Manager


Insurance Commissioner’s Office


National Flood Insurance Program Coordinator


Natural Resources Office


Planning Agencies


Police


Public Health Office


Public Information Office


Tourism Department


Non-Governmental Organizations (NGOs)


American Red Cross


Chamber of Commerce


Community/Faith-Based Organizations


Environmental Organizations


Homeowners Associations


Neighborhood Organizations


Private Development Agencies


Utility Companies


Other Appropriate NGOs


Worksheet #1 Build the Planning Team step  
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appendix d


example
questionnaire
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