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Pilot Propared by French & Rssociates, Ltd., Park Forest, Illinois



ORIENTATION

In this unit
This orientation presents a summary of the home study course:
Its goals and objectives,
How it is organized,
The materials used, and
Where to get help.
Materials used in this unit
Videotape segment, Welcome to the Course

Videocassette player.
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A. INTRODUCTION

Responsibility for flood loss reduction is shared by all units of government—
local, state and federal—and the private sector.

Fulfilling this responsibility depends on having the knowledge and skillsto
plan and implement needed floodplain management measures. The fundamental
floodplain management program that most others are built on is the National
Flood Insurance Program (NFIP).

The NFIP provides the maps and regulatory basis for loca floodplain man-
agement. It is also the primary source of insurance protection for floodprone
properties. Its success depends on the people responsible for administering its
mapping, regulatory and insurance aspects.

The purpose of this home study course is to enhance the knowledge and
skills of local officials responsible for administering and enforcing local flood-
plain management regulations. It is also intended to broaden their understanding
of floodplain management strategies that can be applied at the local level.

While any interested person may take this course, it is written specifically for
the local official who is responsible for administering his or her community's
floodplain management regulations. Thus, references to “you,” the person taking
the course, assume that you are that local official.

COURSE OBJECTIVES
Upon compl eting the course, you should:
1. Befamiliar with flood hazards and how human development interacts
with the natural process of flooding.
2. Understand the purpose of the NFIP and your community’srolein it.
3. Understand the basis for flood maps and data.

4. Be ableto use floodplain studies and maps to support your floodplain
management program.

5. Beableto explain the minimum regulatory requirements of the NFIP.

6. Befamiliar with additional regulatory standards that your community
could adopt.

7. Understand your responsibilities in administering your community’s
floodplain regulations for new construction.

8. Understand how to administer your community’s floodplain regulations
for repairs and improvements to existing buildings.

Orientation 0-3



9. Befamiliar with how flood insurance policies are written and how they
relate to your community’ s regulations.

10. Be prepared to administer your floodplain regulations following a disas-
ter.

These 10 objectives are the topics of the 10 unitsin this course.
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B. COURSE MATERIALS

Thisis amultimedia course, using a notebook, videotapes and tools such as
maps and an engineer’s scale.

{ NoTEBOOK
/ k The loose-leaf notebook holds the primary instruc-

tional material —ten units—and seven appendices.

In Units 1 and 2, you'll be introduced to the kinds of
floods common to communities in the United States, the concepts behind
floodplain management and the NFIP.

In Unit 3, you'll learn about the various types of flood data needed to ad-
minister a floodplain management program.

Unit 4 discusses how to use the data provided in NFIP studies and maps.

Unit 5isthefirst of four units about administering floodplain management
regulations. In Unit 5, you'll find out about the minimum regulatory require-
ments communities must enforce under the NFIP. Unit 6 contains additional
measures recommended to help make your regulations more effective and more
appropriate to your local flood conditions and community needs.

Unit 7 discusses the steps needed to administer a floodplain management
ordinance, and Unit 8 goes into detail on the special situations of dealing with
changes to existing buildings.

In Unit 9, the relationship between flood insurance and your floodplain man-
agement program is reviewed.

Unit 10, the last in the course, reviews the things you need to be ready for
following a disaster and how you can make your community’ s program more
effective in reducing flood losses.

The seven appendices provide contacts for assistance, references, technical
terms, and NFIP materials.
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VIDEO SEGMENTS

Two videotapes, with four segments each, provide
detailed information about several topics. They will assist you in understanding
the materials, as well as provide examples of practical situations.

To help you plan when and where to study, the cover page of each unit indi-
cates whether it includes one or more video segments.

FLOOD INSURANCE STUDY AND MAPS

musgeoe _ The fictitious community of Flood County, USA,
el " | has been selected as a sample community for the

¥ purposes of this course.
(iR} rest ey s v The Flood Insurance Study and Flood Insurance

Rate Map for Flood County provide opportunities to
read and interpret the datain atypical flood insurance study and maps. This
town provides examples of both coastal and riverine data and maps.

ENGINEER’S SCALE

e The clear plastic engineer’s scaleis
I e e included for use in some of the exer-
e . cisesinthis course. It helps relate
S . distances on the ground to measure-

. e ‘H\\U\H”H\WH“HIUIHIH\\|l\ll‘||\}|\ll\IﬂH\||\||\|ﬂ|1\||‘ll\l|\||\||\m\l\\|H”\N\l”llu”ll‘ll“ﬂﬂw\H\HH\JWH”HMHH\‘
s . 2 . . . 1 ® 1 M
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ment on a map.

LEARNING CHECKS

Learning checks and unit learning exercises appear
throughout the text. Answers to learning checks and exercises
are at the end of each unit.
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SUPPLEMENTARY READING MATERIALS

Most unitsinclude a list of references for supplemen-
tary reading to reinforce the text materials or to provide
additional information related to a specific topic.

This course includes two booklets that can be very helpful to you:

Answers to Questions About the National Flood Insurance Program
(FIA-2, 1997) provides more details on the NFIP, flood insurance cover-
age, and flood insurance maps. It is used to help explain some of the
material in Units 2 and 9.

Repairing Your Flooded Home (FEMA 234, 1992) explains the steps
building owners should follow after a flood. It is discussed more in
Unit 10.

The appendices provide alist of acronyms, definitions of floodplain man-
agement terms and other reference materials.
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C. TAKING THE COURSE

To administer afloodplain management program, you need to know about
regulations and procedures under the National Flood Insurance Program. This
course is designed to prepare you to serve as administrator.

Asyou can tell by the size of this volume and accompanying materials, you
need to acquire a daunting amount of information. Most of it is covered in these
pages, as this course is a comprehensive guide to the NFIP and your role as
administrator.

At the outset, you may be discouraged by your grasp of flood insurance and
floodplain management—and the size of this course. That’s to be expected;
there’'salot to know. But there’s a'so ample time to learn, asthis courseis
meant to be completed at your pace, not a predetermined rate.

By design, this course will help you learn. Key words and phrases appear
with underlines and they are listed in the glossary in Appendix D. Maps and
videos are provided to illustrate certain points. Each unit has frequent learning
checks and a comprehensive review at the end. Be sureto do al of these —you
learn best when you practice using the materials.

S0, sit back, relax—and study as little or as much as you can handle in one
gitting. There'salot, but if you proceed at your own pace, you'll do well.

COURSE COMPLETION

Your final step isto submit and pass the final examina-
tion. [For the pilot students only:] When you are ready for
it, call 708/747-5273 and ask for it. The exam is designed
to test how well you learned the material presented in the
course.

An answer sheet to use in taking the exam is supplied.

Mail the completed answer sheet to the address on the form. Y our results
will be mailed to you within afew weeks. Score seventy five percent or higher,
and you will be sent a certificate of completion.
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CONTINUING EDUCATION CREDIT

Using the International Association of Continuing Education Training
Guidelines, continuing education credits may be awarded for completion of this
course. Interested students may also apply for one semester hour of college
credit through Lewis and Clark Community College, in association with the
Federal Emergency Management Agency’s Emergency Management Ingtitute
(EMI).

WHERE TO GET HELP

For help in understanding any of the course content, contact your FEMA
Regional Office or state flood insurance coordinator.

These offices are listed in Appendices A and B.

For help in obtaining course materials and submitting the final examination,
cal EMI in Emmitsburg, Maryland, 301-447-1000 or 800-238-3358.

Vipeo: WELcoME To THE COURSE

Thisisagood time to review the first video seg-
ment, “Introduction to the Course,” by Mike Armstrong,
Associate Director of FEMA for Mitigation.

After viewing, stop the tape and return to the text. Do not rewind.
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UNIT 1:
FLOODS AND FLOODPLAIN
MANAGEMENT

In this unit

Unit 1 lays the groundwork for the course by explaining:
The more common types of floods and floodplains,
How floods affect floodplain development,
The strategies and tools for floodplain management, and

Basic terms used throughout the course.

Floods and Floodplain Management
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INTRODUCTION

Throughout time, floods have altered the floodplain landscape. These areas
are continuously shaped by the forces of water—either eroded or built up through
deposit of sediment. More recently, the landscape has been altered by human
development, affecting both the immediate floodplain and events downstream.

Historically, people have been attracted to bodies of water as places for living,
industry, commerce and recreation. During the early settlement of the United
States, locations near water provided necessary access to transportation, a water
supply and water power. In addition, these areas had fertile soils, making them
prime agricultural lands.

This pattern of development continued as communities grew. In recent dec-
ades, development along waterways and shorelines has been spurred by the
aesthetic and recreationa value of these sites.

The result has been an increasing level of damage and destruction wrought by
the natural forces of flooding on human development. It is probable that you are
taking this course because your community has experienced some of this. You,
yourself, or someone you know may have suffered through a flood and a long,
painful and expensive repair and recovery process.

The purpose of this course is to familiarize you with how this problem can be
curbed through proper management of how your floodplains are developed.
Communities that guide development following the standards of the National
Flood Insurance Program have seen the results — their new buildings and neigh-
borhoods have had |ess damage and suffering from flooding.

To start this course, we need an orientation into the natural processes of
flooding. That is the focus of Section A. Many terms are introduced in this sec-
tion, such as watershed and coastal erosion, that are used throughout the course.

Next, we review of the other part of the equation — human development in the
path of that flooding. The final section in this unit discusses the Federal govern-
ment’s overall floodplain management effort and the other strategies and tools
that help prevent and reduce flood damage.
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A. FLOODS AND FLOODPLAINS

Floods are part of the Earth’s natural hydrologic cycle.

The cycle circulates water throughout the environment (Figure 1-1). This pro-
cess maintains an overal balance between water in the air, on the surface and in
the ground.

Evaporation and "™
. . ‘ E
Transpiration <7

o
0 T o2 ST
;,I CD\—‘\ 5,5

,,{, o} @ A
3/1,,“,,(‘\(% n, '«vAOnm“S )
b 7 s RF

Groundwater
Recharge and
Movement

Figure 1-1. The Hydrologic cycle
Sometimes the hydrologic cycle gets outs of balance, sending more water to
an area than it can normally handle.
The result is aflood.

A flood inundates a floodplain. There are different types of floodplains and
they are based on they type of flooding that forms them.

Most floods fall into one of three major categories:

Riverine flooding
Coastal flooding
Shallow flooding
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RIVERINE FLOODING

A watershed is an area that drains into a lake, stream or other body of water.
Other names for it are basin or catchment area.

Watersheds vary in size. Larger ones can be divided into sub-watersheds.

Figure 1-2 shows a watershed and some of the key terms. The boundary of a
watershed is aridge or divide. Water from rain and snowmelt are collected by the
smaller channels (tributaries) which send the water to larger ones and eventually
to the lowest body of water in the watershed (main channel).

Channels are defined features on the ground that carry water through and out
of awatershed. They may be called rivers, creeks, streams or ditches. They can be
wet all the time or dry most of the time.

When a channédl receives too much water, the excess flows over its banks and
into the adjacent floodplain. Flooding that occurs along a channel is called river-

Tributary

Main Channel

ine flooding.

Figure 1-2. Riverine Watershed and Floodplain

What happens in a watershed will affect events and conditions downstream.
Terrain helps determine the dynamics of riverine flooding. In relatively flat areas,
shallow, slow-moving floodwater may cover the land for days or even weeks.

In hilly and mountainous areas, a flood may come scant minutes after a heavy
rain. Such a flash flood gives short notice and moves so fast that it is particularly
dangerous to people and property in its path.
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Overbank flooding

The most common type of flooding in the United States is called overbank
flooding (Figure 1-3).

Overbank flooding occurs when downstream channels receive more rain or
snowmelt from their watershed than normal, or a channel is blocked by an ice jam
or debris. For either reason, excess water overloads the channels and flows out
onto the floodplain.

Overbank flooding varies with the watershed’s size and terrain. One measure
of aflood is the speed of its moving water, which is called velocity. Velocity is
measured in feet per second.

Hilly and mountainous areas have faster moving water, so velocity can pose a
serious hazard. In flat areas, the flood may move slowly, making its velocity less
of a hazard.

Terrain may affect how much warning people have that a flood is building.
Conditions on a river that drains a large watershed may warn of a pending flood
hours or even days before actua flooding. On the other hand, streams in hilly
areas may give no warning that a flash flood is about to strike.

Flood depths vary, as do flood durations. Generally, the larger the river, the
deeper the flood and the longer it will last. However, in hilly or mountainous
areas with narrow valleys, flooding can be very deep in small watersheds.

Depending on the size of the river and terrain of its floodplain, flooding can
last for days and cover wide aress.

Narrow Floodplain
In Hilly Areas

Wide Floodplain
In Flat Areas

Figure 1-3. Riverine floodplain
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Flash flooding

A severe storm that drops much rainfal in a short time can generate a fl
flood. All flash floods strike quickly and end swiftly.

While flash floods occur in al fifty states, areas with steep slopes and narrow
stream valleys are particularly vulnerable, as are the banks of small tributary
streams. In hilly areas, the high-velocity flows and short warning time make flash
floods hazardous and very destructive.

In urban areas, flash flooding can occur where impervious surfaces, gutters
and storm sewers speed runoff. Flash floods also can be caused by dam failure,
the release of ice-jam flooding, or collapse of debris dams.

Flash floods rank first as the cause of flood-related deaths in the United States.
In the 1970s, four flash floods in a five-year period killed 570 people. Desth tolls
associated with the 1993 Mississippi River flood or hurricanes are in another
category because such events build over severa days, giving people enough time
to evacuate safely.

In 1972, 118 people died along Buffalo Creek in West Virginia when an
embankment made of coal refuse washed out, destroying 546 houses and
damaging as many more.

Weeks later, 236 people died when heavy rain and a dam failure inundated
the area near Rapid City, South Dakota. Property damage exceeded $100
million.

In 1976, heavy rains spawned floods in Colorado’s Big Thompson Can-
yon, killing 139 people.

The next year, 77 people died in Johnstown, Pennsylvania, when heavy
rain overwhelmed a dam, causing $200 million in damage.

Riverine erosion

River channels change as water moves downstream, acting on the channel
banks and on the channel bottom (the thalweqg). This force is made more potent
during a flood, when the river’s velocity increases.

Several features along a river are affected by this flow of water in different
ways. A meander is a curve in a channel. On the outside of a meander, the banks
are subject to erosion as the water scours against them (Figure 1-4). On the other
hand, areas on the inside of meanders receive deposits of sand and sediment
transferred from the eroded sites.
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Figure 1- 4. Erosion changes the shape of channels

Properties on the outside of
curves face a double threat of inunda-
tion and undercutting from riverine
erosion during floods (Figure 1- 5).

In addition, meanders do not stay in
the same place—they migrate slowly
downstream and across the floodplain,
reworking the shape of the channel
within the floodplain.

Figure 1-5. Riverine erosion
can undercut structures

COASTAL FLOODING

Development along the coasts of the oceans, the Gulf of Mexico, and large
lakes can be exposed to two types of flood problems not found in riverine areas.
coastal storms and coastal erosion. The Pacific and Caribbean coasts face a third
hazard: tsunamis.

Coastal storms

Hurricanes and severe storms cause most coastal flooding. These include
“Nor’ easters,” which are severe storms on the Atlantic coast with winds out of the
northeast.
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Persistent high wind and changes in air pressure push water toward the shore,
causing a storm surge which can raise the level of alarge body of water by several
feet. Waves can be highly destructive as they move inland, battering structures in
thelr path.

On open coasts, the magnitude of a flood varies with the tides. An increase in
the level of the ocean during high tide will flood larger areas than a storm that
strikes during low tide.

Magjor coastal storms can significantly change the shape of shoreline land-
forms, making sandy coastal floodplains particularly unstable places for
development.

Wind and waves shape sand dunes, bluffs and barrier islands. Because these
landforms provide natural buffers from the effects of a storm, their preservation is
important to the protection of inland development.

Coastal erosion

Long-term coastal erosion is
another natural process that
shapes shorelines. It is a com-
plex process that involves
natural  and  human-induced
factors. The natural factors
include sand sources, sand size
and density, changes in water
level, and the effects of waves,
currents, tides and wind. These
factors determine whether a
shoreline will recede or accrete.

Human activity—such as
construction of groins or sea
walls, the dredging of channels 1972
and placement of sandbags—
also can contribute to coastal ero-
son by adtering the natura
systems that transport sand.

Figure 1-6. This area of the Maryland
shore shows how erosion can move or
remove entire islands over a period as
short as 40 years.
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Tsunamis

Another hazard along the coast is atsunami, alarge wave often called a“tidal
wave’ even though tides and tsunamis are not related. Caused by an underwater
earthquake or volcano, a tsunami is a pressure wave that can raise water levels as
much as 15 feet.

In the open ocean, a tsunami’s wave may be only a few feet high. Because the
wave's energy extends from the surface to the bottom, that energy is compressed
as the wave approaches shallow water, creating higher, more life-threatening
waves (Figure 1-7).

Tsunamis usually occur in the Pacific Ocean, but they have caused floods in
the Caribbean. Because they can happen on a clear day and are not related to

Figure 1- 7. Tsunami waves increase in shallower water.

Lake flooding

Lake shores can flood in ways similar to ocean coasts. Along the Great Lakes,
severe storms can produce waves and cause shoreline erosion. FEMA is starting
to map Great Lakes flooding with the same techniques it uses for ocean coastal
flooding.

SHALLOW FLOODING

Shallow flooding occurs in flat areas where a lack of channels means water
cannot drain away easily. Shallow flood problems fall into three categories: sheet
flow, ponding and urban drainage.
Sheet flow

Where there are inadequate or no defined channels, floodwater spreads out
over alarge area at a somewhat uniform depth in what’s called sheet flow.
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Sheet flows occur after an intense or prolonged rainfall during which the rain
cannot soak into the ground. During sheet flow, the floodwaters move downhill
and cover awide area.

Ponding

In some flat areas, runoff collects in depressions and cannot drain out, creating
a ponding effect. Ponding floodwaters do not move or flow away. Floodwaters
will remain in the temporary ponds until they infiltrate into the soil, evaporate or
are pumped out.

Ponding is especially a problem in glaciated areas, where glaciers carved out
depressions; in areas where caves and sinkholes are common, and in other areas
where man-made features, such as roads and railroad embankments, have blocked
outlets.

Urban drainage

An urban drainage system comprises the ditches, storm sewers, retention
ponds and other facilities constructed to store runoff or carry it to a receiving
stream, lake or the ocean. Other man-made features in such a system include
yards and swales that collect runoff and direct it to the sewers and ditches.

When most of these systems were built, they were typically designed to han-
dle the amount of water expected during a 10-year storm. Larger storms overload
them, and the resulting backed-up sewers and overloaded ditches produce shallow
flooding.

Ancther urban drainage problem occurs in the areas protected by levees. Be-
ing in floodplains, they are flat and don’'t drain naturally, especially when a levee
blocks the flow to the river.

To drain these areas, channels have been built and pumps installed to me-
chanically move the water past the levee. Often, these man-made systems do not
have the capacity to handle heavy rains or intense storms.

SPECIAL FLOOD HAZARDS

The flooding types described so far are the more common types found in the
United States. There are many special local situations in which flooding or flood-
related problems do not fit the national norm.

This section discusses five of those specia flood hazards.

Closed basin lakes
Uncertain flow paths.
Dam breaks.
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Ice jams.
Mudflows.
Closed basin lakes

There are two types of closed basin |ake:

Lakes with no outlets, like the Great Salt Lake, Utah, Devil’s Lake, North
Dakota, and the Saton Sea, Cdifornia; and

Lakes with inadequate, regulated or elevated outlets, such as the Great
Lakes and many glacial lakes.

Seasonal increases in rainfall cause a closed basin lake's level to rise faster
than it can drain. As aresult, they are subject to large fluctuations in water surface
elevation. Floodwaters in closed basin lakes may stay up for weeks, months or
even years.

The long periods of high water make closed basin lake flooding particularly
problematic. Properties may not be heavily damaged, but they are unusable for
long periods because they are surrounded by—or under—water. Buildings are
isolated and septic fields are unusable. Properties are exposed to waves (and
sometimes ice) that add to the hazard.

Uncertain flow paths

The section on riverine erosion explained that stream channels change their
locations gradually or only after very large and rare floods. However, in some
areas of the country, every flood may change channels.

For example, in mountainous areas, high-velocity floodwater picks up sedi-
ment and rock. At the base of the valey where the slope flattens out, the
floodwater decreases in speed and spreads out, as in a sheet flow, dropping sedi-
ment and rock over afan-shaped area called an aluvial fan.

Figure 1-8 shows how an aluvial fan can have numerous channels. During the
next flood, the channels may be in different locations.

Alluvial fan flooding is more common in the mountainous western states,
where there is less ground cover and more opportunity for erosion.

Alluvia fan floods are not as predictable as riverine floods—one never knows
where the floodwaters will spread out across the fan. Thus, they pose three haz-
ards:

Velocity of floodwaters and the debris they carry.
Sediment and debris deposited by the floodwaters.
The potential for the channel to move across the fan during the flood.
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Figure 1-8. This alluvial fan flood caused over $7 million in damage and one
death

The arid west is subject to another type of flooding that features uncertain
flow paths, known as movable bed streams.

When a high-velocity flood runs through an area with sand or loose soil, the
erosion and sedimentation can occur so fast that the stream channel can be low-
ered, filled in or relocated through processes known as degradation, aggradation
and migration. In some cases, these processes may occur simultaneously, or one
process may occur in one flood and another processin alater event.

Dam breaks

A break in a dam can produce an extremely dangerous flood situation because
of the high velocities and large volumes of water released by such a break. Some-
times they can occur with little or no warning on clear days when people are not
expecting rain, much less a flood.

Breaching often occurs within hours after the first visible signs of dam failure,
leaving little or no time for evacuation. (As noted in the earlier section on flash
flooding, three of the four top killer floods in the 1970s were related to the failure
of adam or dam-like structure.)

Dam breaks occur for one of three reasons:

The foundation fails due to seepage, settling or earthquake.
The design, construction, materials or operation were deficient.
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Flooding exceeds the capacity of the dam’s spillway.

Proper design can prevent dam breaks. While dam safety programs can ensure
that new dams are properly designed, there are still many private or localy built
dams that were poorly designed and maintained.

Ice jams

Ice jam flooding generally occurs when warm weather and rain break up fro-
zenrivers or any time thereis arapid cycle of freezing and thawing.

The broken ice floats downriver until it is blocked by an obstruction such as a
bridge or shallow area (Figure 1-9). An ice dam forms, blocking the channel and
causing flooding upstream.
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Figure 1-9. Likely Ice Jam Areas

|ce jams present three hazards:
Sudden flooding of areas upstream from the jam, often on clear days with
little or no warning.

Movement of ice chunks (floes) that can push over trees and crush build-
ings (see Figure 1-18).

Sudden flooding of areas downstream when an ice jam breaks. The impact
issimilar to a dam break, damaging or destroying buildings and structures.
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Mudflow

A mudflow is atype of landslide that occurs when runoff saturates the ground.
Sail that is dry during dry weather turns into aliquid solution that slides downhill.
They typicaly cause more damage than clear-water flooding due to the combina-
tion of debris and sediment, and the force of the debris-filled water.

FEMA officially defines a “muddlide (i.e. mudflow)” as “a condition where
there is a river, flow or inundation of liquid mud down a hillside usualy as a
result of adual condition of loss of brush cover, and the subsequent accumulation
of water on the ground preceded by a period of unusualy heavy or sustained
ran.”

FEMA does not map or have any management or regulatory standards for
“muddlides (i.e. mudflows).” What many people view as mudfloods are techni-
cally landslides and are not addressed by the NFIP.

Source Area

Figure 1-10. Mudflows are caused by saturated soil

NATURAL AND BENEFICIAL FLOODPLAIN FUNCTIONS

Floodplain lands and adjacent waters combine to form a complex, dynamic
physical and biological system found nowhere else. When portions of floodplains
are preserved in their natural state, or restored to it, they provide many benefits to
both human and natural systems.

Some are static conditions—such as providing aesthetic pleasure—and some
are active processes, such as reducing the number and severity of floods, helping
handle stormwater runoff and minimizing non-point water pollution. For example,
by alowing floodwater to sow down, sediments settle out, thus maintaining
water quality. The natural vegetation filters out impurities and uses excess nutri-
ents.
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Such natural processes cost far less money than it would take to build facili-
ties to correct flood, stormwater, water quality and other community problems.

Natural resources of floodplains fall into three categories. water resources,
living resources and societal resources. The following sections describe each
category’s natural and beneficial functions.

Natural flood and erosion control

Over the years, floodplains develop their own ways to handle flooding and
erosion with natura features that provide floodwater storage and conveyance,
reduce flood velocities and flood peaks, and curb sedimentation.

Natural controls on flooding and erosion help to maintain water quality by
filtering nutrients and impurities from runoff, processing organic wastes and
moderating temperature fluctuations.

These natural controls also contribute to recharging groundwater by promot-
ing infiltration and refreshing aquifers, and by reducing the frequency and
duration of low surface flows.

Biologic resources and functions

Floodplains enhance biological productivity by supporting a high rate of plant
growth. This helps to maintain biodiversity and the integrity of ecosystems.

Floodplains also provide excellent habitats for fish and wildlife by serving as
breeding and feeding grounds. They also create and enhance waterfowl habitats,
and help to protect habitats for rare and endangered species.

Societal resources and functions

People benefit from floodplains through the food they provide, the recrea
tional opportunities they afford and the scientific knowledge gained in studying
them.

Wild and cultivated products are harvested in floodplains, which are enhanced
agricultural land made rich by sediment deposits. They provide open space, which
may be used to restore and enhance forest lands, or for recreational opportunities
or simple enjoyment of their aesthetic beauty.

Floodplains provide areas for scientific study and outdoor education. They

contain cultural resources such as historic or archaeological sites, and thus pro-
vide opportunities for environmental and other kinds of studies.
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These natural resources and functions can increase a community’s overall
quality of life, arole that often has been undervalued. By transforming stream and
river floodplains from problem areas into value-added assets, the community can
improve its quality of life.

Parks, bike paths, open spaces, wildlife conservation areas and aesthetic fea
tures are important to citizens. Assets like these make the community more
appealing to potentia employers, investors, residents, property owners and tour-
ists.

Figure 1-11 Floodplains offer recreation and aesthetic benefits.
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LEARNING CHECK #1

. Thisunit describes a number of types of floods. Which types occur in your
community?

. What are the three most common types of flooding?

. Which type of flooding has accounted for the most flood-related deaths in
recent history?

. What is a“meander?’

. What's the mgjor cause of coastal flooding?

. What causes a tsunami?

. List the five types of specia flood hazards covered in this course. Does your
community have any of these?

. List at least three benefits that floodplains, in arelatively undisturbed condi-
tion, actually contribute or could contribute to your community.
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B. FLOODPLAIN DEVELOPMENT

Throughout time, floods have altered the floodplain landscape. These areas
are continuously shaped by the forces of water—either eroded or built up through
deposit of sediment. More recently, the landscape has been altered by human
development, affecting both the immediate floodplain and events downstream.

Historically, people have been attracted to bodies of water as places for living,
industry, commerce and recreation. During the early settlement of the United
States, locations near water provided necessary access to transportation, a water
supply and water power. In addition, these areas had fertile soils, making them
prime agricultural lands.

This pattern of development continued as communities grew. In recent dec-
ades, development along waterways and shorelines has been spurred by the
aesthetic and recreationa value of these sites.

Because floodplains have attracted people and industry, a substantial portion
of this country’s development is now subject to flooding. Floodplains account for
only seven percent of the nation’s total land area. However, they contain a tre-
mendous amount property value. It is estimated that there are 8 — 12 million
homes in our floodplains.

Two problems result from floodplain devel opment:

Development alters the floodplain and the dynamics of flooding.
Buildings and infrastructure are damaged by periodic flooding.

FLOODPLAIN DEVELOPMENT DYNAMICS

Human development can have an adverse impact on floods and floodplains.
Three types of problems are reviewed here.

Riverine floodplains

The most obvious impact of development on riverine flooding comes with
moving or altering channels or constructing bridges and culverts with small
openings. Construction and regrading of the floodplain can obstruct or divert
water to other areas. Levees and dikes are the best known examples of this, but
even small construction projects have an impact (Figure 1-12).
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Filling obstructs flood flows, backing up floodwaters onto upstream and adja-
cent properties. It also reduces the floodplain's ability to store excess water,
sending more water downstream and causing floods to rise to higher levels. This
also increases floodwater velocity.
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Figure 1-12. Effects of development on ariverine floodplain

Watersheds

Development in riverine
watersheds  affects  the Natural ground cover, 0% impervious surface
runoff of stormwater and
snowmelt. Buildings and
parking lots r_eplace _the Rural development, 10% - 20% impervious surface
natural vegetation which
used to absorb water. When 23% of the rainwater runs off the land
rain falls in a natural set-
ting, as much as ninety
percent of it will infiltrate
the ground; in an urbanized
area, as much as ninety Full urbanization, 75% - 100% impervious surface

percent of it will run off
(Figure 1-13). 61% of the rainwater runs off the land

15% of the rainwater runs off the land

Single family homes, 35% - 50% impervious surface

35% of the rainwater runs off the land

Figure 1-13. Effects of development on
stormwater runoff. (Data for Northeastern lllinois)
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Urban features alter flood dynamics as well. Storm sewers and more efficient
ditches that come with urban drainage systems speed flood flows. The result of
urbanization is that there is more runoff in the watershed and it moves faster,
increasing flooding downstream. Thus, a 10-year storm may produce the runoff
equivalent of a 25-year storm, overloading the man-made drainage system.

Urbanization also changes the timing of flows along the tributaries. If one
subwatershed develops faster than another, the flood will leave sooner than it used
to, possibly arriving at the main channel at the same time as the peak arrives from
another tributary, causing increased flooding downstream.

Coasts

Coastal development similarly affects the dynamics of coastal flooding. Re-
moving the sand from beaches and dunes removes the natural barrier built up by
flood forces over the years and exposes inland areas to increased risk of flooding.

Coastal erosion is affected by construction of navigation channels, breakwa-
ters, and jetties, and mining of sand. Often construction of barriers, seawalls, or
even sandbag walls to protect buildings from flooding or erosion has an adverse
affect on properties at the end of the walls where erosion is accelerated.

Figure 1-14. Jetties to protect a navigation inlet affect
sand accumulation and erosion.
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FLOOD DAMAGE

Floodplains are home to nearly 10 million households. In an average year,
floods kill 150 people and cause over $3 hillion in property damage. Nationally,
average annual flood losses continue to increase.

Floods can hurt or kill people, and damage property, in several ways. Knowing
the impact of a potential hazard—and guarding against it—is integral to adminis-
tering a floodplain management program.

As a floodplain management administrator, you need to be knowledgeable
about the five main causes of flood damage:
Hydrodynamic forces
Debris impact
Hydrostatic forces
Soaking
Sediment and contaminants

Hydrodynamic forces

Moving water creates a hydrodynamic force which can damage a building’s
walls in three ways (see Figure 1-15):

Frontal impact,
as water strikes
the structure.

Drag effect, as
water runs
along the sides
of a structure.

Eddies or
negative pres- / ‘

Negative Pressure
SUres, created S(;Suction) on
as water passes Downstream Side
the down- Drag Effect ~\‘\
stream side. on Sides

Figure 1-15. Hydrodynamic forces on a building.
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The speed of moving water is called velocity, a force that is measured in feet
per second. The faster water moves, the more pressure it puts on a structure and
the more it will erode stream banks and scour the earth around a building’s foun-
dation.

Floodwaters moving faster than 5 feet per second comprise a high-velocity
flood, requiring special design considerations for buildings, roads, bridges and
other manmade structures in its path.

Figure 1-16. Beaches are particularly susceptible to
undermining of foundations due to velocity flows.

While velocity is one factor in determining the potential harm of a flood, the
total impact of moving water is related to the depth of the flooding. Studies have
shown that deep water and low velocities can cause as much damage as shallow
water and high velocities.

People are more susceptible to damage than buildings. Studies have shown
that it doesn’t take much depth or velocity to knock a person over. Thus, no areas
with moving floodwater can be considered safe for walking (Figure 1-17).

A car will float in only two feet of moving water, which is one reason floods
kill more people trapped in vehicles than anywhere else. Often victims put them-
selves in perilous situations by ignoring warnings about travel or mistakenly
thinking that a washed-out bridge is still open.
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Figure 1-17. Even shallow floodwaters can stop cars
and wash people off their feet

Debris impact

Debris also increases the hazard posed by moving water. Floodwaters can and
will pick up anything that will float—logs, lumber, ice, even propane tanks and
vehicles (Figure 1-18). Moving water will also drag or roll objects that don't float.
All of this debris acts as battering rams that can knock holesin walls.

Figure 1-18. Ice floes and other large items of debris can crush a house
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Hydrostatic forces

The weight of standing water puts hydrostatic pressure on a structure. The
deeper the water, the more it weighs and the greater the hydrostatic pressure.

Because water isfluid, it exerts the same amount of pressure sideways (lateral
pressure) as it does downward. As water gets deeper, it exerts more lateral pres-
sure than shallow water.

Most walls are not built to withstand lateral pressure. Studies and tests have
shown that the lateral force presented by three feet of standing water can be
enough to collapse the walls of atypical frame house.

Basement walls and floors are particularly susceptible to damage by hydro-
static pressure. Not only is the water deeper, a basement is subjected to the
combined weight of water and saturated earth. Water in the ground underneath a
flooded building will seek its own level — resulting in uplift forces that can break
a concrete basement floor (Figure 1-19).

Figure 1-19. This basement floor broke from hydrostatic pressure

Soaking
When soaked, many materials change their composition or shape.
Wet wood will swell, and if it is dried too fast it will crack, split or warp. Ply-

wood can come apart. Gypsum wallboard will fall apart if it is bumped before it
dries out. The longer these materials are wet, the more moisture they will absorb.
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Soaking can cause extensive damage to household goods. Wooden furniture
may get so badly warped that it can't be used. Other furnishings, such as uphol-
stery, carpeting, mattresses and books, usually are not worth drying out and
restoring. Electrical appliances and gasoline engines won't work safely until they
are professionally dried and cleaned.

Sediment and contaminants

Many materials, including wood and fiberglass or cellulose insulation, absorb
floodwater and its sediment. Even if alowed to dry out, the materias will still
hold the sediment, salt and contaminants brought by the flood. Simply letting a
flooded house dry out will not render it clean—and it certainly will not be as
healthy a place as it was before the flood.

Few floods, especially those that strike inland, have clear floodwater, and so
they leave a mess made of natural and man-made debris. Stormwater, snowmelt
and river water pick up whatever was on the ground, such as soil, road oil, and
farm and lawn chemicals. If a wastewater treatment plant upstream was inun-
dated, the floodwaters will likely include untreated sewage.

Especially in the arid west and coastal areas, flooding can leave large amounts
of sand, sediment and debris (Figure 1-20) that require major cleanup efforts.
After the water recedes or evaporates, these sediments are left on and in a build-
ing, and its contents.

Figure 1-20. Debris flows can completely
fill a house with sediment
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SAFETY AND HEALTH HAZARDS

Floods pose a variety of hazards as they build, crest and subside. At different
points in the life of a flood, people are displaced, damage occurs and finaly a
cleanup can begin. Disruption of normal public utilities and the presence of flood
debris and damage can produce safety and health hazards.

When utilities are damaged, hazards arise. Electrocution is the second most
frequent cause of flood deaths, claiming lives in a flooded area that is carrying a
live current created when electrical components short. Floods also can damage
gas lines, floors and stairs, creating secondary hazards such gas leaks and unsafe
structures. If the water system loses pressure, a boil order may be issued to protect
people and animals from contaminated water.

Fire can be a result of too much water: floods can break gas lines, extinguish
pilot lights, and short circuit electrical wiring — causing conditions ripe for afire.
Fire equipment may not be able reach a burning building during high water.

Floods bring and leave health hazards in the form of animal carcasses, gar-
bage and ponds that can become breeding grounds for germs and mosquitoes.
Any flooded items that come in close contact with people must be thrown out,
including such things as food, cosmetics, medicines, stuffed animals and baby
toys. Clothes and dishes need to be washed thoroughly.

Mold, mildew and bacteria grow in damp, flooded areas. One health hazard
occurs when heating ducts in a forced-air system are not properly cleaned fol-
lowing inundation. When the furnace or air conditioner is turned on, the
sediments left in the ducts are circulated throughout the building and breathed in
by the occupants.

Flooding, especialy repetitive flooding, takes a toll on people's mental health.
Stress comes from facing the loss of time, money, property and personal posses-
sions such as heirlooms. This is aggravated by fatigue during cleanup and anxiety
over lost income, health risks and damage to irreplaceable items.

Children and the elderly are especially susceptible to stress from the disrup-
tion of their daily routines.
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C. FLOODPLAIN MANAGEMENT

The strategies and tools available to prevent problems and protect people and
development from flooding have been developed over many years. A short history
of U.S. policy on floodplain management will help explain their evolution.

EVOLUTION

The federal government got involved in floodplain management in the 1800s,
when it had an interest in maintaining the navigability of rivers to facilitate inter-
state commerce. The great Mississippi River flood of 1927 led the federd
government to become a major player in flood control.

As defined by the Flood Control Acts of 1928 and 1936, the role of govern-
ment agencies was to build massive flood control structures to control the great
rivers, protect coastal areas and prevent flash flooding. The 1936 act aone
authorized construction of some 250 projects for both flood control and relief
work.

Until the 1960’s, such structural flood control projects were seen as the pri-
mary way to reduce flood losses. Public policy emphasized that flood losses could
be curbed by controlling floodwater with structures, such as dams, levees and
floodwalls. But people began to question the effectiveness of this single solution.
Disaster relief expenses were going up, making all taxpayers pay more to provide
relief to those with property in floodplains. Studies during the 1960s concluded
that flood losses were increasing, in spite of the number of flood control structures
that had been built.

One of the main reasons structural flood control projects failed to reduce flood
losses was that people continued to build in floodplains. In response, federal, state
and local agencies began to develop policies and programs with a “non-structural”
emphasis, ones that did not prescribe projects to control or redirect the path of
floods. Since the 1960s, floodplain management has evolved from heavy reliance
on flood control, or structural measures, to one using a combination of many
tools.

The creation of the National Flood Insurance Program in 1968 was a landmark
step in thisevolution. The NFIP:
Established an insurance program as an aternative to disaster relief.

Distributed responsibility for floodplain management to al levels of gov-
ernment and the private sector.

Set anational standard for regulating new development in floodplains.

Began a comprehensive floodplain mapping program.
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Also during the 1960s and 1970s, interest increased in protecting and restoring
the environment, including the natura resources and functions of floodplains.
Coordinating flood-loss reduction programs with environmental protection and
watershed management programs has since become a major goa of federa, state
and local programs.

As aresult of this evolution, we no longer depend solely on structural projects
to control floodwater. U.S. floodplain policies are now multi-purpose and result in
a mix of solutions to suit many situations. Consequently, administrators like you
have severa non-structural flood protection measures at their disposal. They
include:

Regulations to prohibit development in high-hazard areas.

Building codes requiring flood-resistant construction for new buildings in
floodprone areas.

Acquisition and relocation of buildingsin high hazard areas.
Modifying or retrofitting existing buildings.

Installing flood warning systems.

Controlling stormwater runoff.

Providing self-help advice to property owners.

THE UNIFIED NATIONAL PROGRAM FOR FLOODPLAIN
MANAGEMENT

To coordinate the efforts of the many government programs that can affect
flooding or floodplain development, Congress created the Unified Nationa Pro-
gram for Floodplain Management under the National Flood Insurance Act of
1968.

The Unified National Program sets forth a conceptual framework for coordi-
nating the floodplain management efforts of federal, state and local agencies as
well as private parties.

The program is coordinated by a Federal Interagency Floodplain Management
Task Force made up of federal agencies that are involved in flooding, or with
development that can be affected by flooding.

The Task Force defines “floodplain management” as “a decision-making pro-
cess that aims to achieve the wise use of the nation’s floodplains.” “Wise use”
means both reduced flood losses and protection of the natura resources and
functions of floodplains.
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Where floodplain development is permitted, floodplain management results in
development and construction measures that minimize the risk to life and property
from floods and the risk to the floodplain’s natural functions posed by human
development.

Strategies and tools

The Task Force has identified four floodplain management strategies for re-
ducing the human economic losses from flooding as well as minimizing the losses
of natural and beneficia floodplain resources. Each strategy is supported by an
array of tools which are summarized in the rest of this section.

Many of the tools can be used in more than one strategy.

In most cases, a combination of these tools is needed to reduce risks and pro-
tect natural resources and functions. Because floodplain management is a process,
thereis no one “best” set of tools or one single “wise use” of the floodplain.

The important message from this definition of floodplain management is to
consider al the options and account for both the hazard and the natural values
before developing or implementing any action that will change the floodplain.

FLOODPLAIN MANAGEMENT STRATEGIES
Strategy 1: Modify human susceptibility to flood damage

Reduce disruption by avoiding hazardous, uneconomic or unwise use of
floodplains.

Tools include:

Regulating floodplain use by using zoning codes to steer development
away from hazardous areas or natural areas deserving preservation, estab-
lishing rules for developing subdivisions, and rigorously following
building, health and sanitary codes.

Establishing development and redevelopment policies on the design and
location of public services, utilities and critical facilities.

Acquiring land in a floodplain in order to preserve open space and perma-
nently relocate buildings.

Elevating or floodproofing new buildings and retrofitting existing ones.

Preparing people and property for flooding through forecasting, warning
systems and emergency plans.

Restoring and preserving the natural resources and functions of flood-
plains.
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Strategy 2: Modify the impact of flooding

Assist individuals and communities to prepare for, respond to and re-
cover from a flood.

Tools include:
Providing information and education to assist self-help and protection

measures.

Following flood emergency measures during a flood to protect people and
property.

Reducing the financial impact of flooding through disaster assistance,
flood insurance and tax adjustments.

Preparing post-flood recovery plans and programs to help people rebuild
and implement mitigation measures to protect against future floods

Strategy 3: Modify flooding itself
Develop projectsthat control floodwater.
Tools include:
Building dams and reservoirs that store excess water upstream from de-

veloped areas.

Building dikes, levees and floodwalls to keep water away from devel oped
areas.

Altering channels to make them more efficient, so overbank flooding will
be less frequent.

Diverting high flows around developed areas.

Treating land to hold as much rain as possible where it falls, so it can in-
filtrate the soil instead of running off.

Storing excess runoff with on-site detention measures.

Protecting inland devel opment with shoreline protection measures that ac-
count for the natural movement of shoreline features.

Controlling runoff from areas under development outside the floodplain.
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Strategy 4: Preserve and restore natural resources

Renew the vitality and purpose of floodplains by reestablishing and main-
taining floodplain environmentsin their natural state.

Tools include:

Floodplain, wetlands and coastal barrier resources or land use regulations,
such as zoning, can be used to steer development away from sensitive or
natural areas.

Development and redevelopment policies on the design and location of
public services, utilities and critical facilities.

Land acquisition; open space preservation; permanent relocation of build-
ings,; restoration of floodplains and wetlands, and preservation of natural
functions and habitats.

Information and education to make people aware of natural floodplain re-
sources and functions and how to protect them.

Tax adjustments to provide afinancia initiative for preserving lands or re-
storing lands to their natural state.

Beach nourishment and dune building to protect inland development by
maintaining the natural flood protection features.
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LEARNING CHECK #2

1. What two problems result from floodplain development?

2. What does watershed development do to flooding?

3. What is one of the problems with constructing seawalls to protect buildings
from flooding or erosion?

4. What are the five main causes of flood damage?

5. Standing water aslittle as feet deep can collapse the walls of aframe
house.

6. What are some of the safety and health hazards that accompany floods?

7. Prior to the 1960’ s what was the primary way to reduce flood |osses?

8. What isthe Unified National Program for Floodplain Management’ s defini-
tion of “floodplain management?’

9. What are the two primary goals of floodplain management?
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10.

UNIT LEARNING EXERCISE

What areas are conducive to flash flooding?

Is erosion only athreat in coastal areas?

What is “ponding?’

Are plants and animals the only beneficiaries of the “natural and beneficial
functions’ of floodplains?

What does filling in afloodplain do?

Does moving sand and sand dunes affect flooding?

Hydrodynamic forces are caused by water and hydrostatic
forces are caused by water.

List three materials or household items that are particularly susceptible to
flood damage by soaking.

What are examples of non-structural flood protection measures?

What are the Unified National Program for Floodplain Management’s four
main floodplain management strategies?
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ANSWERS TO THE LEARNING CHECKS
Learning check #1
1. Thisunit describes a number of types of floods. Which types occur in your

community?
Depends on the community

2. What are the three most common types of flooding?
Riverine, coastal, shallow

3. Which type of flooding has accounted for the most flood-related deaths in
recent history?
Flash flooding.

4. What isa“meander?’
It'sacurveor turninariver channgl.

5. What's the mgjor cause of coastal flooding?
Sormsurge.

6. What causes a tsunami?
Underwater earthquakes or volcanoes.

7. List the five types of specia flood hazards covered in this course. Does your
community have any of these?

— Closed basin lakes
— Uncertain flow paths
— Dam breaks

— lcejams

— Mudflows

If your community has one or more of these hazards, you should become fa-
miliar with their natural processes and the appropriate regulatory measures
discussed in Unit 6.

8. List at least three benefits that floodplains, in arelatively undisturbed condi-
tion, actually contribute or could contribute to your community.

Although this depends on the community, there are a large number of benefits
they could potentially provide.
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Learning check #2

1.

What two problems result from floodplain development?
— Development alters the floodplain and the dynamics of flooding.

— Buildings and infrastructure are damaged by periodic flooding.

What does watershed development do to flooding?

The increase in impervious surface results in increased runoff and higher
flood levels.

What is one of the problems with constructing seawalls to protect buildings
from flooding or erosion?

It can accelerate erosion on properties at the end of the wall.

What are the five main causes of flood damage?
— Hydrodynamic forces

— Debrisimpact

— Hydrostatic forces

— Soaking

— Sediment and contaminants

Standing water as little as feet deep can collapse the walls of aframe
house.

Three feet

What are some of the safety and health hazards that accompany floods?
— Disruption of public utilities

— Electrocution

— Contamination of water supplies

— Fire

— Animal carcasses, garbage and ponds that can become breeding grounds
for germs and mosquitoes.

— Mold, mildew and bacteria that grow in damp, flooded areas

— Contaminated air from dirty heating ducts

— Sress and mental health problems.

Prior to the 1960’ s what was the primary way to reduce flood losses?
Structural flood control projects
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8. What isthe Unified National Program for Floodplain Management’ s defini-
tion of “floodplain management?’

“ A decision-making process that aims to achieve the wise use of the nation’s
floodplains.”

9. What are the two primary goals of floodplain management?
— Toreduce the loss of life, disruption, and damage caused by floods

— To preserve and restore the natural resources and functions of floodplains
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Unit Learning Exercise

1.

What areas are conducive to flash flooding?
— Hilly areas with steep slopes and narrow valleys

— Urban areas with large amounts of impervious surfaces and storm sewers
— Areas downstream of dams or subject to ice jams

Is erosion only athreat in coastal areas?
No. Riverine erosion can move stream channels and undercut structures.

What is “ponding?’

Where stormwater runoff collectsin depressions and cannot drain out.
Are plants and animals the only beneficiaries of the “natural and beneficial
functions’ of floodplains?

No. People benefit from floodplains through the food they provide, the rec-
reational opportunities they afford and the scientific knowledge gained in
studying them. Floodplains also recharge groundwater supplies and their fil-
tering actions help improve water quality.

What does filling in afloodplain do?

Filling reduces the floodplain’ s ability to store excess water, sending more
water downstream and causing floods to rise to higher levels.

Does moving sand and sand dunes affect flooding?

Yes, it may remove a natural barrier that protectsinland properties.

Hydrodynamic forces are caused by water and hydrostatic
forces are caused by water.

Moving, standing

List three materials or household items that are particularly susceptible to
flood damage by soaking.

— Wood

— Gypsum wallboard

— Furniture and upholstery

— Carpeting

— Mattresses

— Books

— Electrical appliances

— Gasoline engines
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9. What are examples of non-structural flood protection measures?
— Regulations to prohibit development in high-hazard areas.

— Building codes requiring flood-resistant construction for new buildingsin
floodprone areas.

— Acquisition and relocation of buildings in high hazard areas.
— Modifying or retrofitting existing buildings.

— Installing flood warning systems.

— Controlling stormwater runoff.

— Providing self-help advice to property owners.

10. What are the Unified National Program for Floodplain Management’ s four
main floodplain management strategies?

— Modify human susceptibility to flood damage
— Modify the impact of flooding
— Modify flooding itself

— Preserve and restore natural resources
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UNIT 2:
THE NATIONAL FLOOD
INSURANCE PROGRAM

In this unit

Unit 2 introduces the National Flood Insurance Program:
How it evolved,
How it works,

The roles of the state and local partners participating in the
NFIP

The community’ s obligations to the program.

Materials needed for this unit

Videotape segment, Regulating Floodplain
Devel opment

Videocassette player

Additiona information can be found in An-

~ swers to Questions about the National Flood
Insurance Program, questions 1 — 20.
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A. HISTORY

Historically, people at risk from flooding could only hope for help from their
neighbors and charitable organizations in the event of aflood.

Government assistance varied from community to community, and flood in-
surance was scarce. During the 1920s, the insurance industry concluded that flood
insurance could not be a profitable venture because the only people who would
want flood coverage would be those who lived in floodplains.

Since they were sure to be flooded, the rates would be too high to attract cus-
tomers.

During the 1960s, Congress became concerned with problems related to the
traditional methods of dealing with floods and flood damage—construction of
structural projects and federal disaster assistance. Both were proving to be quite
expensive, with no end in sight.

Congress concluded that:
Although Federal flood programs were funded by all taxpayers, they pri-
marily helped only residents of floodplains.

Flood protection structures were expensive and could not protect every-
one.

People continued to build and live in floodplains, thus still risking disaster.
Disaster relief was both inadequate and expensive.

The private insurance industry could not sell affordable flood insurance
because only those at high risk would buy it.

In 1968, Congress passed the National Flood Insurance Act to correct some of
the shortcomings of the traditional flood control and flood relief programs. The
act created the Nationa Flood Insurance Program (NFIP) to:

Transfer the costs of private property flood losses from the taxpayers to
floodplain property owners through flood insurance premiums.

Provide floodplain residents and property owners with financial aid after
floods, especially smaller floods that do not warrant federal disaster aid.

Guide development away from flood hazard areas.

Require that new and substantially improved buildings be constructed in
ways that would minimize or prevent damage in aflood.

Congress charged the Federal Insurance Administration (which at that time
was in the Department of Housing and Urban Development) with responsibility
for the program.
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Participation in the NFIP grew slowly. In 1972, Hurricane Agnes devastated a
wide area of the eastern United States. Disaster assistance costs were the highest
ever, leading Congress to examine why the NFIP was so little used. Investigators
found that few communities had joined the NFIP—there were fewer than 100,000
flood insurance policies in force nationwide.

To remedy this, the Flood Disaster Protection Act was passed in 1973, re-
quiring that buildings located in identified flood hazard areas have flood
insurance coverage as a condition of federal aid or loans from federally-insured
banks and savings and loans, and as a condition for recelving federal disaster
assistance. These “sanctions’ for non-participation, which are detailed later in this
unit, make it hard for any community that wants federal assistance for properties
in floodplains to avoid joining the NFIP.

The 1973 Act spurred participation in the program dramatically. By the end of
the decade, more than 15,000 communities had signed on and about two million
flood insurance policies were in effect.

In 1979, the Federal Insurance Administration (FIA) and the NFIP were trans-
ferred to the newly created Federa Emergency Management Agency (FEMA).
During the early 1980’s, FIA worked to reduce the program’s dependence on its
authority to borrow from the Federal Treasury. Through a series of rate increases
and other adjustments, the program has been self-supporting since 1986. The
NFIP is funded primarily through premium income, which pays all administrative
and mapping costs as well as claims.

Since 1973, the program has been amended several times. The most important
changes came under the National Flood Insurance Reform Act of 1994 which fine
tuned various aspects of the program, such as authorizing the Community Rating
System, increasing the maximum amount of flood insurance coverage, and estab-
lishing a grant program for mitigation plans and projects.

The Reform Act and the initiation of a flood insurance advertising campaign
known as “Cover America’ boosted sales of flood insurance policies again. By
the end of 1997, there were 3.8 million flood insurance policiesin force.

Also by the end of 1997, the number of participating communities exceeded
19,000 out of 22,000 with identified floodplains. As shown in Figure 2-1, the
greatest growth occurred in the late 1970’'s, after the provisions of the 1973
amendments took effect.
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B. HOw THE NFIP WORKS

The NFIP is based on a mutual agreement between the Federal Government
and the community. Federally guaranteed flood insurance is made available in
those communities that agree to regulate development in their mapped flood-
plains. If the communities do their part in making sure future floodplain
development meets certain criteria, FEMA will provide flood insurance for prop-
erties in the community.

Because most communities with a known flood problem are in the NFIP, this
course does not cover how a community applies to join. However, it does explain
the three basic parts to the NFIP—mapping, insurance, and regulations. As dis-
cussed below, these three parts are interconnected and mutually supportive.

MAPPING

FEMA has prepared a floodplain map and developed flood hazard data for
most communities in the country. The maps and data are used for severa pur-
pOses:

Communities, states and Federal agencies use them as the basis for the
regulating new floodprone construction,

Insurance agents use the when rating flood insurance policies, and

Lenders and Federal agencies used them to determine when flood insur-
ance must be purchased as a condition of aloan or financial assistance.

FEMA has issued two kinds of maps.

The first map received for most communities was called a Flood Hazard
Boundary Map (FHBM). This just showed the boundaries of the flood-
plain using approximate methods.

Most communities have had their FHBMs replaced by a Flood Insurance
Rate Map, or FIRM. A FIRM usualy includes a Flood Insurance Study
with flood elevations and other hazard information needed to better protect
new construction from flood damage.

Buildings that pre-date the FIRM are treated differently than buildings built
after the flood hazard was made public on the FIRM. These existing structures are
called “pre-FIRM” buildings, while new construction is called “ post-FIRM.”

The flood insurance rates for post-FIRM buildings are based on how protected
they are from the mapped hazard. Therefore, both the NFIP's regulations and
insurance coverage depend on the accuracy and utility of the maps.

The NFIP' s maps and flood studies are covered in depth in Units 3 and 4.
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INSURANCE

Every building located in a participating community may be covered by a
flood insurance policy—even buildings not located in a mapped floodplain. Cov-
erage isfor damage by a“flood.”

A flood is defined by the NFIP as

A “general and temporary condition of partial or complete inundation
of normally dry land areas from:

(1) “The overflow of inland or tidal waters or

(2) “The unusual and rapid accumulation or runoff of surface waters
from any source.”

The official definition also includes additional technical terms for mudflows
and erosion.

Flood insurance premiums for post-FIRM buildings are based on the degree of
flood protection they are provided. Therefore, it is very important for communi-
ties to ensure that new buildings in the floodplain are constructed properly.

The flood insurance premium rates for pre-FIRM buildings are subsidized by
the NFIP. Owners of these policies do not pay “actuaria” rates, i.e., rates based
on the true risk the building is exposed to.

No matter whether a building is pre-FIRM or post-FIRM, with flood insur-
ance, owners of floodprone properties pay more of their share toward flood relief.
And, they get claims paid when needed.

The NFIP has paid out over $8 billion in flood insurance claim payments for
big and small floods (see Figure 2-2). Insurance provides relief for al floods,
including those not large enough or severe enough to warrant federal disaster aid.

LOUISIANA STORM 5/95 $582 MILLION
HURRICANE HUGO 9/89 $374 MILLION
NOR'EASTER 2/92 $338 MILLION
MIDWEST FLOOD 6/93 $260 MILLION
MARCH STORM 3/93 $208 MILLION
HOUSTON FLOODS 10/94 $192 MILLION
HURRICANE ANDREW 8/92 $163 MILLION

Figure 2-2. Largest claims paid by the NFIP

Flood insurance and its relation to construction regulations are discussed in
more detail in Unit 9.
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REGULATIONS

The NFIP underwrites flood insurance coverage only in those communities
that adopt and enforce floodplain regulations that meet or exceed NFIP criteria.
Buildings built in accordance with these regulations have a lower risk of flooding
and can be insured at lower rates.

The community’s floodplain regulations are designed to ensure that new
buildings will be protected from the flood levels shown on the FIRM and that
development will not make the flood hazard worse. Over time, exposure to flood
damage should be reduced, as the stock of older pre-FIRM buildings is replaced
by post-FIRM buildings. Eventually a community should have only post-FIRM
building’ s subject to little or no flood damage.

The NFIP construction regulations focus on protecting insurable buildings, but
they also provide a degree of protection to other types of development. These
criteria are detailed in Unit 5.

Floodplain regulations are often controversial and difficult to enforce. Many
people want the freedom to build what they want without government controls. In
some areas, they may not be aware they need alocal permit to build.

As aresult of public opposition, a community may be inclined to not fully en-
force al of the provisions of its ordinance, which puts its participation in the
NFIP in peril. If the community does not fulfill its NFIP obligations to the federal
government and alows construction in violation of its regulations, three things
can happen:

New buildings will be built subject to flood damage

Insurance on an improperly constructed building may be very expensive.

FEMA can impose sanctions on the community, to encourage it to correct
its floodplain management program. The sanctions are discussed in Sec-
tion D.
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LEARNING CHECK #1

1. What are the objectives of the NFIP?

2. What are the three basic parts of the NFIP?

3. Who uses NFIP maps?

4. What should happen to buildings in NFIP communities over time?
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C. ROLES AND RESPONSIBILITIES

The National Flood Insurance Program is founded on a mutual agreement
between the federa government and each participating community. Local, state
and federal governments, and private insurance companies must share roles and
responsibilities to meet the goals and objectives of the NFIP.

The community’s role is of paramount importance. Residents and property
owners can get flood insurance only if the community carries out its responsibili-
ties.

THE COMMUNITY ROLE

A community is a governmenta body with the statutory authority to enact and
enforce development regulations. These governmental bodies vary form state to
state, but can include cities, towns, villages, townships, counties, parishes, special
districts, states and Indian nations.

The community enacts and implements the floodplain regulations required for
participation in the NFIP. The community’s measures must meet regulations set
by its state, as well as NFIP criteria. The NFIP requirements are covered in Unit
5.

A participating community commits itself to:

Issuing or denying floodplain devel opment/building permits.

Inspecting all development to assure compliance with the local ordinance.
Maintaining records of floodplain development.

Assisting in the preparation and revision of floodplain maps.

Helping residents obtain information on flood hazards, floodplain map
data, flood insurance and proper construction measures.

VIDEO: REGULATING FLOODPLAIN

: DEVELOPMENT

Before proceeding, view the second video segment,

Regulating Floodplain Development. About 10 minutes

long, this segment provides an overview of community responsibilities under the
NFIP.
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The segment is part of a series produced by the Commonwealth of Pennsylva-
nia. There are some references to Pennsylvania agencies and governmenta units,
but they should not detract from the information’ s usefulness elsewhere.

When done, do not rewind the tape unless you want to review the material.

THE STATE ROLE

Each governor has selected a state coordinating agency for the NFIP. While
the role of this agency varies from state to state, it usually includes:

Ensuring that communities have the legal authorities necessary to adopt
and enforce floodplain management regulations.

Establishing minimum state regulatory requirements consistent with the
NFIP.

Providing technical and specialized assistance to local governments.
Coordinating the activities of various state agencies that affect the NFIP.

Most states participate in the Community Assistance Program (CAP). Under
CAP, NFIP funds are available on a 75 percent / 25 percent cost share to help the
state coordinating agency provide technical assistance to communities and to
monitor and evaluate their work. The telephone numbers of the state coordinating
agencies are listed in Appendix B.

States also participate in the NFIP by establishing and enforcing floodplain
management regulations for state-owned properties. This can be done through
legidation, but more often has been done through a governor’s executive order.

THE FEDERAL ROLE

The Federa Emergency Management Agency (FEMA) administers the NFIP
through its Regional Offices, Mitigation Directorate and Federal Insurance Ad-
ministration.

The ten FEMA Regional Offices each have a Mitigation Division which coor-
dinates the NFIP with states and communities. Each FEMA regional office covers
four to eight states and territories. Together they work with more than 19,000
participating communities. A list of the regional offices, their addresses and the
states they cover appearsin Appendix A.

The Regional Offices are responsible for:

Assisting the state NFIP coordinating agencies.
Assessing community compliance with the minimum NFIP criteria.

Advising local officias responsible for administering the ordinance.
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Answering questions from design professionals and the public.
Helping review and adopt new maps and data.

Providing information and training on the flood insurance purchase re-
quirements.

The Mitigation Directorate in Washington, D.C., sets nationa policy for
floodplain regulations, researches floodplain construction practices and adminis-
ters the flood hazard mapping program. The Directorate has mapped more than
100 million acres of flood hazard areas nationwide and designated some six mil-
lion acres of floodways aong 40,000 stream and river miles.

The Federal Insurance Administration (FIA), located in Washington, D.C.,
administers the insurance portion of the program. It sets flood insurance rates,

establishes coverage, monitors applications and claims, and markets flood insur-
ance.

The FIA has established the NFIP as a self-supporting program. All NFIP ex-
penses, including mapping and administrative costs, are paid through insurance
premiums and fees from map revision requests.

Most applications and claims are processed by private insurance companies
through an arrangement with the FIA called the Write-Y our-Own Program. The
FIA aso contracts for agent training and other assistance through regional insur-
ance offices. They can be reached through the FEMA Regional Offices.
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D. COMMUNITY PARTICIPATION

The NFIP is based on a cooperative agreement between the community and
FEMA. FEMA can only make flood insurance available in those communities that
agree to regulate future development in the floodplain.

JOINING THE NFIP

Participation in the NFIP is voluntary. There is no Federal law that requires a
community to join, although some states have requirements. However, as dis-
cussed later in this section, a nonparticipating community faces sanctions, such as
loss of Federal aid for insurable buildings in the floodplain. These make partici-
pation a very important decision for many communities.

To join, a community must adopt a resolution of intent to participate and co-
operate with FEMA.. The community agrees to “maintain in force...adequate land
use and control measures consistent with the [NFIP] criteria’ and to:

(i) Assist the Administrator in the delineation of the floodplain,

(if) Provide information concerning present uses and occupancy of the flood
plain,

(iif) Maintain for public inspection and furnish upon request, for the determina-
tion of applicable flood insurance risk premium rates within all areas having
special flood hazards, elevation and floodproofing records on new construction,

(iv) Cooperate with agencies and firms which undertake to study, survey, map,
and identify flood plain areas, and cooperate with neighboring communities with
respect to the management of adjoining flood plain areas in order to prevent ag-
gravation of existing hazards,

(v) Notify the Administrator whenever the boundaries of the community have
been modified by annexation or the community has otherwise assumed or no
longer has authority to adopt and enforce flood plain management regulations for
aparticular area.

The community must also adopt and submit a floodplain management ordi-
nance that meets or exceeds the minimum NFIP criteria. These criteria are
explained in Unit 5 of this course.

As shown in Figure 2-1, most communities joined in the 1970’s. At that time
they were provided with a Flood Hazard Boundary Map which showed only the
approximate boundaries of the floodplain. Generally, they entered the “Emer-
gency Phase” whereby their regulatory responsibilities were limited because of
the limited flood hazard data provided on the map.
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Participating communities receive a Flood Insurance Rate Map (FIRM) and
most get a Flood Insurance Study with more detailed flood hazard data. After a
period to review and appeal the draft map and study, the community is given six
months to adopt the new data in a more comprehensive ordinance.

The FIRM takes effect at the end of the six month period. If the ordinance has
been adopted in time, the community is converted to the “Regular Phase” on that
date. That is also the date that differentiates “pre-FIRM” buildings from “post-
FIRM buildings.”

If the ordinance is not adopted in time, the community is suspended from the
NFIP. The FIRM still goes into effect on the same date and is used by lenders and
Federal agencies for determining where loans can be issued and federal assistance
can be provided.

As of the end of 1997, 99% of the NFIP communities were in the Regular
Phase.

COMPLIANCE

The community’s floodplain management program and permit records are re-
viewed periodicaly by the FEMA Regional Office or state NFIP coordinating
agency. Either agency may inspect records as part of a community assistance visit
(CAV) or community assistance contact (CAC).

If a community doesn’'t uphold its part of the agreement and fails to ade-
guately enforce its floodplain management regulations, FEMA has recourse
through three approaches:

Reclassification under the Community Rating System
Probation
Suspension from the program

Reclassification under the
Community Rating System

= The Community Rating System (CRS) provides a dis-
NFIP/CRS count in the flood insurance premiums for properties in
communities that participate in the CRS. The CRS is ex-
plained in Unit 9, Section C.

CRS Communities that are deemed to no longer be in full compliance with the
NFIP requirements can be reclassified to Class 10. Should that happen, residents
would lose their CRS flood insurance premium discounts.
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Probation

Probation represents formal notification to the community that FEMA regards
the community’s floodplain management program as non-compliant with the
NFIP criteria.

Prior to imposing probation, FEMA provides the community a 90-day written
notice and lists specific deficiencies and violations. It also notifies al policy
holders of the impending probation, telling them that an additional $50 premium
will be charged on policies sold or renewed during the probation period. The
objective of this surcharge is to bring the policy holders attention to the fact that
thelr community is not compliant and failure to correct the problems may lead to
suspension.

The community has 90 days to avoid this sanction by correcting deficiencies
and remedying identified violations. Probation may be continued for up to one
year after the community corrects all program deficiencies. This ensures that the
community has truly changed its ways and become compliant and that all policies
holders are advised of the situation when their policies are renewed.

Suspension

If, after a period of probation, a community fails to remedy its program defi-
ciencies, it will be suspended from the NFIP. Suspension means the community is
no longer in the NFIP. It is subject to the sanctions for non-participation that are
explained in the next section.

FEMA grants a community 30 days to show why it should not be suspended
and then gives it a 30-day suspension letter. FEMA may aso conduct a written or
ora hearing before suspension takes effect.

A community can automatically be suspended if, following due notice, it
falled to adopt revisions to its floodplain ordinance in response to flood map
revisions or amended minimum NFIP criteria.

A community suspended under the NFIP may apply to the FEMA Regional
Office for reinstatement by submitting the following:

A local legidative or executive measure reaffirming the community’s in-
tent to comply with the NFIP criteria.
Evidence that all program deficiencies have been corrected.

Evidence that any violations have been remedied to the maximum extent
possible.

FEMA may reinstate the community to full program status, bring it to a pro-
bationary status, or withhold reinstatement for up to one year after a satisfactory
submission from the community.
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SANCTIONS FOR NON-PARTICIPATION

A community that does not join the NFIP, has withdrawn from the program,
or is suspended from it faces the following sanctions:

Flood insurance will not be available. No resident will be able to purchase
aflood insurance policy.

If the community withdraws or is suspended, existing flood insurance
policies will not be renewed.

No Federa grants or loans for development may be made in identified
flood hazard areas under programs administered by Federal agencies such
asHUD, EPA, and SBA.

No Federa disaster assistance may be provided to repair insurable build-
ings located in identified flood hazard areas for damage caused by a flood.

No Federal mortgage insurance or loan guarantees may be provided in
identified flood hazard areas. This includes policies written by FHA, VA,
and others.

Federally insured or regulated lending institutions, such as banks and
credit unions, must notify applicants seeking loans for insurable buildings
in flood hazard areas that:

-- Thereisaflood hazard and
-- The property is not eligible for Federal disaster relief.

These sanctions can be severe on any community with a substantial number of
buildings in the floodplain. Most communities with a flood problem have joined
the NFIP and are in full compliance with their regulatory obligations.
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LEARNING CHECK #2

1. What types of governmental bodies are considered to be “communities’ by
the NFIP?

2. What office is the sate coordinating agency for your community?

3. Which FEMA office works directly with communities?

4. What is the Write Y our Own Program?

5. When a community applies to join the NFIP, what must it submit?

6. What are the sanctions if acommunity does not participate in the NFIP?
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UNIT LEARNING EXERCISE

. Where does most of the money come from to pay the expenses of the NFIP?

. How many communities currently participate in the NFIP?

. What isa*“pre-FIRM” building.

Is there any relation between how a community regulates new construction
and flood insurance rates?

. List two things your community committed itself to when it joined the NFIP.

. Insurance companies set flood insurance rates and coverage rules. True or
fase?

. What can FEMA do to encourage a community to adequately enforce its
floodplain management regulations?

. What are the sanctions if a community is suspended from the NFIP?
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ANSWERS TO THE LEARNING CHECKS

Learning check #1

1.

3.

4.

What are the objectives of the NFIP?

The National Flood Insurance Act created the National Flood Insurance Pro-

gram (NFIP) to:

— Transfer the costs of private property flood losses from the taxpayers to
floodplain property owners through flood insurance premiums.

— Provide floodplain residents and property owners with financial aid after
floods, especially smaller floods that do not warrant federal disaster aid.

— Guide development away from flood hazard areas.

— Require that new and substantially improved buildings be constructed in
ways that would minimize or prevent damage in a flood.

What are the three basic parts of the NFIP?
— Mapping

— Insurance

— Regulations

Who uses NFIP maps?

— Communities, states and Federal agencies use them as the basis for the
regulating new floodprone construction,

— Insurance agents use the when rating flood insurance policies, and

— Lenders and Federal agencies used them to determine when flood insur-
ance must be purchased as a condition of a loan or financial assistance.

What should happen to buildings in NFIP communities over time?

Over time, exposure to flood damage should be reduced, as the stock of older
pre-FIRM buildingsis replaced by post-FIRM buildings. Eventually a com-
munity should have only post-FIRM building’s subject to little or no flood
damage.
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Learning check #2

1.

What types of governmental bodies are considered to be “ communities’ by
the NFIP?

These governmental bodies vary from state to state, but can include cities,
towns, villages, townships, counties, parishes, special districts, states and In-
dian nations with the statutory authority to enact and enforce regulations.
What office is the sate coordinating agency for your community?

See Appendix B.

Which FEMA office works directly with communities?
The ten Regional Offices.

What is the Write Y our Own Program?

An arrangement whereby private insurance companies write National Flood
Insurance policies.

When a community applies to join the NFIP, what must it submit?

— Arresolution of intent to “ maintain in force...adequate land use and con-
trol measures’ and to cooperate with FEMA

— Its adopted floodplain management ordinance.
What are the sanctions if a community does not participate in the NFIP?

— Flood insurance will not be available. No resident will be able to pur-
chase a flood insurance policy through the NFIP.

— If the community withdraws or is suspended, existing flood insurance poli-
cieswill not be renewed.

— No Federal grants or loans for development may be made in identified
flood hazard areas under programs administered by Federal agencies
such as HUD, EPA, and SBA.

— No Federal disaster assistance may be provided to repair insurable
buildings located in identified flood hazard areas for damage caused by a
flood.

— No Federal mortgage insurance or loan guarantees may be provided in
identified flood hazard areas. This includes policies written by FHA, VA,
and others.

— Federally insured or regulated lending institutions, such as banks and
credit unions, must notify applicants seeking loans for insurable buildings
in flood hazard areas that:

— Thereisaflood hazard and
— The property isnot eligible for Federal disaster relief.
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Unit Learning Exercise

1.

Where does most of the money come from to pay the expenses of the NFIP?
Premium income. The NFIP has been self-supporting since 1986.

How many communities currently participate in the NFIP?
More than 19,000

What isa*“pre-FIRM” building.

A building built before the effective date of the community’ s Flood Insurance
Rate Map.

Is there any relation between how a community regulates new construction
and flood insurance rates?

Yes. Buildings built in accordance with the community’ s regulations have a
lower risk of flooding and can be insured at lower rates.

List two things your community committed itself to when it joined the NFIP.
— Issuing or denying floodplain development/building permits.

— Ingpecting all development to assure compliance with the local ordinance.
— Maintaining records of floodplain development.

— Assisting in the preparation and revision of floodplain maps.

— Helping residents obtain information on flood hazards, floodplain map
data, flood insurance and proper construction measures.

Insurance companies set flood insurance rates and coverage rules. True or
false?

False. Flood insurance rates and coverage rules are set by FEMA's Federal
Insurance Administration.

What can FEMA do to encourage a community to adequately enforce its
floodplain management regulations?

— If the community is in the Community Rating System, it can reclassify it to
a Class 10 (no insurance premium discount).

— The community can be put on probation.
— The community can be suspended.
What are the sanctions if a community is suspended from the NFIP?

The same as for nonparticipation (see question 6, Learning Check 2). Suspen-
sion means the community is no longer a participant in the NFIP.
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UNIT 3:
NFIP FLOOD STUDIES AND MAPS

In this unit

This unit describes the flood data, studies, and maps that the National
Flood Insurance Program provides to communities to assist them in carrying
out their floodplain management program. It reviews:

Flood study and map terminology,
How flood studies are prepared along riverine floodplains,
How flood studies are prepared on coastal floodplains, and

How the NFIP maps display the study data.

Materials needed for this unit

Flood Insurance Study, Flood County, USA and Incorporated Areas

Flood Insurance Rate Map, Flood County, USA and Incorporated
Areas
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A. NFIP FLOOD STUDIES

FLOOD STUDY TERMINOLOGY

Before describing how flood studies are developed, we first need to introduce some of
the common terms used in floodplain analysis and in the National Flood Insurance
Program (NFIP). The following terms are integral for understanding the basis for flood
studies and flood maps:

The base flood,

The 100-year flood,

Specia Flood Hazard Area, and
Base Flood Elevation.

The base flood
Floods come in many sizes— with varying degrees of magnitude and frequency.

Rivers and coastlines are expected to flood, as all bodies of water have floodplains.
But rivers and coastlines are different, as well; each has its own probability of flooding.
Probability is a statistical term having to do with the size of a flood and the odds of that
size of flood occurring in any year.

For each river, engineers assign statistical probabilities to different size floods. Thisis
done to understand what might be a common or ordinary flood for a particular river
versus alesslikely or a severe flood for that sameriver.

In order to have common standards, the NFIP adopted a baseline probability called
the base flood. The base flood is the one-percent annual chance flood. The one-percent
annual chance flood is the flood that has a one-percent (one out of 100) chance of
occurring in any given year. The base flood, which is also informally referred to as the
100-year flood, is the national standard used by the NFIP and all Federal agencies for the
purposes of requiring the purchase of flood insurance and regulating new development

The one-percent annual chance flood was chosen as a compromise between a more
frequent flood (such as a 10-percent chance flood), which would permit excessive
exposure to flood risk, and a more infrequent flood (say, a 0.1-percent chance flood),
which would be considered an excessive and unreasonabl e standard.

Flood Studies and Maps 34



The 100-year flood

The one-percent annual chance flood is also called the 100-year flood because the
inverse of one percent (one divided by one percent or 0.01) equals 100. This calculation
gives us the flood' s recurrence interval, in terms of probability, which is 100 years.

The term “100-year flood” is often misconstrued. Commonly, people interpret the
100-year flood definition to mean “once every 100 years.” This is wrong. You could
experience a 100-year flood two times in the same year, two yearsin arow, or four times
over the course of 100 years. You could aso not experience a 100-year flood over the
course of 200 or more years.

To avoid confusion (and because probabilities and statistics can be confusing), the
NFIP uses the term “base flood.” A 100-year base flood is defined as having a one-
percent chance of being reached or exceeded in any single year. Thus, the 100-year flood
aso is called the “ one-percent annual chance flood.”

To restate, “100-year flood” and “base flood” both refer to a flood that has a one-
percent chance of occurring in any given year. The terms “base flood,” *100-year flood,”
and “ one-percent annual chance flood” are often used interchangeably.

Special Flood Hazard Area and Base Flood Elevation

The land area covered by the floodwaters of the base flood is the base floodplain. On
NFIP maps, the base floodplain is called the Special Flood Hazard Area (SFHA).

The SFHA is the area where the NFIP's floodplain management regulations must be
enforced by the community as a condition of participation in the NFIP and the area where
the mandatory flood insurance purchase requirement applies.

The computed elevation to which floodwater is anticipated to rise during the base
flood is the Base Flood Elevation (BFE).
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WHAT ARE THE ODDS OF
BEING FLOODED?

The term "100-year flood" has caused much confusion
for people not familiar with statistics. Another way to
look at flood risk is to think of the odds that a 100-year
flood will happen sometime during the life of a 30-year
mortgage—a 26% chance for a structure located in the
SFHA.

Chance of Flooding over a Period of Years

Time Flood Size
Period 10-year 25-year 50-year 100-year

1 year 10% 4% 2% 1%
10 years 65% 34% 18% 10%
20 years 88% 56% 33% 18%
30 years 96% 71%  45% 26%
50 years 99% 87% 64% 39%

Even these numbers do not convey the true flood
risk because they focus on the larger, less frequent,
floods. If a house is low enough, it may be subject to
the 10- or 25-year flood. During a 30-year mortgage,
it may have a 26% chance of being hit by the
100-year flood, but the odds are 96% (nearly
guaranteed) that it will be hit by a 10-year flood.
Compare those odds to the only 1-2% chance that
the house will catch fire during the same 30-year
mortgage.

IDENTIFYING FLOODPRONE AREAS

The National Flood Insurance Act of 1968 directed the Federal Insurance
Administration (FIA) to:
Identify al floodprone areas within the United States.
Establish flood-risk zones within floodprone areas.

Today, the Federal Emergency Management Agency (FEMA) is responsible for
implementing this directive. FEMA has conducted flood studies and produced various
forms of maps. The flood studies anayze the terrain and the factors that affect flood
hazards. Thisinformation is used to draw the maps that delineate floodplain boundaries.

The maps and flood studies also show projected flood elevations, flood velocities,
floodway dimensions, insurance rating zones, and descriptions of how the study was
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conducted and how the maps were prepared. This information is needed for flood
insurance and floodplain management purposes.

All of this information is referred to as a community’s Flood Insurance Study (FIS),
which is conducted under standards set by FEMA for the NFIP. FEMA has prepared
flood insurance studies for more than 19,000 communities.

In keeping with the directive of the National Flood Insurance Act of 1968, initial
flood study and mapping efforts of the NFIP were focused on identifying all floodprone
areas within the United States. Flood data and floodplain information from many sources
— such as soils mapping, actual high water profiles, aerial photographs of previous
floods, topographic maps, etc. — were used to overlay the approximate outline of the
base (100-year) floodplain for specific stream reaches on available community maps,
usually U. S. Geological Survey topographic quadrangle maps.

These documents were referred to as Flood Hazard Boundary Maps and were based
on approximate studies. Most communities used a Flood Hazard Boundary Map when
they first joined the NFIP.

As money was appropriated by Congress, FEMA performed more detailed studies for
many communities, resulting in the publication of Flood Insurance Study reports and
Flood Insurance Rate Maps (FIRMs). These studies provide communities with data
needed to adopt and implement more comprehensive floodplain management measures
and to enter the Regular Phase of the NFIP.

FISs, dso referred to as detailed studies, were carried out for developed communities
and for those areas experiencing rapid growth. FISs contain guidance on understanding
the FIRM as well as information needed for new construction alowed in developing and
developed areas.

Today, amost every community in the NFIP has a FIRM, which may contain
approximate and/or detailed flood hazard analyses. The areas mapped with approximate
studies are areas where, originally, there was little or no development or expectation of
development. However, recent development may have created a need for future detailed
studies in these areas.

Flood maps are one of the most vital parts of a floodplain management program, so it is

important to understand how the maps were created and to be familiar with the
information that is available within the accompanying flood study.
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FLOOD INSURANCE STUDY

When a flood study is completed for the NFIP, the information and maps are
assembled into a Flood Insurance Study (FIS). A FIS is acompilation and presentation of
flood risk data for specific watercourses, lakes, and coastal flood hazard areas within a
community.

The FIS report and associated maps delineate the SFHA, designate flood risk zones
and establish base flood elevations. They serve as the basis for rating flood insurance and
for regulating floodplain development and carrying out other floodplain management
measures.

The study has three components:

The FIS — Flood Insurance Study report
The FIRM — Flood Insurance Rate Map

Prior to 1986, a separate Flood Boundary and Floodway Map (FBFM) was issued
as a component of the FIS for each community studied.

The FIS report includes:

An appraisal of the community’s flood
problems in a narrative that describes:

-- the purpose of the study,

-- historic floods,
-- the area and flooding sources studied, and

-- the engineering methods employed. FLOOD COUNTY,

AND INCORPORATED ARERS

A vicinity map of the community and, o Facs ey
occasionally, photographs of historic floods. e

Tables summarizing various flood hazard data.

ADENT I,

Computed flood profiles for various recurrence A Feen] inergeney banngement Agemes
probabilities, usually the 10-, 50-, 100-, and/or R rmassma s s

500-year floods.
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FLoOOD COUNTY, USA AND INCORPORATED AREAS

Included in the course materials are the FIS report and maps for Flood County, USA
and Incorporated Areas. This fictitious community was developed to illustrate examples
of both riverine and coastal flood hazards.

This unit uses these documents for Flood County, USA and Incorporated Areas.

The FIS report, and
The FIRM, accompanying Map Index, and panels 25, 38, and 40.
Flood County is subject to flooding from several flooding sources; however, this unit
concentrates on the following three sources:
The Rocky River, which drains from the west, and flows through the Town of
Floodville to the Atlantic Ocean.
Cobb Brook, which flows from the west to the Rocky River.
The Atlantic Ocean.

As you look at Flood County, you may find that some street names do not appear on
the FIRM. This is because flood hazard maps are created to show details related to
identified floodplains. If your community flood maps lack street names, use a
supplementary street map to assist you in locating properties accurately.

As you work through this unit, we recommend that you locate similar sections in your
community’s FIS and see how this information pertains to your situation. The outline is
similar for al FISs, so you should be able to locate the same tables and exhibits in the
table of contents.
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LEARNING CHECK #1

. Asdirected by the National Flood Insurance Act of 1968, FEMA conducts flood

studies in order to determine and

. Thebase flood is aflood that has a of occurring in any
year.

. Thebaseflood is dso called the - year flood.

. Determine whether the following statements are true or false. Circle T for True and F
for False.

A 100-year flood will occur only once every 100 years.
A 100-year flood could occur two times in one year.

T

T
The 100-year flood might not occur in a 200-year period. T
T

mM T T M

The base flood could occur in two consecutive yearsin arow.

. On NFIP maps, the base floodplain is called the
. (4 words)

. BFE isthe acronym for

. What are the components of a Flood Insurance Study?
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B. RIVERINE STUDIES

Detailed flood studies are conducted differently for different types of flooding, which
are:

Riverine flooding of rivers, streams or other waterways,
Lacustrine flooding of lakes and ponds,

Coastal flooding caused by hurricanes or severe storms, and
Shallow flooding, ponding, and sheet flow.

Asyou recall from Unit 1, there are other types of flooding, such as aluvia fans, ice
jams, and mudflows. This unit does not cover how these areas are studied because each
situation is unique. If your community has these unique hazards, Appendix C lists some
reference materials that may be of assistance.

Riverine flooding occurs in rivers, streams, ditches or other waterways that are
subject to overbank flooding, flash floods, and urban drainage system flooding. Riverine
studies involve, among other factors, the collection and analysis of information about the
river’s watershed, the topography or the lay of the land along the river, precipitation, and
the characteristics of the river itself.

HYDROLOGY

In order to determine the depth of flood waters and to determine the size or width of
floodplains, engineers must first examine the watershed to determine the amount of water
that will reach a stream and be carried by the stream during a flood event.

Hydrology, a science dealing with the distribution and circulation of water in the
atmosphere, on land surfaces, and underground, is used to determine flood flow
frequencies. The study of a watershed's behavior during and after a rainstorm is,
therefore, hydrology. A hydrologic analysis determines the amount of rainfall that will
stay within a watershed — absorbed by the sail, trapped in puddles, etc. — and the rate at
which the remaining amount of rainfall will reach the stream.

The rainfall that reaches the stream is called runoff. Increased runoff will, in turn,
increase flood discharge. Discharge is the amount of water flowing down a stream channel.
Discharges are measured in cubic feet per second or cfs. (A cubic foot of water is about 7.5
galons.) Datafor this measurement is taken by stream gauges at specified locations along a
given stream also known as gaging stations.

Significant development or other changes in the watershed (both within a community
and any upstream communities) can significantly change the flood discharges. Often, the
increase in impervious areas associated with urbanization causes increase in stream
discharges. In addition, new technical data such as new regional equations, new design
storms, and in some circumstance, increase in the length of gage records, might
significantly affect the base discharge estimation.
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Runoff amounts and discharge rates vary depending on soil type, ground slope, land
use, and the presence of storm sewers. In general, more runoff occurs on non-vegetated
land, on paved and built-on urban land, and on steeper slopes.

Discharges are estimated by using rainfall and snowmelt data and historical stream
records or by using regional equations that represent such data. Computer models alow
engineers to incorporate numerous watershed characteristics into the hydrologic analyses.
Discharge rates also generally increase as the size of awatershed increases.

Upon completion of the hydrologic analysis, engineers have flood discharges for
various size rainstorms that are measured at different points along a stream, such as at the
confluence with another stream and at the mouth of atributary stream.

CROSS SECTIONS

All detailed flood studies examine the areas through which floodwater will flow. This
requires a determination of ground elevations and obstructions to flow (such as vegetation,
buildings, bridges, and other development) for these areas. Accurate data on the channel
geometry and changes in the floodplain are obtained from ground surveys, aeria
photography, or topographic maps.

To locate the true elevations at a site, surveyors have established elevation reference
marks or bench marks that are referenced to a common vertical elevation reference called a
datum. The use of a datum ensures uniformity of references to land elevations and avoids
misinterpretation of flood elevations.

Established reference marks and bench marks with a recorded elevation allow
surveyors to describe the changes in the ground levels or stream characteristics as
elevations relative to the referenced datum. They are also used by surveyors to determine
the elevations of buildings that are at risk of flooding.

A cross section is a graphical depiction of the stream and the floodplain at a particular
point along the stream. It is taken at right angles to the flow of the stream. At each cross
section, the engineer has accurate information on the size and geometry of the channel, the
shape of the floodplain, and the changes in the elevation of the ground. A typical surveyed
cross section is shown in Figure 3-1.

Cross sections are taken of the floodplain at locations along the stream that are
representative of local conditions. Cross sections are taken at each bridge or other major
obstruction and at other locations, depending on how much the stream or adjacent
floodplain conditions change (Figure 3-2). The more changes there are in topography
(perhaps steep riverbanks changing to large flat overbank areas), the more cross sections
are needed to define the floodplain accurately.
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Channel

Figure 3-1: Surveyed cross section

About Datums and Elevations

During the 1920s, the U.S. government created a network of 21 tidal gagesin the U.S. and five in
Canada to provide a fixed continental datum that would bring a consistent relationship to all
vertical elevation determinations in the U.S. This new datum was known as the Mean Sea Level
(MSL) Datum of 1929 and is the base elevation to which al relief features and elevation data are
referenced in the contiguous United States. In 1973, to avoid confusion in many communities that
used a local mean sea level datum, the name was changed to the National Geodetic Vertical Datum
(NGVD) of 1929. NGVD isaso the datum of reference for the vast majority of FISs.

Most permanent elevation reference marks (or bench marks) are referenced to the NGVD (see
example). Reference marks are not always brass caps; they can be
chiseled sguares or other designated markers left by surveyors. The city
or county surveyor or engineer’s office should have alist of bench marks
in the community. An ultimate goal of the NFIP isto convert all FISsto a
newer standard called the North American Vertica Datum (NAVD) of
1988. This latest standard will eliminate inconsistencies caused when the
NGVD isnot consistent at all 26 tidal stations.

When reporting elevations for structures, cross sections, or topographic
mapping, it is very important to note the datum to which the survey is
referenced. Differences between NAVD 88 and NGVD 29 vary by as much as —1.5 feet along the
east coast of southern Florida to + 4.9 feet in the Rocky Mountains of Colorado. Software for
converting between NAVD 88 and NGVD 29 is available from the National Geodetic Survey.

There are now 600,000 permanent benchmarks associated with the NAVD of
1988. See Flood Insurance Sudy: Guidelines and Specifications for Study
Contractors, FEMA-37 (1995), for further information.
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Figure 3-2: Typical cross section locations

The surveyors and engineers aso estimate the roughness factor along the floodplain
to determine how fast floodwater will flow through the area. Roughness factors are
related to ground surface conditions, and they reflect changes in floodwater velocity due
to ground friction. For example, water will flow faster over mowed grass and pavement
than it will over an area covered in bushes and trees, or planted in tall crops.

A portion of the collected survey information is used in the hydrologic analysis, but
the surveyed cross sections and other survey information are the building blocks of the
hydraulic analysis and mapping efforts.

HYDRAULICS

Hydraulics, a science that deals with fluids in motion, is used to determine how a
quantity of water will flow through a channel or floodplain. For purposes of floodplain
analysis, hydraulics is the study of floodwaters moving through the stream and the
floodplain. Hydraulic analysis combines:

Flood hydrology, or discharges,
The cross section data on how much area there isto carry the flood, and
Stream characteristics — roughness, slope, locations and sizes of structures.

The data are usually processed using a computer model, most commonly HEC-2 or
HEC-RAS, which were developed by the U.S. Army Corps of Engineers Hydrologic
Engineering Center.

Changes in hydraulic conditions of a stream usually occur when new bridges, culverts
and road crossings are constructed, and when there are changes in the physica
characteristics of the stream. If a bridge or culvert is not properly sized, it can cause flood
waters to back-up, which increases flood levels upstream. Although most bridge openings
and culverts are designed to allow stream flows associated with frequent storm events to
pass without such backwater effects, they may still cause increase in the base flood
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elevation. Therefore, any bridges, culverts, or other road crossings that have been
constructed since the analyses for the effective FIS and FIRM were completed should be
evaluated for their potential effect on the base flood and the associated floodway. In
addition, any significant changes in the stream channel or floodplain geometry could
affect the floodplain and floodway. One should aways ask the questions: 1) has any
portion of the floodplain been filled? 2) has the stream channel migrated or changed
location because of significant erosion and/or depositions? 3) have any portions of the
stream been channelized, widened, or dredged? 4) have there been significant changes in
the vegetation in the floodplain? Aerial photographs are useful tools in evaluating
changes in stream channels and floodplains.

The hydraulic study produces determinations of flood elevations, velocities, and
floodplain widths at each cross section for a range of flood flow frequencies (Figure 3-3).
These elevations are the primary source of data used by engineers to map the floodplain.

N

7
100-Year
Floodplain ZE
500-Year W.S.E.L.”/)/} —=
100-Year
10-Year
Channel

Figure 3-3: Cross section with flood elevations

A FIS typicaly produces elevations for the 10-, 50-, 100-, and 500-year floods.
Water-Surface Elevations (WSEL) for the 10-, 50-, and 500-year floods are typically
used for other floodplain management purposes. For example, the 10-year flood data may
be used for locating septic systems, the 50-year flood for placing bridges and culverts,
and the 500-year for siting critical facilities, such as hospitals or emergency operation
facilities.

FLOOD PROFILE

The hydraulic computer program generates potential flood elevations at each cross
section, but flood elevations at locations between the cross sections need to be
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determined as well. This is done by plotting the elevations at the cross sections on a
graph and connecting the plotted points. Such a graph is called a flood profile.

Figure 3-4 shows a portion of the flood profile for the Rocky River. The entire profile
isfound in the back of the Flood County FIS report.

The bottom of the graph (the horizontal axis or x-axis) shows the distance along the
stream, which is commonly called stationing. For stationing, you start at the mouth of a
stream (its point of discharge into a larger body of water) and look upstream. Generally,
when profiles are plotted, the slope of the streambed will rise as you read the graph from
left to right.

River distances are measured in either feet or miles (1mile=5280 feet), or meters and
kilometers (1 kilometer=1000 meters). For most profiles, the distance is measured above
the mouth of the stream or above its confluence (where it meets with another stream). In
the case of Flood County, the stream distances for the Rocky River are measured above
the County Boundary.

The left and right sides of the graph (the vertical axis or y-axis) show elevations in
feet (NGVD). The legend at the bottom right corner shows the symbol for each flood
profile plotted. Bridges are indicated with an “I” shaped symbol. The bottom of the “I”
represents the bridge’s low chord (lowest beam) and the top of the “1” represents the top
of the roadway or the top of asolid bridge railing.

Additional information is provided on the profiles, such as corporate limits and
confluences of smaller streams. Profiles also provide a picture of stream characteristics,
such as steep sections of the streambed and where restrictive bridge openings cause
floodwaters to back up (see the footbridge in Figure 3-4).

By reading a profile, you can determine the flood elevation at any point along the
stream. Reading profilesis covered in Unit 4.
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Figure 3-4: Rocky River flood profile

Flood Studies and Maps

Y BOUNDARY



FLOODPLAIN MAP

The next step in the mapping process is to transfer the flood elevation data onto a map
showing ground elevation data. Thisis called a topographic map or contour map because
points with the same elevation are connected by a contour line. The topographic or
contour map is often referred to as the base map.

The most common topographic maps used are produced by the U.S. Geologica
Survey. Some communities have prepared their own topographic maps and provided
them to FEMA during the study process to improve the accuracy of their floodplain

maps.

The base flood elevations from the cross sections and profiles are plotted on the
topographic map. Floodplain boundary lines are drawn connecting these plotted points
using the contour lines as a guide. The completed map illustrates the SFHA (Figure 3-5).

Figure 3-5: The BFEs at the cross sections from the Rocky River
profile are used to plot the BFEs on the contour map.
Lines are connected to show the floodplain boundary on a map.

It is important to remember that floodplain map boundaries are only as accurate as the
topographic map on which they are drawn. Since the U.S. Geological Survey topographic
guadrangle maps have so small a scale, the SFHA boundaries cannot be precisely
mapped. Thisis important to remember when determining if a building isin or out of the
floodplain, and, therefore, the use of other relevant measurements may be required and is
recommended.

Correlating map features with ground features requires care, because maps do not
always represent exact conditions on the ground. Where there is an apparent discrepancy
between floodplain boundaries shown on a map and actual ground conditions, as the local
administrator, you can use elevation data to resolve the matter by locating the flood
elevation on the ground via an elevation survey. This elevation represents the actual
extent of flooding for that particular flood.
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Note: Banks, lending institutions and others who must read the FIRM to determine if
flood insurance is required must go by the map. They cannot make on-site
interpretations based on data other than the FIRM. However, they may recommend that
the property owner submit a request for a map revision or map amendment so the map
can be officially changed to reflect the more accurate data (see Unit 4, Section D).

FLOODWAY ANALYSIS

The fina step in preparing most riverine flood studies is to produce the floodway
anaysis, which identifies where encroachment by development will increase flood
elevations significantly and worsen flood conditions.

The floodway is the stream channel and that portion of the adjacent floodplain that
must remain open to permit passage of the base flood. Floodwaters generally are deepest
and swiftest in the floodway, and anything in this area is in the greatest danger during a
flood. FEMA has mapped designated floodways in more than 8,000 communities.

The remainder of the
floodplainis called the flood
fringe (Figure 3-6), where water
may be shallower and slower.
NFIP minimum standards
provide that other areas outside
the boundaries of the floodway
can be developed without further
anaysis. Consequently, most
communities permit development
in the flood fringe if the
development is elevated or
Fringe | Floodway.] Fringe otherwise protected t_O the base

| | flood level (or any higher state or

| | local standards). Development in

Base Floodplain the floodway is allowed if it can
] ) be demonstrated that no risein
Fringel |Fringe the base flood elevation will

Floodway occur. It is recommended,
\LVJ__/ however, that floodway
: ) . development be discouraged or
Figure 3-6: Floodway cross section and map even prohibited b e of the

hazardous nature of this area
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A floodway analysis determines the boundaries of the floodway using these floodplain
management concepts:

Continued development in the floodplain will likely further obstruct flood flows,
which will back water up or divert it to other properties.

Properties on both sides of a river or stream should be treated equitably. The
degree of obstruction permitted now for one should be permitted in the future for
the other.

Property owners should be allowed to develop their land, provided they do not
obstruct flood flows, cause damage or create a nuisance to others. (A community
may allow development in the flood fringe that cumulatively increases the BFE,
but NFIP regulations specify that such total increases cannot exceed one foot at
any point aong the stream. Some states or communities have more restrictive
standards that must be met.)

A floodway analysis is done with a computer program that can make the necessary
calculations of the effects of further development. Beginning at both edges of the
floodplain, the computer model starts “filling” the floodplain. This “squeezes’ the
floodwater toward the channel and causes the flood level to rise. At the point where this
process reaches a one foot rise, the floodway boundaries are drawn (Figure 3-7).

>
Floodway =

Base Flood Elevation
After Fringg Area Obstructed

| |l

ukjul__%

Area Assumed
Chbstructed by

s = Elevation
Future Development 2y — Before Fringe

H Area Obstructed

Figure 3-7: Computer floodway analysis

The floodway boundaries at each cross section are transferred to the topographic or
contour map that shows the SFHA boundaries. The plotted points are connected to show
the floodway and flood fringe on the floodplain map.

Not every cross section will show an exact one-foot rise. Topographic conditions and
the need to “smooth out” the floodway line will result in some cross sections having
increases of less than one foot.

Allowing flood heights to rise up to one foot is a compromise standard. Prohibiting
any rise in flood heights would prohibit most types of new development or
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redevelopment. On the other hand, allowing development to cause significant increasesin
flood heights can cause great problems for others.

States and communities may use a more restrictive standard for delineating a
floodway. Some may alow only a 0.5-foot or 0.1-foot rise in the base flood elevation in
the floodway analysis. This results in wider floodways and less area in the flood fringe.

A floodway analysis should be prepared with close coordination between the
modeling engineer and those who are responsible for community planning and floodplain
management.

The number of possible floodway configurations is almost limitless. Therefore, in

choosing a regulatory configuration, the interests of individual property owners and the
community as a whole must be weighed.
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10.

11.

LEARNING CHECK #2

For purposes of ariverine flood study, is the study of the
distribution and circulation of water in the environment, and isthe
study of fluids in motion and how water will flow through the channel.

The rate at which runoff (an amount of water) flows downstream is called the flood

What probable effect does increase in urbanization within a community or upstream
of it have on the stream discharges within that community?

What consequence on flood water level of a stream would usually occur when a
bridge is constructed over a stream?

To locate the true elevations at a Site, surveyors have established
marks aso known as marks.

Cross sections describe the of the floodplain.

What is the datum used for your FIS, FIRM, and profiles?

Flood profiles are developed by plotting the flood elevations at the
and connecting the plotted points.

To make afloodplain map, the base flood elevations are plotted on a
map or a map.

The is defined as the stream channel and that portion of the
adjacent floodplain that must remain open to permit passage of the base flood.

A floodway analysis conducted to the minimum NFIP standard allows the fringe to be
obstructed until the base flood level is increased by how much?
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C. COASTAL FLOOD STUDIES

Coastal flood studies are conducted for communities along the Atlantic and Pacific
Oceans, the Gulf of Mexico, the Great Lakes, and the Caribbean Sea. Coastal studies are
used to establish a base flood and an SFHA, but they may also designate a coastal high
hazard area (V Zone).

Note that coastal communities, particularly counties, may also have riverine
floodplains with designated floodways.

STORM SURGE

Most coastal floods are caused by coastal storms, usually hurricanes and northeasters.
Such storms bring air pressure changes and strong winds that “pile” water up against the
shore in what is called a storm surge.

A computer simulation of a coastal storm is developed based on data from past
storms. Such data include wind speeds, wind direction, and air pressure from historical
hurricanes and northeasters. The resulting surge elevations are then calibrated using
historical information so the probabilities for each event can be determined.

The coastal storm surge computer program produces stillwater flood elevations — the
elevations of various coasta floods, not including waves. The computer mode is
calibrated by reproducing the observed historical stillwater elevations. The program
determines the stillwater elevation from these historical data.

WAVES

In addition to storm surge, wave action is an important aspect of coastal storms.
Wind-driven waves produce velocities and impacts that may cause significant structural
damage. The coastal flood study anayzes how high the wave crest elevation will be
above the stillwater elevation as water is driven onshore.

When waves hit the shore, water is moving with such force that it keeps traveling
inland. This is called wave runup, when land areas that are higher than the stillwater
elevation are flooded (Figure 3-8). Wave setup is defined as the additional elevation of
the water surface over normal surge elevation caused by onshore mass transport of the
water by wave action. Wave set-up is afunction of deepwater wave height and duration.

Flood Studies and Maps 3-23



Elevations:

Wave Runup

Wave Crest
-— Flood Stillwater

NGVD/Usual
Sea Level
Mean

Figure 3-8: Wave runup

HYDRAULIC ANALYSIS

As with riverine studies, a coastal hydraulic analysis determines where moving water
goes. Using similar surveying techniques as in a riverine study, the coastal flood engineer
surveys transects instead of cross sections.

A transect shows the elevation of the ground both onshore and offshore. The ground
elevation data are used by computer programs to determine the expected height of the
wave crests and runup above the storm surge.

A transect schematic is shown in Figure 3-9. A transect location map appears on page
11 of Flood County’s FIS report. This map shows where the transects were measured.

Typical Transect Schematic

V ZONE > |

WAVE HEIGHT GREATER THAN 3 FT. WAVE HEIGHT LESS THAN 3 FT.

BASE FLOOD ELEVATION
INCLUDING WAVE EFFECTS

100-YEAR STILLWATER

SHORELINE SAND DUNE WOODED REGION OVERLAND BUILDINGS LIMIT OF
WIND FETCH TIDAL FLOODING|

AND WAVES

Figure 3-9. Transect schematic
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Underwater topography, called bathymetry, and the shapes and locations of coastal
islands, headlands, estuaries, harbors, and other coastal features are also taken into
consideration in determining flood elevations.

The official BFE is the tillwater elevation plus wave runup, or the wave crest
elevation, whichever is greater. The resulting BFE can be many feet higher than the
stillwater elevation.

Obstructions such as dunes or buildings break the waves, dissipating wave energy so
that wave height and BFEs are reduced as you go inland. Figure 3-9 shows that as water
moves inland, the waves break and the base flood elevation (including wave effects) is
reduced while the stillwater elevation stays the same.

COASTAL HIGH HAZARD AREA

Waves pack a lot of power. Much more destructive than standing or slow-moving
water, their power increases dramatically with their height. For the purposes of the NFIP,
the flood study identifies the coastal high hazard area as that most hazardous part of the
coastal floodplain, due to its exposure to wave effects. Thisis typically the area between
the shoreline and the most landward of the following points:

where the computed wave heights for the base flood are three feet or more,
the inland limit of the primary frontal dune, or
where the eroded ground profile is three feet below the computed runup elevation.

The three-foot wave height threshold was selected because a three-foot wave
generaly carries enough energy to break a wall panel away from a floor to which it has
been nailed.

These areas are designated as V Zones, where the “V” stands for “velocity wave
action.” V Zones are subject to more stringent regulatory requirements and a different
flood insurance rate structure because they are exposed to an increased degree of risk.
Coastal flood areas not within the coastal high hazard area are mapped as A Zones (see
Figure 3-9).

Flood Studies and Maps 3-25



COASTAL FLOODPLAIN MAP

After gathering stillwater elevation and wave height data at the transects, the coastal
flood engineer then transfers the elevation data to the best available topographic map.
Flood elevations between transects are interpolated, taking local topography into
consideration.

Flood County FIRM number 99009C, Panel 0040 D, shows a coasta floodplain for
the Atlantic Ocean coastline. Note that south of Flower Street, the V Zone boundaries
meander along the shoreline, and the BFESs decrease over a relatively wide space from 14
feet to 12 feet (above NGVD, or roughly sealevel). Landward of the Zone VE (EL 12)
boundary, the zones change to Zone AE, with BFES decreasing from 11 feet to 10 feet
NGVD. These wider flood zones are typical of gradually varying topography on barrier
island beaches or marshland.

In contrast, the V Zone boundaries between Flower Street and Public Way are
narrower and roughly parallel to the shoreline, with BFES decreasing rapidly from 14 feet
to 13 feet NGVD. Note also that the area directly landward of the Zone VE (EL 13) is
designated Zone AO (Depth 2'), signifying shallow flooding of 2 feet NGVD or less.
This situation often occurs when a substantial dune line or flood protection structure
exists along the shoreline.
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D. SHALLOW FLOODING STUDIES

For the NFIP, shallow flooding is defined as flooding with an average depth of one to
three feet in areas where a clearly defined channel does not exist. Shallow flooding can
exist in any of the following situations:

Ponding: In flat areas, water collects or “ponds’ in depressions.

Sheet flow: In steeper areas where there are no defined channels or on flat plains,
water will spread out over the land surface.

Urban drainage: Loca drainage problems can be caused where runoff collects in
yards or swales or when storm sewers back up.

Coastal flooding: Wave runup will send water inland over flat areas or over
dunes. Often it may collect or pond behind an obstruction which keeps it from
draining back into the ocean.

For the purposes of the NFIP, shallow flooding is distinguishable from riverine or
coastal flooding because it occurs in areas where there is no channel or identifiable flow
path.

Shallow flooding is mapped based on historic flood experiences and a study of the
topography. In some areas, the techniques used for riverine studies are used. The result
will either be a BFE or a base flood depth (in feet above the ground). A shallow flooding
study usually produces data for the base flood, but not for the 10-year or other floods.

On FHood County’s FIRM, there is a small area upstream of Argyle Way, on Panel
0038, that is shown as “Zone AO (Depth 2'),” indicating that the base flood depth is two
feet above the ground. Therefore, it is a sheet flow area. Sheet flow areas (which usually
have depths established) are AO Zones, and ponding areas (which have BFEs
established) are usually designated AH Zones on a FIRM.
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E. APPROXIMATE STUDIES

Detailed studies are expensive — a riverine study typically costs $5,000 to $10,000
per mile of stream that is to be mapped — so it is not cost effective to perform a detailed
study in watersheds where there is little or no development and none is anticipated, such
asin rura areas.

Therefore, some NFIP maps show floodplains that were mapped using approximate
study methods. Flood data and floodplain information from a variety of sources — such
as soils mapping, actua high water profiles, aerial photographs of previous floods, and
topographic maps — were used to overlay the approximate outline of the base floodplain
for specific stream reaches on available community maps, usually U.S. Geological
Survey topographic quadrangle maps.

In addition, many flooding sources have been studied by other Federal, State, or local
agencies. Some of these studies do not meet the NFIP standards for a FIS, but often
contain valuable flood hazard information, which may be incorporated into the NFIP
maps as approximate studies. Those types of studies typically cover developed or
developing areas. They often contain flood elevation profiles that can be used as “best
available data” for floodplain management purposes.
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LEARNING CHECK #3

1. What causes storm surge?

2. What is wave runup?

3. Instead of cross sections, coastal flood engineers survey

4. The BFEsfor coastal studies are the plus the

5. The most hazardous part of the coastal floodplain isthe
area, which is shown on the map asa Zone.

6. What differentiates shallow flooding from riverine flooding?

7. Flood studies that do not identify BFEs are called
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F. NFIP MAPS

This section will explain how flood hazards and flood insurance zones are depicted
on NFIP maps. The Flood County, USA and Incorporated Areas maps will be referenced
wherever possible. As this information is presented, look for similar types of maps or
map features on your community’s maps.

Maps published with an FIS are:

The Flood Insurance Rate Map (the FIRM), which is published in an old format in
studies prepared before 1986 and a new format in studies prepared after 1986.

The Flood Boundary and Floodway Map (the FBFM or Floodway Map), which was
included in studies prepared before 1986.

Again, since 1986, the Flood Boundary and Floodway Map information has been
incorporated into the Flood Insurance Rate M ap.

The maps alow you to identify SFHAS, determine the location of a specific property
in relation to the SFHA, determine the BFE at a specific site, locate regulatory
floodways, and identify undeveloped coastal barriers where flood insurance is not
available.

The flood maps, particularly the FIRMs, come in many formats because of the
mapping of additional hazards, the need for more regional flood maps, and the increased
use of computer generated maps. Several genera features are included on all maps.

Originally, the FIRMs were designed for use by insurance agents and lenders. The
Floodway Maps were created for use by local floodplain managers and administrators.
For all studies conducted since 1986, the FIRM contains both the flood insurance rate
zones and floodways.

GENERAL MAP FEATURES

Flood maps are either flat or Z-fold. Flat maps are on 11-inch-by-17-inch “ledger”
Size paper. Z-fold maps are on larger pages and get their name from the way they are
folded.

Your student packet includes the FIRM panels for Flood County, USA and
Incorporated Areas, which are Z-fold maps.

All flood maps are prepared with general features or elements that may include an
index, alegend (or key to map), a title block, community name and number information,
panel or map number information, an arrow pointing north on the map, and effective date
or revision date information.

Many communities, especially counties, are geographically too large to fit on one
map or panel at a usable scale. Maps for these communities are divided into two or more
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panels with unigque panel numbers. Whenever a community requires more than one panel,
aMap Index for both the FIRM and Floodway Map is prepared.

In this section, we will discuss the Map Index, elevation reference marks, and map
scales and direction. Other map features will be presented as we discuss FIRMs and
Floodway Maps.

MAP INDEX

The Map Index shows the community’s boundaries, highlighting prominent features
such as major highways, railroads, and streams. The map index shows how the
community is displayed on the various panels.

Flood County’s Map Index shows that the county’s FIRM has three panels, 0025,
0038, and 0040. In cases where panels have no identified flood hazard areas (or no
floodways on a Floodway Map), they are not printed. Note that panel 0030 D was not
printed, asisindicated on the index by an asterisk (*).

The number of panels that have been printed for a particular community appears in
the title block (“Panels Printed: 25, 38, 40).

Title block

The title block is the lower right portion of the opened map for both the Map Index
and the FIRM panels. The FIRM pandl title block includes:
the community’s name -- Flood County, USA and Incorporated Areas,
the six-digit community identification number or map number -- 99009C,
the panel number, such as “0025,” “0038,” or “0040,”

amap panel suffix — “D,” which indicates the number of revisions that have been
made (e.g., “D” isthe fourth publishing of that panel), and

amap effective or revision date — “ August 19, 1998.”
Map revision date

The date in the title block shows the map’s most recent revision. As changes occur
within a community that result in a change in flood elevations or floodplain delineations,
FEMA republishes only the Map Index and the changed map panels. Any revised panels
are given a new map revision date and a new suffix letter.

Once the panels are issued to the community, the date on the pandl is referred to as
the effective date. Some communities have map panels with different effective dates. The
Map Index lists the current effective date for the most recently revised panel of a FIRM
or of the FIRM itsalf, if all panels were revised.

With each revision comes a new panel suffix. Note that Flood County’s panels were
last revised in 1998 and have the suffix “D.”
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Map scales and north direction

Different scales may be used for a single community with more than one panel. As an
example, the map scale on the Flood County FIRM Panel 0038 is 1 inch = 500 feet (one
inch equals 500 feet), and the scale of panel 40 is 1 inch = 1,000 feet.

Different scales are used on FIRM and Floodway Maps, depending on the size of the
mapped area for acommunity and the base map that is used.

An arrow pointing north is shown on al maps, including the map index. For FIRMs
and Floodway Maps, the north direction arrow is located near the map scale. The north
direction on the maps may be “turned” to

maximize the mapped area that can be 4% shown
on a panel and to minimize the number of panels.
To ensure correct orientation and accurate APPROXIMATE SCALE use of
the FIRM, it is very important to pay == 5° FEET - attention

to the direction of the north arrow on the panel.
Elevation reference marks

Elevation reference marks are located on FIRMs and Floodway Maps. For these two
types of maps, locations are identified with a small “x” and the designation “ERM” or
“RM” simply followed by a reference mark number. For the newer Digita FIRMs
(DFIRMSs), locations are identified with asmall “x” and the designation “ERM” or “RM”
followed by the panel number and the number of the reference mark. Descriptions of the
marks, including their elevations, appear either on FIRM panels, on Floodway Maps, or
in the FIS text. Note that some ERM and RM descriptions may appear on a different map
panel than the mark itself due to space limitations.

ERMs and RMs are important sites. They provide a ground elevation reference for

surveyors to start from when they determine the
elevation of a building, a cross, section, or
topography for a site. Occasionaly, an ERM
cannot be found as described on the FIRM or
Floodway Map because new construction or some

other change in the area has obliterated the
monument. In these instances, the next
closest ERM may be used. Alternatively,
USGS, USC&GS, or NGS bench marks, which are marked on most USGS 7.5 minute
series topographic maps, may be used.

FIRM Zones

FIRMs show different floodplains with different zone designations. These are
primarily for insurance rating purposes, but the zone differentiation can be very helpful
for other floodplain management purposes. The more common zones are listed in Figure
3-10.
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Zone A The 100-year or base floodplain. There are six types of A Zones:

A The base floodplain mapped by approximate methods, i.e., BFEs are
not determined. Thisis often called an unnumbered A Zone or an
approximate A Zone.

A1-30 These are known as numbered A Zones (e.g., A7 or A14). Thisisthe
base floodplain where the FIRM shows a BFE (old format).

AE The base floodplain where base flood elevations are provided. AE
Zones are now used on new format FIRMs instead of A1-A30 Zones.

AO The base floodplain with sheet flow, ponding, or shallow flooding.
Base flood depths (feet above ground) are provided.

AH Shallow flooding base floodplain. BFEs are provided.

A99  Areato be protected from base flood by levees or Federal Flood
Protection Systems under construction. BFES are not determined.

AR The base floodplain that results from the decertification of a
previously accredited flood protection system that isin the process of
being restored to provide a 100-year or greater level of flood

protection.
Zone V and | V The coastal area subject to a velocity hazard (wave action) where
VE BFEs are not determined on the FIRM.
VE The coastal area subject to a velocity hazard (wave action) where

BFEs are provided on the FIRM.

ZoneB and Area of moderate flood hazard, usually the area between the limits of the 100-
Zone X year and 500-year floods. B Zones are also used to designate base floodplains

shaded of lesser hazards, such as areas protected by levees from the 100-year flood, or
(snaded) shallow flooding areas with average depths of less than one foot or drainage
areas less than 1 square mile.

Zone C and Area of minimal flood hazard, usually depicted on FIRMs as above the 500-
Zone X year flood level. Zone C may have ponding and local drainage problems that

don’'t warrant a detailed study or designation as base floodplain. Zone X isthe
(unshaded) area determined to be outside the 500-year flood and protected by levee from
100-year flood.

ZoneD Area of undetermined but possible flood hazards.

Figure 3-10: Flood Insurance Rate Map Zones
Note that the specia Flood Hazard Area (SFHA) includes only A and V Zones.
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FLOOD HAZARD BOUNDARY MAP (FHBM)

FHBMs (Figure 3-18) were initially prepared to provide flood maps to many
communities in a short period of time. They were made in the 1970s and early 1980s
without benefit of detailed studies or hydraulic analyses for nearly all floodprone
communities in the nation (over 21,000). They were intended for interim use in most
communities until more detailed studies could be carried out.

FHBMs are still being used where detailed Flood Insurance Studies have not been
prepared or cannot be justified. They are to be used for floodplain management, in
conjunction with other local studies and other available data.

On the FHBM, the SFHA is designated as a shaded area labeled “Zone A,” and no
base flood elevations are given (see Figure 3-18).

Figure 3-18: Flood Hazard Boundary Map

In some cases, FEMA simply converted the FHBM to a FIRM by issuing aletter to the
community stating that the FHBM shall be considered a FIRM. In those cases, the
community was instructed to line out FHBM on the map’ s title box and write in FIRM.
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FLOOD INSURANCE RATE MAP (FIRM) — OLD FORMAT (PRE
1986)

The FIRM is used to generally determine:

Whether a property isin the floodplain.
The flood insurance zone that applies to the property.

The approximate base flood elevation (BFE) at the site.

Date: Severa dates may be listed in the FIRM legend, including:

Initial 1dentification — date of the first Flood Hazard Boundary Map (FHBM).

Any dates of revisons to the FHBM that have occurred since the initia
identification.

Flood Insurance Rate Map Effective — the date of the initial or first FIRM. This
is the date used to determine whether a building is“pre-FIRM” or “post-FIRM.”

Flood Insurance Rate Map Revisons — dates of subsequent revisions to the
FIRM.

The FIRM also will show:

Base (100-year) floodplain or SFHA: Designated by the dark-shaded areas
(Insurance Zones A, A1-A30, A99, AO, AH, AR, V, V1-V30).

500-year floodplain: Designated by the lighter-shaded areas (Insurance Zone B).

Base Flood Elevation (BFE): The water surface elevation of the base flood at that
point of the stream is denoted in whole numbers by wavy lines running across the
floodplain. Coastal Zones within the area of 100-year tidal flooding, as well as some AH
Zones, may have BFE lines, and some lake AE Zones have the base flood elevation noted
in parentheses beneath the zone designations.

Zone break line: The thin white line separates flood insurance rate zones within the
100-year floodplain.

Approximate floodplain areas. The 100-year floodplain areas are delineated using
approximate methods. No BFEs are shown in approximate floodplain areas; these areas
are classified as (unnumbered) A Zones.

An example of an approximate floodplain may be found in the upper left corner of
Flood County FIRM Panel 0040, on Rocky River. The detailled study does not extend
upstream of cross section K. Note that there are no cross sections or BFEs shown in this
A Zone, which extends onto Panel 0025.
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FLOOD BOUNDARY AND FLOODWAY MAP (FLOODWAY MAP) —
OLD FORMAT (PRE 1986)

The Flood Boundary and Floodway Map is aso known as the FBFM or, ssimply, the
Floodway Map. The Floodway Map shows how the floodplain is divided into the
floodway and flood fringe where streams are studied in detail. They also show genera
floodplain areas where floodplains have been studied by approximate methods.

Floodway Maps have these features.

Title block: Includes the community name, county name, panel number, community
number, and the map date. The panel nhumbers may be different from the FIRM panel
numbers.

Map scale. The Floodway Map may have the same or a different scale than the
FIRM for the same community.

Cross section line: These lines represent the location of some of the surveyed cross
sections used in the computer model of the stream for calculating 100-year flood
elevations. These cross sections can be used to relate a specific point on the Floodway
Map to the flood profile and floodway data table.

Floodway: The 100-year
floodplain has been divided into two
areas, the floodway and the flood
fringe. The white area adjacent to
and including the channel is the
floodway. The shaded area is the
fringe.

One problem with this method

KEY TO MAP

500-%ear Flood Boundary —— -

100-¥ear Flood Baundary

FLODDWAY FRINGE

FLOOFWAY

100%ear Flood Boundary | B

500-% ear Flood Boundary

Approximate 100-Year |

Flaod Boundary L .8

of delineating floodways is that

sometimes people confuse the white ... saciion Line A

floodway with the white area

representing land that is free from ... o0 keference Mark A7
flooding. Also, because the 2
floodway is mapped separaely, M A

often property owners, lenders, real estate agents, and others do not have easy access to
the Floodway Maps and do not know of the severe flood hazard associated with the
floodway.

FISs published since 1986 have corrected this problem — they do not have separate
FIRM and Floodway Maps. Floodways are delineated on the newer FIRMs as a
diagonally hatched area (see Figures 3-11 and 3-12).

Note that no BFEs or flood zone names are shown on the Floodway Map.

The floodway is usually wider in flatter, wider floodplains and narrower in steeper
areas where floodplains are narrower.
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If a map panel area does not include any detailed study streams or floodways, a
Floodway Map will not be printed; only a FIRM panel will be printed. Because coastal
studies do not have floodways, al of the data needed are shown in the FIS report and on
the FIRM.

Flood fringe: The fringe is shown as a shaded area outside of the floodway but still
within the 100-year floodplain.

500-year floodplain: More lightly shaded areas adjacent to, but outside of, the 100-
year floodplain delineate the 500-year floodplain for streams studied in detail.

Approximate floodplain areas. The 100-year floodplain areas are determined using
approximate methods. The boundaries of the approximate floodplain on the Floodway
Map are shown as dashed lines.

FLOOD INSURANCE RATE MAP — NEW FORMAT (SINCE 1986)

Flood maps have been redesigned over the years since the first FISs were prepared in
the late 1960s, making them easier to use. A new format for FIRMs was introduced in
1986 that includes:

Floodways and other floodplain management information, such as cross sections, that
were previously provided on separate Flood Boundary and Foodway Maps
(Floodway Maps). (Except in a few instances, Floodway Maps are no longer being
prepared.)

Simplified flood insurance zone designations. The previous Zones A1-A30 and V1-
V30 were replaced by the designations AE and VE; Zones B and C were replaced by
Zone X. The 500-year floodplain is still shown as “shaded” portions of Zone X.

Figure 3-11 shows the legend for the new FIRM format. Figure 3-12 is an example of
a new format FIRM with a floodway. With these changes, the FIRMs are more easily
used by community officials for floodplain management, by lenders to determine the
need for flood insurance, by insurance agents to rate policy applications, and by land
surveyors, engineers, property owners and others to determine flood hazards in a given
location. The Flood County, USA and Incorporated Areas map uses the newer format.

Flood Studies and Maps 3-37



ZONE A
ZONE AE

ZONE AH

ZONE AO

ZONE A99

ZONE V

ZONE VE

ZONE X

ZONE X

ZONE D

Identified
1983

Hazard Areas.

i 513 s

(EL 987)

RM7
oM15

FLOOD

1LEGFND

SPEClAaL reuOD HAZARD AREAS INUNDATED
BY 100-YEAR FLOOD

No base flood elevations determined.
Base flood elevations determined.

Flood depths of 1to 3 feet (usually areas of
ponding); base flood elevations determined.

Flood depths of 1to 3 feet (usually sheet
flow on sloping terrain); average depths
determined. For areas of alluvial fan flooding,
velocities also determined.

To be protected from 100-year flood by
Federal flood protection system under con—
struction; no base flood elevations deter—
mined.

Coastal flood with velocity hazard (wave
action); no base flood: elevations determined.

Coastal flood with velocity hazard (wave
action); base flood elevations determined.

FLOODWAY AREAS IN ZONE AE

OTHER FLOOD AREAS

Areas of 500-year flood; areas of 100-year
flood with average depths of less than 1 foot
or with drainage areas less than 1 square mile;
and areas protected by levees from  100-year
flood.

I: OTHER AREAS

Areas determined to be outside 500-year
floodplain.

Areas in which flood hazards are undeter—
mined, but possible.

UNDEVELOPED COASTAL BARRIERS*

Identified Otherwise
1990 or Later Protected Areas
Identified
1991 or Later

*Coastal barrier areas are normally located within or adjacent to Special Flood

Floodplain Boundary
Floodway Boundary

Zone D Boundary

Boundary Dividing Special Flood Hazard
Zones, and Boundary Dividing Areas of Dif-
ferent Coastal Base Flood Elevations Within
Special Flood Hazard Zones.

Base Flood Elevation Line; Elevation in Feet**

Cross Section Line

Base Flood Elevation in Feet Where Uniform
Within Zone**

Elevation Reference Mark
River Mile

*+Referenced 15 the National Geodetic Vertical Datum of 1929

MAP REPOSITORY

Refer to Repository Listing on Map Index

EFFECTIVE DATE OF COUNTYWIDE

INSURANCE RATE MAP
AUGUST 18, 1998

EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL

Figure 3-11: New format FIRM legend
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100-YEAR FLOOD
DISCHARGE
CONTAINED IN CULVERT

R/

= - - Dot 11
Figure 3-12: Floodway in new FIRM format

Partial Map Initiatives FIRM

In some cases, it is more cost efficient for FEMA to update and print only a portion of
the total FIRM and FBFM panels for a community in the new format. This is referred to
as Partial Map Initiatives FIRM. Here, instead of printing the entire set of separate FIRM
and FBFM panels for the community, only those panels affected by the revision elements
are combined into the new format FIRM panel. To clarify this for the community, the
FBFM index would show that those FBFM panels were no longer printed and that the
floodway mapping information would appear on the new format FIRM showing that
same area. The FIS report would aso indicate on the Notice to User Page the
combination of FIRM and FBFM panels and the differentiation between the old and new
format zone labeling.

FIRMS wWITH COASTAL AND LAKE FLOODPLAINS

Coastal FIRMs

Coastal areas include the shores of the Atlantic and Pacific Oceans, the Gulf of
Mexico and the Caribbean Sea, and inlets subject to tides. They also include the
shorelines of the Great Lakes.

Coastal high hazard areas subject to flooding and wave action of three feet or more
are designated as V Zones. The number in parentheses after or below the V Zone
designation isthe BFE. There are severa V Zones on Panel 0040 of Flood County FIRM.

Coastal Barrier Resources System

Undeveloped portions of coastal barrier islands and similar land forms in the Coastal
Barrier Resources System (CBRS) — such as coastal mainland along the shore of the
Great Lakes, along bays, inlets, or estuaries — have been identified and included on
applicable map panels. They are called COBRA areas, established by the Coastal Barrier
Resources Act of 1982 and the Coastal Barrier Improvement Act of 1990.

The Acts provide protection to COBRA areas by prohibiting most expenditures of
federal funds including the provison of flood insurance or new and substantially
improved buildings in the mapped area. The restrictions are covered in more detail in
Unit 9, Section D.
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The designations for these undeveloped coastal barriers depend on when they were
designated by the acts; therefore, not all COBRA areas have the same date of designation.
Examples of the three different screens used on the FIRM are shown in the legend for
Flood County FIRM Panel 0040. The prohibition date is indicated for each COBRA zone
on the FIRM. It should be noted that although FEMA shows COBRA areas on its FIRMs,
only Congress can authorize arevision to their boundaries.

Flood County has an extensve COBRA area, which appears on FIRM Panels 0038
and 0040. Note that the designation and delineation of CBRS units are not directly related
to the floodplain.

Lakes

Most lakes have a BFE, shown in parentheses below the flood zone, that has been
rounded off to the nearest whole number (see Figure 3-13). The actua BFE, to the
nearest tenth of a foot, can be obtained from the FIS report. However, many long lakes,
especialy reservoirs, have a higher BFE at the upstream end than at the outfall. These
types of lakes and reservoirs have BFEs shown with wavy lines, the same as riverine
BFEs. They also appear on the stream profilesin the FIS report.

“ HA ' h Take floodplain

Where studies have been carried out for lakes and reservoirs, information on BFES is
contained in Section 3.0 of the FIS report. A Summary of Stillwater Elevations table is
provided in the FIS report (Figure 3-14). Note that the actual BFEs to the nearest one-
tenth of a foot appear in the table, but the BFE on the FIRM is shown in parentheses
rounded to the nearest whole number. For the most accurate BFE, use the “100-year flood
elevation” from the table, not the FIRM. For a shortcut method, you can add 0.4 foot to
the elevation shown on the FIRM. This will get you an elevation at least as high as the
number shown in the table.

Flood Studies and Maps 3-40



FLOODING SOURCE ELEVATION (ft. NGVD)
AND LOCATION 10-YEAR 50-YEAR 100-YEAR 500-YEAR
STONE LAKE
Entire shoreline within Flood County 7.0 9.0 10.2 12.8

Figure 3-14: Summary of stillwater elevations for a lake

SHALLOW FLOODING FIRMs

Under the NFIP, ponding or sheet flow constitutes shallow flooding, which is mapped
based on historic flood experiences and study of the topography.

An example of a shallow flooding area is on the Flood County FIRM, panel 0038,
upstream of Argyle Way, in an area marked “Zone AO (Depth 2').” Also, Panel 0040
shows an area where wave runup overtops and ponds behind a seawall, berm, or other
feature that keeps the water from flowing back to the ocean.

We don’'t know how high the base flood is in relation to sea level in Flood County
“Zone AO (Depth 2').” However, we do know that the base flood should be no deeper
than two feet above the ground.

FIRMS WITH FLOOD PROTECTION PROJECTS

Some FIRMs may show areas protected from flooding by the 100-year flood because
of the presence of alevee, concrete dike, floodwall, seawall, or other structure. These
areas are usually designated as shaded Zone X and marked with the following note:

THISAREA PROTECTED FROM THE 100-YEAR FLOOD FROM (Flooding
Source Name) BY LEVEE, DIKE, OR OTHER STRUCTURE SUBJECT TO
FAILURE OR OVERTOPPING DURING LARGER FLOODS.

Thisis an indication that the flood protection structure has either been evaluated and
found to meet al of the NFIP requirements for flood control structures, or has been
certified by a Federal agency with levee design responsibility as having been adequately
designed and constructed to provide protection from the 100-year flood.

Floodways will be delineated at the landside toe of alevee that is recognized as
providing 100-year flood protection.

A levee that provides alower level of protection, and that is not certified or does not
meet the requirements for levees, may be shown on the FIRM, and flood elevations are
computed as if the levee did not exist.
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COUNTYWIDE FIRMS

The Flood County FIS report and FIRM covers the unincorporated areas of Flood
County and all incorporated areas within Flood County. Therefore, it is referred to as a
countywide FIRM. Countywide FIRMs show flood hazard information for all geographic
areas of the county, including other jurisdictions such as villages, towns, and cities.

Previously, FHBM, FIRM and FBFM maps were prepared separately for each
jurisdiction. County FIRMSs, for example, showed the flood hazards identified only in the
unincorporated areas of the county and did not show any flood information inside the
corporate limits of a municipality. In countywide mapping, once the countywide map is
produced, al of the identified flood hazard areas within the boundaries of the county are
shown on one set of maps along with all floodway information maps (see section titled
Flood Insurance Rate Map—New Format).

The countywide FIRM format has a number of advantages, and one in particular is
that the user can see the relationship and simultaneous effect of each floodplain on a
number of communities. In addition, FIRMs do not need to be updated when municipal
boundaries change. Although boundaries might change, communities will continue to
find the flood hazard information they need on the same countywide FIRM.

Figure 3-15 shows the title block of a countywide FIRM panel. The title block lists
the communities mapped on that panel and their six-digit NFIP community 1D numbers.
The FIRM panel has a map number with five digits consisting of the NFIP-assigned state
number as the first two digits and the NFIP-assigned county number as the next three
digits followed by the letter “C,” which stands for “countywide,” and then the four digit
panel number and suffix. Do not confuse the map panel number with the community
number.

All previous map dates for each floodprone community in a countywide FIS are
located on the community map history Table (Figure ).The initial FIRM date for each
community is shown on the FIRM index. These are the “post-FIRM” dates for insurance
rating. Don’'t confuse them with the effective date of the latest FIRM panel, which is
shown in the title block.
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NATIONAL FLOOD INSURANCE PROGRAM

“ 01073C0344 E

FLOOD INSURANCE RATE MAP

JEFFERSON COUNTY,
ALABAMA AND
INCORPORATED AREAS

PANEL 344 OF 660

(SEE MAP INDEX FOR PANELS NOT PRINTED)

CONTAINS:

COMMUNITY NUMBER PANEL  SUFFIX
BIRMINGHAM, CITY OF 010116 0344 £
UNINCORPORATED AREAS 010217 0344 E

Notice To User: The MAP NUMBER shown below should be used
when placing map orders; the COMMUNITY NUMBER shown
above should be used on insurance applications for the subject

MAP NUMBER

Figure 3-15: Title block of countywide FIRM panel
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JANUARY 20, 1999

Federal Emergency Management Agency
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DiGITAL FIRMS

The conversion of FIRMs to a digital format has many benefits. For example, they
can be revised and updated easily with just a few keystrokes, and they can be
incorporated in the community’s mapping system and tied in with other geographic
information systems, such as the zoning map.

Users must bear in mind that the ssmple conversion of FIRMs to a digital format does
not inherently improve the engineering quality of the product. Many of the same
difficulties with interpretation of flood risk data — and the requirement that users apply
sound judgment in methods selected for decison making and map interpretation —
remain unchanged.

FEMA charges a fee for al digital FIRM data products. Any questions regarding
these products may be directed to:

Federal Emergency Management Agency
Map Service Center

P.O. Box 1038

Jessup, Maryland 20794-1038

Phone: 800/358-9616
Fax: 800/358-9620
Internet: http://www.fema.gov

Digital Flood Insurance Rate Map (DFIRM)

The FIRM for Flood County, USA and
Incorporated Areas is actually a Digita
Flood Insurance Rate Map, or DFIRM. This
is because it is a more recent publication,
created with new digital methods; however,
whether the maps are new DFIRMs or
conventional FIRMs, they are still generally
referred to as FIRMs. The DFIRM is
comprised of al digital data required to .
create the hardcopy FIRM. These data |
include base map information, graphics, text,
shading, and other geographic and graphic
data. An example of a hardcopy paper
DFIRM is shown in Figure 3-16.

Lower Burrell >
420885 CQ-U

Figure 3-16: Hardcopy DFIRM
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The majority of DFIRMs are produced in a countywide format, where al flood
hazards for the county and incorporated communities are shown on one set of maps. It
can be used for floodplain management purposes in a manner similar to other flood maps,
but it can also be combined with other digital map information to create new information
for planning purposes. DFIRMs are aso produced for single jurisdictions when
producing a countywide map would not be cost effective.

DFIRMs are subject to community review and approval. They are, therefore, the
official basis for implementing the community’s NFIP regulations. This, in essence, can
be said of all FIRMS.

Digital Flood Insurance Rate Map — Digital Line Graph

The Digital Flood Insurance Rate Map - Digita Line Graph (DFIRM-DLG) is
intended to be the primary means of transferring flood-risk data depicted on FIRMs to
Geographic Information Systems (GIS). GISs are computer-based map systems that
allow the user to keep a map updated easily and to correlate geographic information with
other data, such as tax records on properties.

The Digital Flood Insurance Rate Map - Digital Line Graph (DFIRM-DLG) is a
database created by extracting

certain flood risk data from the [suces & o 3 s
DFIRM. The DFIRM-DLG does "’”:; S 4
not include base map e
information, nor does it include
graphic data required to create a
hardcopy FIRM.

Communities whose digital - o
base mapping files were used as
the base map for the DFIRM will
find that they may easily use the
DFIRM-DLG files for
determination of flood zones and
for enforcement of regulations. A
graphic image of a DFIRM-DLG
is shown in Figure 3-17.

® 40 o1}

The digita data captured
from the hardcopy DFIRM
consists of FEMA hydrography
(location of water bodies), flood

hazard zones, BFEs, cross-
section locations, and elevation reference Figure3-17: Graphicimage of a
marks. DFIRM-DLG
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All lines and area features in DLG files are encoded with one or more seven-digit
attribute codes that provide the user with detailed information about the features. FEMA
intends to make the DFIRM-DLG available on CD-ROM compatible with Insurance
Services Office (1SO) 9660 standards.

With many commercially available GIS software packages, DLG data can be directly
converted into vector data usable within the GIS environment. Third-party conversion
software is also available that will convert DLG data to other proprietary GIS formats.

The DFIRM-DLG, when coupled with digital base map files or the local community
digital base, can be used in a GIS to determine whether a structure is located within an
SFHA. It should be noted that if a GIS is used to determine that a structure is within or
near an SFHA, and a different base map source was used to generate the hardcopy
DFIRM, the determination should be confirmed by referencing the printed hardcopy
DFRM.

Q3 Flood Data

In the Q3 Flood Data Product, FEMA has developed a graphical representation of
certain features of the FIRM. The Q3 Flood Data are in three formats that are usable with
desktop mapping and GIS software packages. These formats are:

Digital Line Graph
ARC/INFO
Maplnfo

Q3 FHood Data are created by digitally capturing certain key features from the current
effective paper FIRMs. These features are converted into area features in one countywide
datalayer. The following vectorized (lines and areas) data features are included:

SFHA and 500-year floodplain,

Flood insurance zone designations,

Floodway boundaries (if available),

COBRA zones,

Political boundaries,

Community/map panel identification numbers,

Boundaries between FIRM panels, and

U.S. Geological Survey 7.5 minute (1:24,000 scale) quadrangle neatlines.
Several features are not included. They are:

Hydrographic features,
Base flood elevations,
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Cross section lines,
Roads, road names or address ranges, and
Elevation reference mark locations and elevations.

Q3s were developed to support insurance-related activities and are designed to
provide guidance and a general proximity of the location of SFHAs. Unlike DFIRMS,
Q3s do not replace paper FIRMs as the legal document.

The data are not suitable for applications such as detailed site design and
development plans or flood risk determinations. They cannot be used to determine
absolute delineations of floodplain boundaries, but instead should be seen as portraying
zones of uncertainty and possible risks associated with flooding.

Q3 Flood Data incorporate map revisions and letters of map revision and amendment.
However, they do not correct for edge-matching errors, overlaps, etc., that were in the
original paper FIRMs.

FEMA has produced Q3s for aimost 900 counties nationwide. They are organized by
county and contain data from al existing paper FIRM panels for the incorporated and
unincorporated areas of the county.

Q3 Flood Data are available on CD-ROM from the FEMA Map Service Center. You
can access the list of Q3 counties on the Internet and download sample data, data
standards, and other Q3 information (http://www.fema.gov).
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LEARNING CHECK #4

1. Prior to 1986, the maps published with an FIS were the and the

2. Since 1986, the map published with an FISisthe

3. Isyour community’s FIRM aflat or Z-fold map?

4. How many panels does your FIRM have?

5. What is the map scale of your FIRM?

6. What does an elevation reference mark look like on a FIRM?

7. What isan AO Zone?

8. What isthe FIRM effective date for your community?

9. How isafloodway shown on the Flood Boundary and Floodway Map?

10. How is afloodway shown on the new format FIRM?

11. A Zone C on an old format FIRM is shown as a Zone on the new format FIRM.

12. COBRA stands for

13. What communities floodplains are shown on a countywide FIRM?
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14. Floodways are shown aong the toe of alevee on the FIRM.

15 Areas behind recognized levees are designated as
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UNIT LEARNING EXERCISE

1. The base flood elevation is the elevation of the - year flood or the % annudl
chance flood.
2. The Specia Flood Hazard Area or SFHA iswhat the floodplainis

called on FEMA maps.

3. The SFHA isshown on aFIRM asaZonethat beginswiththeletter _ or

4. What are the components of a Flood Insurance Study?

5. List threethingsthat a FIRM is used to determine.

6. isthe study of awatershed’s behavior during and after a storm.

7. Surveyors reference elevation to a common

8. Most permanent FIS elevation reference marks are referenced to what datum?

9. A hydraulic study uses the hydrology, cross section information, and stream
characteristics to determine the flood

12. Cross sections are shown on which map?

13. Flood profiles are used to determine what?
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14. In riverine Situations, the floodplain is divided into two separate parts for floodplain
management purposes. These parts are the and the

15. Based on the minimum NFIP standard, if the flood fringe were completely filled, how
high could the base flood elevation go up?

16. What FIRM zone has wave heights greater than three feet?

17. Instead of using a base flood el evation, some shallow flooding areas are defined using
a base flood

18. An approximate study shows the base but does not show the
base flood .

19. How many digits are there in the NFIP community identification number?

20. What isan AH Zone?

21. What was the problem with the way the floodway was shown on the old format Flood
Boundary and Floodway Maps?

22. The new format FIRMs include:
a

b.

23. Do Q3 Flood Data show base flood elevations if they are available?
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ANSWERS TO THE LEARNING CHECKS

Learning Check #1

1.

As directed by the National Flood Insurance Act of 1968, FEMA conducts flood
studiesin order to determine and

floodprone areas and flood risk zones

The base flood is aflood that has a of occurring in any
year.

one percent chance

The base flood is also called the - year flood.
100-year
Answer the following questions (circle T for True and F for False):

A 100-year flood will occur only once every 100 years. T
A 100-year flood could occur two times in one year.

m T T T

T
The 100-year flood might not occur in a 200-year period. T
The base flood could occur two consecutiveyearsinarow. T
FTTT

On NFIP maps, the 100-year floodplain is called the

Soecial Flood Hazard Area

BFE is the acronym for

base flood € evation

What are the components of a Flood Insurance Study?
The FIS—Flood Insurance Study report

The FIRM — Flood Insurance Rate Map

The Flood Boundary and Floodway Map, which isincluded in studies prepared
before 1986 (Snce 1986, floodways are shown on the FIRM)
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Learning Check #2

1.

For purposes of ariverine flood study, is the study of the
distribution and circulation of water in the environment, and isthe
study of fluids in motion and how water will flow through the channel.

Hydrology, hydraulics
The rate at which runoff flows downstream is called the flood
discharge

What probable effect does increase in urbanization within a community or upstream
of it have on the stream discharges within that community?

Sream discharges usually will increase as a consequence to the increase in
urbanization within a community or upstream of it.

What consequence on flood water level of a stream would usually occur when a
bridge is constructed over a stream?

A hydraulic analysisis always required to determine the effect of any bridge
construction over a stream. However, construction over a streamis considered an
obstruction to the flow and therefore may increase the flood water level upstream of
the construction.

To locate the true elevations at a Site, surveyors have established
marks aso known as marks.

elevation reference, bench

Cross sections describe the of the floodplain.

shape

What is the datum used for your community’s flood insurance study, FIRM, and
profiles?

Depends on the community. Check the Legend or Key to your FIRM.

Flood profiles are developed by plotting the flood elevations at the
and connecting the plotted points.

Cross sections

To make afloodplain map, the base flood elevations are plotted on a
map or a map.

topographic or contour

10. The is defined as the stream channel and that portion of the

adjacent floodplain that must remain open to permit passage of the base flood.
floodway

11. A floodway analysis conducted to the minimum NFIP standard allows the fringe to be

obstructed until the base flood level is increased by how much?
one foot
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Learning Check #3

1. What causes storm surge?
Sormsthat bring air pressure changes and strong winds that “ pile” water up against
the shore

2. What is wave runup?
When waves hit the shore, water moves with such force that it keeps traveling inland
higher than the stillwater flood level.

3. Instead of cross sections, coastal flood engineers survey

transects

4. The BFEsfor coastal studies are the plus the

stillwater elevations, wave runup

5. The most hazardous part of the coastal floodplain isthe
area, which is shown on the map asa Zone.

coastal high hazard, V

6. What differentiates shallow flooding from riverine flooding?

Shallow flooding is distinguishable from riverine or coastal flooding because it
occursin areas where there is no channel or identifiable flow path.

7. Flood studies that do not identify BFESs are called
approximate studies
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Learning Check #4

1.

10.

11.

Prior to 1986, the maps published with an FIS are the and the

old format FIRM, FBFM or Floodway Map

Since 1986, the map published with an FISisthe

new format FIRM
Is your community’s FIRM aflat or Z-fold map?
Depends on the community.

How many panels does your FIRM have?
Depends on the community.

What is the map scale of your FIRM?
Depends on the community.

What does an elevation reference mark look like on a FIRM?

Locations are identified with a small “ x” and the designation “ ERM” or “ RM”
followed by a number.

What isan AO Zone?

The area subject to sheet flow, ponding, or shallow flooding.

What is the FIRM effective date for your community?

Depends on the community. Thisis the date of the first FIRM for your community. It
is an important date to know as it determines whether buildings are considered pre-
FIRM or post-FIRM. If you are unsure of the date, contact your FEMA Regional
Office or State NFIP Coordinator.

How is afloodway shown on the Flood Boundary and Floodway Map?

It's the white area adjacent to and including the channel.

How is afloodway shown on the new format FIRM?
It is a shaded area with diagonal lines.

A Zone C on an old format FIRM is shown as a Zone on the new format FIRM.
Zone X
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12. COBRA stands for

Coastal Barriers Resources Act

13. What communities floodplains are shown on a countywide FIRM?
All the communities in the county, even those currently not in the NFIP.

14. Floodways are shown along the toe of alevee on the Firm.

landside

15. Areas behind recognized levees are designated as

Shaded Zone X
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Unit Learning Exercise

1. The base flood elevation is the elevation of the - year flood or the % annual
chance flood.
100, 1

2. The Specia Flood Hazard Area or SFHA is how the floodplainis

shown on FEMA maps.
base flood

3. The SFHA isshown on aFIRM asaZonethat beginswiththeletter _ or
AorV

4. What are the components of a Flood Insurance Study?
— Flood Insurance Study report

— Flood Insurance Rate Map

— Flood Boundary and Floodway Map for studies conducted prior to 1986. In
studies conducted since 1986, the floodway data are shown on the FIRM and
there is no separate Flood Boundary and Floodway Map.

5. List threethingsthat a FIRM is used to determine.
— Whether a property isin the floodplain

— Theflood insurance zone that applies to a property
— The approximate BFE at a site

6. isthe study of awatershed’s behavior during and after a storm.

hydrology
7. Surveyors reference elevation to a common

datum

8. Most permanent FIS elevation reference marks are referenced to what datum?
National Geodetic Vertical Datum or NGVD

9. A hydraulic study uses the hydrology, cross-section information, and stream
characteristics to determine the flood

elevations (also velocities and floodplain widths)
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10. Cross sections are shown on which map?
Floodway Map

New format FIRM

11. Flood profiles are used to determine what?
Flood elevations along a river or a stream between cross sections

12. In riverine situations, the floodplain is divided into two separate parts for floodplain
management purposes. These parts are the and the

floodway, flood fringe

13. Based on the minimum NFIP standard, if the flood fringe were completely filled, how
high could the base flood elevation go up?
one foot

16. What FIRM zone has wave heights greater than three feet?
V Zone

17. Instead of using a base flood el evation, some shallow flooding areas are defined using
a base flood
depth

18. An approximate study shows the base but does not show the
base flood .

Floodplain, elevation

19. How many digits are there in the NFIP community identification number?
They always have six digits. Thisisimportant to avoid confusion with the five-digit
countywide FIRM Number. The community identification number does not include the
panel number and other numbers that appear near it on the FIRM title block.

20. What isan AH Zone?
Shallow flooding base floodplain with base flood elevations.

21. What was the problem with the way the floodway was shown on the old format Flood
Boundary and Floodway Maps?

The white area looked like it was a C Zone outside the floodplain. Also, people who
had only a FIRM did not know of the floodway hazard.
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22. The new format FIRMs include:

a. floodways and floodplain management information
b. simplified flood insurance zones

23. Do Q3 Flood Data show base flood elevations if they are available?
No. They are designed primarily to determineif a property isin or out of the SFHA.
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UNIT 4.
USING NFIP STUDIES AND MAPS

In this unit

This unit covers how to use the materials introduced in Unit 3:
How to find and use the data provided in a Flood Insurance Study
How to find asite on aflood map
How to obtain flood elevations from a profile

How to keep the maps and data up-to-date over the years

Materials needed for this unit
Videotape segment: How to Use NFIP Data

Video cassette player

Flood Insurance Study, Flood County, USA, and Incorporated Areas

Flood Insurance Rate Map, Flood County, USA, and Incorporated

Areas

Engineer’s scale

Program, questions 81 — 95.

Using NFIP Studies and Maps

Additional information can be found in Answers to
Questions About the National Flood Insurance
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A. USING FIS REPORTS

The majority of Flood Insurance Study (FIS) reports use the same outline and
numbering system. In this section, we will highlight the report’s contents; explore the
report’s data, tables, and profiles; and describe how they are related to the Flood
Insurance Rate Map (FIRM) and Floodway Map.

The most important reason for using a FIS report, in conjunction with a Floodway
Map and/or a FIRM, is to determine whether or not a site is located in a Special Flood
Hazard Area (SFHA), a VvV Zone, and/or a floodway, and to determine the Base Flood
Elevation (BFE).

Important: Because the elevation determinations for riverine or coastal floodplains are
typically used to establish flood elevations for construction in SFHAs and other purposes,
accuracy is critica. You may want to have another person double check your
determinations before using them in the permit application process.

FIS REPORT CONTENTS

The Flood County FIS report cover has an outline map. Note that the location of
Flood County is pinpointed on the outline map.
The date of the FIS and the community FLOOD .54
identification numbers are also indicated on the | INSURANCES .

STUDY
cover page. 0

Section 1.0 of al FIS reports states the purpose
of the FIS, authority of and acknowledgments by
its authors, and coordination steps taken during the e =
preparation of the study. P IR

&ND INCORPODRATED AREAS
Section 2.0 provides background information S —
on the community, its flood problems, which areas T

were studied, and what flood protection measures

are in effect. R

Section 3.0 discusses the engineering methods @; R ——
used. Section 3.1 covers the hydrologic analysis —
how much water will flow through the floodplain during peak floods. Section 3.2
describes the hydraulic analysis — how high the water will get. Development of this
information was described in Unit 3.

Section 4.0 discusses how the flood map was prepared from flood data for floodplain
management applications. Section 4.1 covers mapping the floodplain boundaries —
where the water will go. If the study included a floodway determination, Section 4.2
describes the floodway study and mapping. Section 4.0 also includes the Floodway Data
Table. How to interpret and use these and other data is covered later in this unit.
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Section 5.0 covers data related to flood insurance, some of which you will not need to
use. This section can be a useful reference, as it describes the flood insurance zones
identified on the map.

Completing the FIS report are the following four sections: Section 6.0, Flood
Insurance Rate Map; Section 7.0, Other Studies; Section 8.0, Location of Data; and,
Section 8.0, Bibliography and References.

Most riverine FIS reports include flood profiles as an exhibit at the end of the
document. Coastal analyses include a map of transect locations and tables containing data
relating the transects to the stillwater and base flood elevations. The Flood County FIS
report has both.

USING FLOOD DATA AND TABLES
Flood discharges

Turn to Table 3, Summary of Discharges, in Section 3.1 on page 9 of the Flood
County FIS report. An excerpt from that table is shown below (Figure 4-1).

TABLE 3 - SUMMARY OF DISCHARGES

FLOODING SOURCE DRAINAGE AREA PEAK DISCHARGES (cfs)

AND LOCATION (sg. miles) 10-YEAR 50-YEAR 100-YEAR 500-YEAR
COBB BROOK

At the confluence with

the Rocky River 4.2 560 910 1,080 1,550

Figure 4-1: Flood County, FIS Report Table 3 - Summary of Discharges

Figure 4-1 (Table 3 — Summary of Discharges) summarizes the peak amount of water
discharge for various flood frequencies at |ocations within the study area. The hydrologic
study procedures for arriving at these amounts were discussed in Unit 3, Section B. The
sizes of the drainage areas (watersheds) contributing to the water runoff producing the
floods are also shown in the table.

The 100-year flood discharge for Cobb Brook at its confluence with the Rocky River
is 1,080 cubic feet per second (cfs). This means that during the peak of the base or 100-
year flood 1,080 cubic feet of water will pass this point each second.

Those administering the local ordinance may never have a need for these data. They

are, however, important in making subsequent calculations of flood elevations as part of
the hydraulic engineering study.
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Floodway Data Table

The Floodway Data Table in Section 4.2 of the FIS report presents data from the
hydraulic analysis (Table 6, page 17 in the report). Part of this table is reproduced below
(Figure 4-2).

BASE FLOOD
FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION
(FEET NGVD)
WIDTH SECERY VET%%TTY WITHOUT WITH
1 AREA
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLOODWAY INCREASE
FEET, SECOND)
Rocky River
Y A 4,395 115 1,233 6.1 9.9 9.9 10.0 0.1
B 5,537 13 142 9.2 104 10.4 10.5 0.1
[o] 9,610 100 323 84 10.9 10.9 11.1 0.2
D 10,995 85 1 7.2 11.2 11.2 11.3 0.1
E 12,695 245 1,887 5.1 11.3 11.3 11.4 0.1
F 13,845 270 2,403 4.5 11.5 11.5 11.5 0.0
G 14,513 230 2,553 37 11.6 11.6 11.6 0.0
H 16,625 180 2,000 42 1.7 11.7 1.7 0.0

Feet above county boundary

Figure 4-2: Flood County, USA, FIS Report Table 6 - Floodway Data

All numbers in the table are calculated at each floodplain cross section. The first two
columns under “Flooding Source” identify the stream name and the cross sections used in
the FIS, and the distance of the given cross section from some reference point, usually the
mouth of the flooding source, a corporate limit, or a county boundary. The footnotes at
the bottom of the Floodway Data Table identify this reference point.

The locations of these cross sections are shown on the accompanying FIRM and
Flood Profile (unless otherwise indicated on the Floodway Data Table). Cross-section A
of the Rocky River is approximately 500 feet below (or downstream of) Glebe Way. You
can find cross-section A on FIRM panel 38. It isthe line that crosses the Rocky River and
has the letter “A” in a hexagon at each end.

Remember that a floodway’s width usually is not symmetrical; it varies with the
topography at each cross section. The next three columns (“Floodway”) provide data at
each cross section. At cross-section A, on the Rocky River, the floodway is 115 feet
wide. This means that from the floodway boundary on one side of the stream of this cross
section to the floodway boundary on the other side of the stream is 115 feet. This is
useful for double-checking the width of the floodway portrayed on the FIRM.

Figure 4-3 is arepresentation of the description of cross-section A given in Table 6.
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Fioodway
- 16 - =
10,0 NGVD

Channe

Figure 4-3: Representation of cross-section A of the Rocky River

The area of the floodway here is 1,233 square feet. This is the cross sectional area of
the floodway below the elevation of the base flood at this location (the shaded area of
Figure 4-3). It is used to determine water velocity. The average or mean velocity of the
base flood in the floodway is 6.1 feet per second.

Of thelast four columns under “Base Flood Water Surface Elevation,” you should be
concerned only with the first one, “Regulatory,” which provides the regulatory flood
elevation. Thisis equivaent to the 100-year flood elevation or BFE. The other columns
depict the increase in water-surface elevation if the floodplain is encroached upon so that
the water-surface elevation is increased no more than 1 foot. This amount of
encroachment is used to define the floodway width. Notice that at no cross section is the
increase more than 1.0 foot, in accordance with NFIP standards.

COASTAL AND LAKE ELEVATIONS

Coastal flood elevations. Table 4, Transect Descriptions, on page 12 in the FIS
report for Flood County, shows the stillwater elevations and the maximum wave crest
elevations of 100-year flood events aong the coast.

Coastal regulatory flood elevations include the increase due to wave height.
Therefore, use the BFE from the FIRM, not the stillwater elevations in the table.

The base flood elevations on the FIRM are rounded to the nearest foot, which means
that if a base flood elevation was actually 8.3 feet, it would show as 8 feet on the FIRM.
To correct for this, the recommended rule of thumb is to add 0.4 foot to the rounded BFE
on the FIRM. This makes sure that the regulatory elevation you use will be high enough.

For the coast, use the base flood elevation from the FIRM (plus 0.4 foot), not the
table.

Lake flood elevations. On inland lakes and reservoirs, the FIS generally does not
include the effects of waves. For these areas, information on base flood elevations is
contained in Section 3.0 of the FIS report, and data is presented in atable titled Summary
of Sillwater Elevations. Note that in this table the BFE is shown to the nearest one-tenth
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of afoot, but the BFE shown in parentheses on the FIRM is rounded to the nearest whole
number (Figure 3-13).

For lakes and reservoairs, use the base flood € evation from the table, not the FIRM.

RELATING REPORT DATA TO MAPS AND PROFILES

Unit 3 described the data that are developed and used in preparing an FIS for a
community. Each set of data is used for calculations needed to produce additional data
for the FIS.

The data contained in the FIS report are consistent with those found on the
accompanying profiles and FIRM. For example, the base flood water-surface elevations
at each identified cross section can be found in the Floodway Data Table, read from the
flood profiles, and interpolated from the FIRM. Within the limits of map accuracy, you
should obtain the same answer regardless of which source you use.

In the same way, the distances between cross sections, or their distance from some
reference, can be found using any or all of the above data sources. Again, the answers
should be about the same.

The elevations of the computed profiles contained in the FIS report are used with
ground elevation data to determine the limits of the various zones shown on the FIRM.
Again, flood elevations can be determined at any location aong the studied stream using
either the flood profiles or the FIRM. All the data fit one another. If obvious mistakes are
found, please advise the FEMA Regional Office.

Note: Due to the limited detail and large scale of the base maps used for most
FIRMs, much interpolation between contour lines is done in mapping the floodplain
boundaries. This is why you may find discrepancies when actual ground elevations are
surveyed: the maps are just the best available graphic representations of the BFESs.

Here' s the order of precedence for identifying the BFE at a particular location:

The most accurate BFEs are found in the Floodway Data Table (for a riverine
floodplain) and the Summary of Stillwater Elevations table (for a lake). These BFEs
are listed to 0.1 foot. However, the Floodway Data Table is only good for sites on or
next to a cross section.

The next most accurate source of elevation data is the profile. This plot of the cross-
section datais difficult to read accurately.

The least accurate source of elevation data for a riverine floodplain is the FIRM.
BFEs are rounded to the nearest whole foot. However, the FIRM is the only source of
base flood elevations for coastal floodplains and AO and AH Zones.
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BFEs take precedence if there is a dispute between the BFE and the boundaries of the
SFHA shown on the maps. As aloca permit administrator, you can make your decisions
based on the most accurate source of data.

It must be noted that banks (and others who must read the FIRM to determine if flood insurance
is required) must go by the map. They cannot make on-site interpretations based on data other
than the FIRM. However, they may recommend that the property owner submit a request for a
Letter of Map Revision based on Fill (LOMR-F) or a Letter of Map Amendment (LOMA) so the
map can be officially changed to reflect the more accurate data (see Unit 4, Section D).

Again, only FEMA can amend or correct the maps. Discrepancies should be brought
to FEMA'’s attention through a request for a map change, such as a Letter of Map
Amendment (LOMA) (see Section D in this unit).

Reading and using flood profiles, the last set of data contained in a Flood Insurance
Study report, will be covered in Section C of this unit.
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LEARNING CHECK #1

Using what you have learned so far, use the FISreport and FIRM for Flood County,
USA to answer the following questions.

1. What is the base flood discharge on the Rocky River just upstream of Wellington
Road?

2. What is the 10-year peak discharge for Cobb Brook?

3. How many cross sections were surveyed for Cobb Brook?

4. What is the width of the floodway for the Rocky River at cross-section G?

5. What is the flood elevation at cross-section G of the Rocky River that you would
use for regulating new construction?

6. What is the best source of base flood elevation data for regulatory purposes for a
coastal floodplain?

7. In which FIRM Zone is Site F located?

8. What is the regulatory base flood elevation at Site F?
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B. USING THE FLOOD MAPS

VIDEO: HOwW TO USE NFIP DATA

Before proceeding, view the third video segment, How to Use
NFIP Data. About 18 minutes long, this segment introduces
material contained in subsequent sections of this unit.

The segment is part of a series produced by the Commonwealth
of Pennsylvania. There are some references to Pennsylvania agencies and governmental
units, but they should not detract from the information’ s usefulness elsewhere.

When done, do not rewind the tape unless you want to review the material.
The video segment provides instructions for:

Locating asite

Determining mileage or stationing
| dentifying the BFE on the map

L ocating the floodway boundary

This information will allow you to use the flood profiles printed in the FIS report to
make a determination of the BFE to within one-tenth of afoot. (Remember that the flood
profiles printed in the FIS report provide the BFE of a site to the tenth of a foot, while the
maps provide the BFE rounded to a whole foot.)

We will use examples from the Flood County flood maps to illustrate these steps used
to read maps and profiles.

LOCATING A SITE

How easily you can locate a site on an NFIP map will depend on your familiarity with
properties in the community and with the scale of the flood maps.

For our exercise purposes here, the general location of the sites are shown on the
Flood County Map Index. The site is adjacent to the Rocky River, just downstream of the
corporate limits of Floodville. (Remember to check your north arrow. The top of the map
is not always north.)

To locate a site, follow these steps:

The steps for a site in Flood County are shown in italics. The general location of the sites
are shown on the Flood County Map Index. Ste A is close to Floodville Lake.
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If your community has more than one map panel, use the map index to determine
which panel to use. Use map landmarks —highways, streets, or streams —to find the
site on the index.

The Map Index for Flood County shows the site adjacent to Floodville
Lake on panel 38.

Find the area containing Floodville Lake on the map panel. Be sure the map pand is
the most recent one — compare its suffix letter with the suffix letter for that panel on
the current Map Index. Remember, in many communities, panels will have different
effective dates due to revisions that do not affect the whole community.

Floodville Lake is shown at the top right side of panel 38.

If there is an asterisk on the panel number, either no flood hazard has been identified
in that area or it is entirely one flood zone and the panel was not printed.

See panel 30 on the Map Index for Flood County as an example.

Locate the site as accurately as possible. Use a detailed street or road map as well as
the tax appraiser’s plat map to identify the property boundaries, if necessary. Y ou will
probably have to obtain the distance on the ground between the site and one or more
identifiable points, such as the centerline of a road or street, a bridge, or some other
feature on the map. Locate these points on the flood map.

Ste A is bounded to the north by Good Place, to the south by Kalef Lane,
beginning 200 feet west of Barclay Lane and extending west for 200 feet.

Convert the distances to the map scale and plot the site on the map. (The video
explains this process in more detail. If necessary, go back and review this segment
again.)
Flood County FIRM panel 38 has a scale of 1 inch = 500 feet. This means
you should use the “ 50" scale on the engineer’s scale provided with this
course. Example: If you read a length of 5 on the scale, this would be
equivalent to 500 feet on the map.

DETERMINING STATIONING

In order to identify the BFE at a development site, the stream stationing for the site
must be determined. The stationing of a site will allow us to read the flood profiles. In
some cases stationing may be referred to as mileage.

Locate Site B on the Flood County FIRM that shows cross sections. Identify which
|abeled cross sections are nearest to your site, both upstream and downstream.

Ste B is near Glebe Way adjacent to the Rocky River. It is located
approximately 100" south of the southern portion of Glebe Way and
approximately 350" west of the intersection of Foley Drive and Chris
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Drive. Follow the steps in the previous discussion to locate this site on the
Flood County FIRM.

Check the map scale used for the panel. The scale isin the map legend or key.
For Flood County panel 38 the map scaleis 1 inch = 500 feet.

o, Use an engineer’s scale to measure the distance along the
e i stream from the site to the nearest cross section, following all

bends and curves of the stream. It would be worthwhile to
T= - measure the distances to both cross sections to check accuracy.

Ste B is approximately 650' downstream of cross-section B and
approximately 300" upstream (north) of cross-section A, East of the Rocky
River.

If the stationing is based on mileage, convert these distances to miles by dividing by
5,280. In the case of Flood County, the stationing is based on feet.

When converting to miles, we lose a little accuracy. Rounding the
numbers, our site is 0.12 mile downstream of cross-section B and 0.06
mile upstream of cross-section A.

Keep these numbers in mind; they will be used shortly. This approach will also work
by measuring from another point that shows up on the profile, such as a bridge or
confluence with another stream.

BASE FLOOD ELEVATIONS FROM MAPS

BFEs are shown on the FIRMs as whole numbers. For AE Zones, or coastal and lake
floodplains, use the BFE printed in parentheses below the flood zone designation. No
interpolation is necessary. The same holds true for AH Zones with whole number base
flood elevations.

The base flood elevation for properties in the vicinity of the Rocky River at the
confluence of Cobb Brook is 10 feet (NGVD or above mean sea level).

For other numbered AE Zones, read the BFE from the nearest wavy “base flood
elevation line.” Refer to the map legend or key if you are unsure of the line markings.

For the Ste B example, the base flood elevations on the FIRM, are marked
“10,” above and below the site. If the site fell between the base flood
elevations of 10 and 11, such as the area north of Ste B between Glebe Way
and Martling Way along the Rocky River, we could interpolate to find a
correct base flood elevation based on the distance of the site from the base
flood elevation lines. We could also locate the site on the profile based on how
far upstream or downstream it is from cross-section A or B. Lastly, we could
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chose the higher base flood elevation, (e.g., 11) to best ensure protection from
flooding.

Zone A areas indicate approximate floodplain boundaries. No detailed study has been
performed to determine base flood elevations in these areas.

There are no base flood elevations in AO Zones with base flood depths. Instead, the
equivalent flood protection level is the number of feet shown in parentheses after the
“Zone AQ.” Thisis not an elevation above sea levd, it is the depth of flooding measured
above ground level. The zones are also described in the Flood County FIS report Section
5.0, page 18, Insurance Applications.

West of the intersection between Barclay Lane and Argyle Way on FIRM panel 38
isa small Zone AO (Depth 2 feet). The base flood elevation for a site in this zone
would be two feet above the grade of any adjacent building.

LOCATING THE FLOODWAY BOUNDARY

If the siteis at a surveyed cross section, floodway width data from the Floodway Data
Table may be used as a more accurate measure than field and map measurements.
Remember that the width listed in the table is the distance from the floodway boundary
on one side of the stream to the floodway boundary on the other side of the stream.

If the floodway width measured on the map at that site is at a cross section, the map
should be used because it is the floodway officialy adopted by the community. If thereis
a significant difference between the map width at the site and the closest cross section
width in the Floodway Data Table, contact the FEMA Regional Office for an
interpretation.

Most sites won't fall conveniently on a cross section, so here are the steps using the
map as shown in the video:
Locate Site C on the map and select the correct engineer’ s scale for the map scale.

Ste C is located between Floodville Lake and Barclay Lane on Flood County FIRM
panel 38. It is approximately 1,130 feet upstream of Argyle Way, and approximately 230
feet east of the intersection of Good Place and Barclay Lane.

The floodway boundary is approximately 105 feet from the intersection of Barclay Lane
and Good Place.

gy Using the engineer’s scale, measure the distance from the
T i floodway boundary to a nearby feature on the ground. For

streets, use the center of the street, both on the map and on the
ground.
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If any portion of the building site, proposed grading, fill, bridge, or other obstruction
is determined to be within the floodway, the floodway provisions of your ordinance

also apply.
Site C fallsinside of the floodway.
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10.

11.

LEARNING CHECK #2
How many feet does one inch on Flood County FIRM panel 38 represent?
How many feet does one inch on Flood County FIRM panel 25 represent?

Using Flood County FIRM panel 40 and the engineer’s scale, what is the width of
the floodway at cross-section F on the Rocky River?

Using the Floodway Data Table, what is the floodway width at cross-section F on
the Rocky River?

Using FIRM panel 40 and the engineer’s scale, what is the distance between
cross-sections F and G on the Rocky River?

What is the distance between cross-sections F and G on the Rocky River
according to the Floodway Data Table?

Site C is within the Town of Floodville. How high is the base flood elevation at
Site C?

What is the regulatory base flood elevation at cross-section D on the Rocky
River?

RM 40-2 islocated on panel 40 near the intersection of South Road and Dairy
Road. How far is RM 40-2 from the closest SFHA?

Site E ison panel 25 at the western limit of Cedar Hill Road just north of Dean
Lake. What isthe base flood elevation at Site E?

A 50" x 50" building is located 200 feet south of RM 40-2 on panel 40. Isit in the
floodway?
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C. USING PROFILES

As discussed in Unit 3, Section B, a flood profile is a graph of computed flood
elevations at the floodplain cross sections. It can be used to determine elevations of
floods of various frequencies at any location along the studied stream.

PROFILE FEATURES

Four flood levels are typically shown on the flood profile fold-out sheets at the back
of the FIS report: the 10-, 50-, 100-, and 500-year (10%, 2%, 1%, and 0.2%) floods. Only
the 100- and 500-year floods are used for compliance with NFIP standards; the others are
useful for other floodplain management applications, such as septic system design and
location, bridge and culvert design, urban stormwater management, and selecting sites for
critical facilities.

In addition to the flood elevation lines, FIS profile sheets contain:

aplot of the stream bed elevation,

the locations of the cross sections used in the FIS and shown on the FIRM (a letter
within a hexagon),

the locations of roads, and
culverts and bridges (usually depicted asalarge “1”).

The data are plotted on a grid to facilitate their interpretation. With few exceptions,
the large grid squares are one inch on each side and are divided into 10 squares in both
directions. This grid pattern makes taking measurements much easier.

Refer to the profile for Cobb Brook at the back of the Flood County FIS report. The
bottom, or x-axis, shows the distance along the river in feet upstream of the confluence
with the Rocky River. For this profile, each large square is 200 feet and each little square
is 20 feet.

The left side, or y-axis, shows the elevation in feet NGVD. Each large square
represents 10 feet and each small square is 1.0 foot. Be aware that profiles in other FIS
reports may have different scales.

Figure 4-5 shows a sample of the data that are plotted on the profile shown for Cobb

Brook in Flood County. Before you look at it, measure the distance (in feet) and base
flood elevations from the profile for cross-sections A, B, and C.
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Cross section Feet above 100-Y ear
confluence with Flood elevation
Rocky River
A 1,080 10.14
B 1,880 23.8
C 2,600 311

Figure 4-5: Plotted Data, Flood Profile 01P, Cobb Brook

DETERMINING BASE FLOOD ELEVATIONS

Profiles

Here are the steps shown in the video to determine the BFE for a site using the flood
profilesin the FIS report:

Using the FIRM, locate features near the site that appear on the profile, such as a
bridge or cross section.

We'Il work with the Rocky River profile at Ste D, just south of the
footbridge. The footbridge is located on Flood Profile 04P, at a point
approximately 21,700 feet above the county boundary.

Follow the stationing procedures described in the previous section to determine the
site’s distance from a cross section or other feature that appears on the profile.

Ste D is north of the Rocky River, approximately 850 feet upstream of
cross-section J and approximately 3,600 feet downstream of cross-section
K. The footbridge also appears on the profile.

Find the feature(s) on the flood profile for that stream.

The footbridge is located between cross-sections J and K. These cross
sections are shown on Flood Profiles 04P and 05P at stream distances of
20,850 and 25,360.

Check the scale used for the profile, and, using the engineer’s scale, measure the
distance from the feature(s) to the site.

o You can use the “50” scale on the engineer’s scale, or you can
i S B e e B T . . - . v
E T\mum\‘mhm\'\ uthu (I i .m \‘Ju i Tm ‘uu"uu HJB‘ i Count wuar% At thl S g:al e1 ea'Ch | Ittl e wua‘re IS 50 f%t’ m S te D

is approximately 17 little squares upstream (right) of cross-
section J.

o T e

Find the site’s location on the appropriate flood profile line and read the elevation on
the y-axis. You can count squares or use the engineer’s scale. Don't forget, the scale
on the y-axis is different from the x-axis scale.
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For the Rocky River profile, you may find it easiest to use the “ 50" scale
on the y-axis because it is five feet to the inch.

Find where the site intersects the profile. Draw a straight line to the left or right edge
of the graph.

The second line down is the base (100-year) flood profile. Read the flood
elevation off either the left or right edge of the page. At Ste D, the base
flood elevation is 13.8 feet. Check the 10-, 50-, and 500- year elevations
and seeif you get: 11.3, 12.7 and 15.3, respectively.

Note how this produces a more accurate number than interpolating
between the two wavy lines on the FIRM. Instead of guessing the elevation
of the site between the BFE lines, we can tell that it is 13.8.

A surveyor can establish the flood elevation at the site so the owner or builder will
know how high the base flood elevation is predicted to be.

A surveyor can either shoot 13.8 feet at the site or shoot any elevation and
tell the owner how high the base flood isin relation to the mark.

Be sure to check each profile's scale before you use it. On Flood Profile 02P in the
FIS report for Flood County, the x-axis scale is 1 inch = 500 feet and the y-axis scaleis 1
inch = 5 feet. Flood Profile O1P covers steeper terrain and the y-axis is at a scale of (1
inch = 10) feet (each little square represents one foot).

Other types of floodplains

In coastal floodplains (AH Zones) and areas of sheet flow (AO Zones), the base flood
elevation is listed in parentheses below the zone designation on the FIRM. Use that
elevation because there is no profile for these zones. Except for lake floodplains with
stillwater elevation tables to 0.1 foot, the FIRM is the most accurate source for base flood
elevations.

Relating flood elevations to the ground

If the site is clearly outside the boundary of the base floodplain, as with Site A, no
floodplain regulations apply unless the site adjoins the SFHA and surveyed ground
elevations are below the base flood elevation.

If it cannot be determined whether the site is in or out of the floodplain, additional
information and/or investigation will be needed. In this instance, ground elevation and
lowest floor elevations of any structures will be needed for the site, so one who wishes to
apply for a Letter of Map Amendment (LOMA) of Letter of Map Revision based on Fill
(LOMR-F) may need to hire a surveyor.
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A field visit by the local administrator or designee and measurements on the ground
may also be required. The actual site elevations are compared to the base flood elevation,
read from the FIS flood profiles, for that location.

If the site elevations are above the base flood elevation, the site is outside the
floodplain and the applicant should be advised about the map amendment/revision
process. If they are lower, it is within the floodplain and subject to the provisions of the
ordinance.

It must be noted that banks (and others who must read the FIRM to determine if flood insurance
is required) must go by the map. They cannot make on-site interpretations based on data other
than the FIRM. However, they may recommend that the property owner submit a request for a
LOMR-F or LOMA so the map can be officially changed to reflect the more accurate data (see
Unit 4, Section D).

RELATING PROFILES TO MAPS

Base flood elevations shown on the FIRM are directly related to elevation data shown
on the flood profiles. Within the limits of map accuracy, you should obtain the same
elevation whether you use the map or profile.

However, the flood profiles should always be used to determine flood elevations
along rivers and streams.

If you find obvious mistakes or discrepancies between the tables, profiles, and FIRM,
contact the FEMA Regiona Office.

From reading the profile in Section C of this Unit, Determining Base Flood
Elevations, we determined the base flood elevation to be 13.8 feet. From reading the
FIRM, we can only establish that the base flood elevation for Site D should be between
13 and 14 feet.

These computations show that the FIRM and the FIS report profile are consistent and
provide a double check to make you comfortable with your determination.
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LEARNING CHECK #3
What is the base flood elevation for the Rocky River at cross-section C:
a Using the flood profilesin the FIS report?
b. Using the Floodway Data Table?
C. If these numbers are different, which BFE should you use?

An*“1” symbol is plotted 1,910 feet upstream of the confluence with the Rocky
River on Flood Profile 01P. What does this symbol represent?

Is the footbridge upstream or downstream from the limit of detailed study?

Using Flood Profile 03P, determine the BFE on the Rocky River for asitethat is
520 feet downstream of Fox Croft Drive.

How far isthe Fox Croft Drive bridge from cross-section D on the Rocky River?

A developer proposes to place a structure 625 feet (0.12) miles upstream from the
Martling Way Bridge adjacent to the Rocky River (FIRM panel 38). Using the
flood profiles, tell the developer how high the structure would have to be elevated
to be above the base flood elevation as well as the 500-year flood elevation.

A particular siteis 750 feet upstream of Argyle Way adjacent to the Rocky River
(FIRM panel 38). What is the base flood elevation here?
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D. MAINTAINING AND REVISING NFIP MAPS

NFIP maps are vital to effective enforcement of your floodplain management
responsibilities. They are also key to accurate flood insurance rating and fair
determinations of the flood insurance purchase requirement.

As the primary repository for NFIP maps, it isimportant that the community maintain
adequate copies and keep them updated. You should have at least one master map that
includes al the changes, annexations, map revisions, etc.

It is also important that you keep copies of old, revised maps. They provide a
historical record of what was known and the basis of what was required in the past. For
example, a property may not have been shown in the SFHA on an old FIRM, so there
were no building requirements. If that property is later flooded, you will need to show the
old map as the basis for the community’ s action.

Similarly, people who purchased flood insurance based on the FIRM zone in effect at
the time are entitled to keep that FIRM zone as the basis for their rates. Y ou will be doing
your citizens a valuable service if you have a copy of an old FIRM.

ORDERING MAPS

Additional copies of your community’s FIS report, FIRM, and Floodway Map can be
ordered by calling 1-800-358-9616. The toll-free map distribution center number is
staffed Monday through Friday from 8 am. to 8 p.m. Eastern Standard Time.

Requests may be faxed to 1-800-358-9620, or mailed to:

Map Service Center
P.O. Box 1038
Jessup, MD 20794-1038

Maps are provided at no charge to local government officials. The FIS report and
Floodway Maps must be specifically requested, or only the FIRMs will be sent.

Be prepared to give your Community Identification Number.
CHANGING NFIP MAPS

No map is perfect and no flood situation is static. From time to time, FEMA,
communities, or individuals may find it necessary for a FIRM or Floodway Map to be

updated, corrected, or changed.

Common reasons why a map may need to be changed include:
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To correct non-flood-related featur es, such as a change in the community’s corporate
limits. The local government should send the correct information to its FEMA
Regional Office. However, the community does not need a new map if it has
annexed an area that is shown on an adjacent community's FIRM. It can regulate
floodplain development using that FIRM and flood data.

Sinceit is expensive to reprint and redistribute flood maps, corporate boundary changes
are usually made only when maps are revised for new or better flood data. One
way to minimize the need for such changesis for a municipality to adopt the
adjacent community’s FIRM. Thiswould clarify the regulatory flood data for
newly annexed properties and areas in the community’s extraterritorial
jurisdiction.

Toinclude better ground elevation data. As noted earlier, maps do not always
represent site-specific ground elevations. If there is better information on natural
ground elevations, the applicant may apply to have the map reflect the better
topographic information.

Toreflect changesin ground elevationsin the floodplain. If there has been a
substantial change in ground elevation — for example, fill has been placed in the
floodplain to raise building sites above the base flood elevation — the applicant
may request a map change to reflect the new ground information.

Toreviseflood data. A request may be made to revise the existing study, based on a
new flood study. The applicant must demonstrate that the original study wasin
error or that the new study is based on more accurate or better technical data.

To submit new flood data. When aflood study is prepared for a development in an
unnumbered A Zone, the data can be submitted to FEMA for later incorporation
into the FIS or revised FIRM.

Toreflect aflood control project. If anew levee, reservoir, or channel modification
affects the flow of the base flood, the community must request that the map be
revised to reflect the new conditions or new (lower) base flood elevations. The
map cannot be changed until the project is constructed and/or operating.

It is important to note that many small projects, such as channel clearing or retention
basins in new subdivisions, do not have a measurable effect on the base flood and,
therefore, do not warrant a map change. The request for a change needs to be carefully
prepared by an engineer who knows FEMA'’s flood study guidelines.

It must be remembered that a community participating in the NFIP is obligated by its
agreement with FEMA to submit new or revised map information when it becomes
available. Section 65.3 of the NFIP regulations states:
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A community's base flood elevations may increase or decrease resulting from physical
changes affecting flooding conditions. As soon as practicable, but not later than six
months after the date such information becomes available, a community shall notify
[FEMA] of the changes by submitting technical or scientific data...

Ancther point to keep in mind is that lenders, insurance agents, and communities
must use the published flood maps. Lenders are affected by changes in a FIRM as they
enforce the mandatory flood insurance purchase requirements. Communities are affected
by changes in a FIRM and a Floodway Map as they enforce floodplain management
regulations.

Consequently, uniform procedures have been established for requesting and
administering map changes.

TYPES OF CHANGES

FEMA has four approaches to changing NFIP maps. restudies, limited map
maintenance projects, amendments, and revisions. Requests for a restudy, amendment, or
revison must be approved or made by the community, since they affect the local
floodplain management program.

A restudy is a new Flood Insurance Study for some or al of the community. For
example, FEMA may decide to conduct a restudy where development in a small
watershed has substantially changed stormwater runoff conditions over the 15 or 20 years
since the origina FIS was completed. Or a restudy may be needed where growth is
occurring along streams without base flood elevations.

A limited map maintenance project (LMMP) is a small-scale restudy that is limited in
size and cost. It is frequently used for studies in unnumbered A Zones.

A map revision is used for other cases, including:

scientifically based challenges to the flood elevations

to incorporate new data that become effective after the construction of aflood control
project

to reflect fill placed in the floodplain after the flood study currently in effect was
completed

to change the floodplain or floodway boundaries
to include new flood data

An amendment is used to remove an area that was inadvertently included in the
SFHA.. Often the ground is higher than depicted on the base map used for the FIRM. This
typically happens because of the problem of accurately locating the floodplain boundary
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on a topographic map. For example, more detailed ground elevation data can be used to
amend a FIRM to show a property that is higher than the BFE to be outside the SFHA.

FEMA will make map amendments based on the information submitted by the
applicant. Unlike the three other types of changes, an amendment doesn’t challenge the
FIS or FIRM; it simply removes certain areas or buildings from the SFHA because they
are higher than the base flood el evation.

MAPS AND LETTERS

FEMA uses two methods to make flood map changes.

Thefirst isto actually change the map and publish new copies. Here the effective date
of amap is changed. A restudy or limited map maintenance project will generally result
in anew map. Sometimes revisions and amendments result in a reprinted map. However,
republishing the map can be expensive and is done only if the change affects a large area.

The other method is to issue a letter that describes the map change. FEMA does this
when the revision can be adequately described in writing or through use of a small,
annotated map panel, such as when only one lot or building is affected.

There are two types of Letters of Map Change (LOMC): a Letter of Map Revision, or
LOMR, and a L etter of Map Amendment, or LOMA. The terms relate to the map changes
described in the previous section. A “LOMR-F’ refers to a LOMR based on new fill in
the floodplain.

Because such a letter officially amends or revises the effective NFIP map, it is a
public record that the community must maintain. Any LOMC should be noted on the
community’ s master flood maps and filed by panel number in an accessible location.

If provided with alegal description of the land area above the BFE, FEMA can issue
aLOMC for only a portion of the parcel. Or, aLOMC might state that only a specifically
described portion (i.e. the front 70 feet with the exception of any recorded easements), is
removed from the SFHA. However, the LOMC might then also state that portions of the
rest of the property remain within the SFHA, subject to all floodplain management
regulations.

NFIP maps are not changed based on proposed projects. However, an applicant may
request a Conditional Letter of Map Revision (CLOMR) or a Conditional Letter of Map
Revision based on Fill (CLOMR-F) based on proposed plans. A Conditional Letter of
Map Amendment (CLOMA) can be requested for a vacant lot. These conditiona letters
inform the builder and others (such as the bank financing the project) that when the
project is completed, it will qualify for a LOMR, LOMR-F, or LOMA. A LOMR,
LOMR-F, or LOMA will still be required to officialy change the NFIP map.
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A processing fee is charged for LOMRs, CLOMRs, LOMR-Fs, and CLOMR-Fs and
CLOMAS. Thereisno fee for requesting a LOMA.

An example of a LOMA isin Figure 4-6. For this site, the owner supplied the survey
data needed to show that the lowest grade adjacent to his house was higher than the base
flood elevation shown on the FIRM. Because the request affects only one property, a
letter can be issued that describes the property and the type of map change (“This letter
amends the above-referenced NFIP map to remove the structure from the SFHA..”).
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Federal Emergency Management Agency
Washington, D.C. 20472

FEB 23 1999
LETTER OF MAP AMENDMENT Community: Town of Plymouth,
218-70-RS Washington County, North Carolina
Community No.: 370249
IN REPLY REFER TO CASE NO.: 99-04-1816A Map Panel Affected: 0003 C

Map Effective Date: May 2, 1995

We reviewed a request dated January 4, 1999, for a Letter of Map Amendment (LOMA). All required
information for this request was received on February 1, 1999. Using the information submitted and the effective
National Flood Insurance Program (NFIP) map, we determined that a portion of the property described below is
located in the Special Flood Hazard Area (SFHA), an area that would be inundated by the flood having a 1-
percent chance of being equaled or exceeded in any given year (base flood); however, the structure on the

property is not in the SFHA.

Property Description: Lot 103, Liverman Heights, as described and recorded in a General
Warranty Deed, Book 274, Pages 513 and 514, on August 21, 1979,
by the Washington County Register of Deeds

Street Address: 109 Ida Street

Flooding Source: Conaby Creek

This letter amends the above-referenced NFIP map to remove the structure from the SFHA. The structure is now
located in Zone X (unshaded), an area above the 0.2-percent-annual-chance flood level. Flood insurance coverage
for the structure may be available under a low-cost policy (see enclosed document). Because portions of the
property remain in the SFHA, any future construction or substantial improvement on the property remains subject
to Federal, State, and local regulations for floodplain management.

An additional enclosed document provides information about LOMAs. If you have any questions about this letter,
please contact Helen Cohn of our staff in Washington, D.C., either by telephone at (202) 646-3457 or by

facsimile at (202) 646-4596.
Sincerely,
Matthew B. Miller, P.E., Chief
Hazards Study Branch
Mitigation Directorate
Enclosures

cc:  State Coordinator (w/o enclosures)
Region (w/o enclosures)
Community Map Repository

Figure 4-6: First page from a Letter of Map Amendment
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REQUESTING MAP CHANGES

If you want a restudy or a limited map maintenance project, cal your FEMA
Regional Office or State NFIP coordinator and ask about the procedures.

If you want a map changed to reflect a new study that has already been done or to
reflect better ground elevation data, use one of the following FEMA forms.

MT-1: Letter of Map Amendment (LOMA)
Conditional Letter of Map Amendment (CLOMA)
Letter of Map Revision (Based on Fill) (LOMR-F)
Conditional Letter of Map Revision (Based on Fill) (CLOMR-F)

MT-2: Letter of Map Revision (LOMR)
Conditional Letter of Map Revision (CLOMR)
Physical Map Revision

MT-EZ: Letter of Map Amendment (LOMA) for asingle lot
Letter of Map Revision (Based on Fill) (LOMR-F) for asingle lot

The MT-EZ is the shortest and ssimplest of the three forms. A copy is included in
Appendix F. This is the form that would be used to request a LOMA like the one in
Figure 4-6. A land surveyor is needed to certify the elevation data. Appendix F aso
includes a handout that explains the map change policies to property owners.

The building elevation certification requires some information not normally required
on a FEMA Elevation Certificate, specificaly, the lowest elevation on the parcel. This
requirement is in addition to the lowest grade adjacent to the structure (including attached
decks) and the lowest floor elevation (including the garage, crawlspace, or basement).

If the garage, crawlspace, or basement floor is below the base flood elevation and the
building was built on fill that was placed in an identified SFHA, FEMA cannot issue a
LOMA or LOMR.

Except for the MT-EZ, requests for map changes should be completed by a qualified
engineer or surveyor. The most common reason that a map change request is not
completed is that the applicant did not submit adequate technical data to validate the
change.

Note that a bank still has the prerogative to require the purchase of a flood insurance policy on a
building that has been removed from the SFHA. The bank can require flood insurance as a
condition of the loan in order to protect its investment in the property. For example, lenders in
Florida typically still require flood insurance coverage for structures determined to be in shaded
Zone X or Zone B.

Filled, umimproved land can be removed from SFHA on only the basis of the filled
elevation, if no construction of a structure has begun when the request is submitted to
FEMA.

Additional information on map changes can be found in Answers to Questions About
the National Flood Insurance Program, questions 81 — 95.
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LEARNING CHECK #4

1. What office is the primary repository for your FIS, FIRM, or Floodway Map?

2. How do you get more copies of your FIRM?

3. What are the four types of map changes?

4. Mrs. Murphy says she has a survey that shows that her house is higher than the
flood level. What type of map change should she request?

5. For what locations on her property will Mrs. Murphy need elevation data?

6. A builder wants to get a bank loan to develop an area. His plans are to fill some
low spots and get al the building sites out of the floodplain. His banker will not
grant aloan for the project unless she is reassured that the FIRM will be changed
when the project is finished. What type of map change should the builder request?

7. When can filled land be removed from the SFHA?
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UNIT LEARNING EXERCISE

1. Using the Flood Insurance Study for Flood County, USA and Incorporated Areas:
2. What is the community number for the unincorporated areas of Flood County?

3. What is the best map to use to determine if a property isin the SFHA?

4. What is the best map to use to determine if a property isin afloodway?

5. What is the effective date of the Flood County FIRM?

6. Is the Flood County FIRM in the old format or new format?

7. Look at the Flood County FIRM Index. Why is there no FIRM panel for the
northwest corner of the county?

8. If you measured a distance on the ground as 500 feet, how many inches would it
be on the Flood County FIRM panel 25?

9. How many miles of stationing would there be if you measured a distance between
two cross sections as 1,050 feet?

10. Marge' s house is located at Site F on Flood County FIRM panel 40. How far is
her house from the boundary of the nearest coastal barrier?

11.  Examining the Atlantic Coastline, what is the highest wave crest elevation shown
on the FIRM?

12. What FIRM panel isRM 38-1 on?
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13.  What isthe base flood elevation at the location given orally?

14. If asurveyor wanted to locate RM 38-1 on the ground, what would he or she look
for?

15. How high above sealevel isRM 40-17?

16. A siteislocated at the point formed by the intersection of Glebe Way and Foley
Drive between Foley Drive and the Rocky River.

17.  Onwhich FIRM panel isthe site?
18. In which FIRM zoneis the site?
19. What is the base flood €levation at the site?

20.  The property isin which of the following? (Check those that apply.)
___ 100-year floodplain
_____ 100-year floodway
_____ 500-year floodplain
___ Coastal High Hazard Area
__ Dedignated coastal barrier

21. A siteison the banks of Cobb Brook, 100 feet west of Tullamore Lane bridge.

On which FIRM pandl is the site?

In which FIRM zone is the site?

What is the base flood elevation at the site using the FIRM?
What is the base flood elevation at the site using the profile?

cooe

22. A vacant lot near Site D was recently purchased. The new owners ask for your
help in locating the best spot to build a new house. The FIRM shows the entire
property in the SFHA. Y ou are handy with atransit, so you survey the proposed
building site during a visit to the property. Y ou find that the building site is above
the BFE. The owners want you to inform their bank so they won’t have to buy
flood insurance. What do you say?

23.  When the Flood County FIS was completed, the watershed of the Rocky River
was relatively undeveloped. Over the last 15 years, there has been alot of new
construction throughout this small watershed. The Town Engineer says that the
base flood elevations are probably out of date and underestimate the true flood
hazard. What can you do to attempt to get your FIRM updated?
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ANSWERS TO THE LEARNING CHECKS

Learning Check #1

1.

What is the base flood discharge on the Rocky River just upstream of Wellington

Road?

2,610 cubic feet per second (cfs). See Table 3 on page 9 of the Flood County FIS
report. Thisis a tough question if you forgot that the base flood is the same as the
100-year flood.

What is the 10-year peak discharge for Cobb Brook?
560 cfs. See Figure 4-1 or Table 3 on page 9 of the Flood County FISreport.

How many cross sections were surveyed for Cobb Brook?
3; cross-sections A through C

What is the width of the floodway for the Rocky River at cross-section G?
230 feet

What is the flood elevation at cross-section G of the Rocky River that you would
use for regulating new construction?
11.6 feet. Don't forget to use the “ regulatory” base flood water-surface elevation.

What is the best source of base flood elevation data for regulatory purposes for a
coastal floodplain?
The FIRM

In which FIRM Zoneis site F?
VE

What is the regulatory base flood elevation at site F?
13.4 feet, NGVD (13 feet from the FIRM plus 0.4 foot to make sure that the
regulatory elevation will be high enough)
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Learning Check #2

1.

10.

11.

How many feet does one inch on the Flood County FIRM panel 38 represent?
500 feet

How many feet does one inch on the Flood County FIRM panel 25 represent?
2,000 feet

Using the Flood County FIRM panel 40 and the engineer’s scale, what is the
width of the floodway at cross-section F on the Rocky River?
Approximately 250 feet

Using the Floodway Data Table, what is the floodway width at cross-section F on
the Rocky River?
270 feet

Using the FIRM panel 40 and the engineer’ s scale, what is the distance between
cross-sections F and G on the Rocky River?
Approximately 700 feet (0.13 mile) measured along the stream channel.

What is the distance between cross-sections F and G on the Rocky River
according to the Floodway Data Table?
668 feet (0.13 mile)

Site C is within the Town of Floodville. How high is the base flood elevation at
Site C?
11 feet

What is the regulatory base flood elevation at cross-section D on the Rocky
River?
11.2 feet

RM 40-2 islocated on panel 40 near the intersection of South Road and Dairy
Road. How far isRM 40-2 from the closest SFHA?
Approximately 500 feet to Zone AE to the south.

Site E ison panel 25 at the western limit of Cedar Hill Road just north of Dean
Lake. What is the base flood elevation at Site E?
We don’t know. It's an approximate A Zone.

A 50" x 50" building is located 200 feet south of RM 40-2 on panel 40. Isitin the
floodway?

No, it is not because the floodway boundary is approximately 600 feet south of
RM 40-2.
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Learning Check #3

1.

What is the base flood elevation for the Rocky River at cross-section C:
a Using the flood profilesin the FIS report?
11.0 feet

b. Using the Floodway Data Table?
10.9 feet

If these numbers are different, which BFE should you use?
The BFE provided in the Floodway Data Table is more accurate.

An*“1” symbol is plotted 1,910 feet upstream of the confluence with the Rocky
River on Flood Profile 01P. What does this symbol represent?
A footbridge

Is the footbridge upstream or downstream from the limit of detailed study?
Downstream

Using Flood Profile 03P, determine the BFE on the Rocky River for asitethat is
520 feet downstream of Fox Croft Drive.

11.4 feet. On profile 03P, 5,200 feet is one inch from the x-axis. The site is
approximately one inch to the left of the “ I” symbol for the Fox Croft Drive
bridge.

Using Flood Profile 03P, determine how far the Fox Croft Drive bridge is from
cross-section D of the Rocky River.
1,980 feet, or 0.38 mile

A developer proposes to place a structure, 625 feet (0.125 miles) upstream from
the Martling Way bridge adjacent to the Rocky River (FIRM Panel 38). Using
the flood profiles, tell the developer how high the structure would have to be
elevated to be protected from the base flood elevation and the 500-year flood
elevation.

For the base flood, the structure should be elevated above 10.8 feet NGVD. For
the 500-year flood, it should be elevated above 11.8 feet NGVD.

A particular site is 750 feet upstream of Argyle Way adjacent to the Rocky River
(FIRM panel 38). What is the BFE here?
11.2 feet NGVD as seen on Flood Profile 03P.
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Learning Check #4

1.

What office is the primary repository for your FIS, FIRM, and/or Floodway Map?
Depends on the community, but it isalocal community office.

How do you get more copies of your FIRM?
Call or send a mail or fax request to the Map Service Center in Jessup, Maryland.

What are the four types of map changes?
A restudy is a new Flood Insurance Study for some or all of the community.

A limited map maintenance project (LMMP) is a small-scale restudy that is
limited in size and cost.

An amendment is used to remove an area that was inadvertently included in the
SFHA.

A map revision is used for all other cases.

Mrs. Murphy says she has a survey that shows that her house is higher than the
flood level. What type of map change should she request?

A Letter of Map Amendment (LOMA) is the appropriate way to remove a single
lot from the SFHA based on elevation data.

For which locations on her property will Mrs. Murphy need elevation data?
The elevation of the lowest grade adjacent to the building.

A builder wants to get a bank loan to develop an area. His plans are to fill some
low spots and get al the building sites out of the floodplain. His banker will not
grant aloan for the project unless she is reassured that the FIRM will be changed
when the project is finished. What type of map change should the builder request?
A Conditional Letter of Map Revision based on fill (CLOMR-F).

When can filled land be removed from the SFHA?
Only when construction of a structure has not begun at the time the request is
submitted to FEMA.
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Unit Learning Exercise

1. Using the Flood Insurance Study for Flood County, USA and Incorporated Areas:

2. What is the community number for the unincorporated areas of Flood County?
990099

3. What is the best map to use to determine if a property isin the SFHA?
FIRM

4. What is the best map to use to determine if a property isin afloodway?
FIRM

5. What is the effective date of the Flood County FIRM
August 19, 1998

6. Is the Flood County FIRM in the old format or new format?
New format

7. Look at the Flood County FIRM Index. Why is the FIRM not printed for the
northwest corner of the county?
Thereis no SFHA on this panel. The area covered by panel 0030 D isin Zone C.

8. If you measured a distance on the ground as 500 feet, how many inches would it
be on Flood County FIRM panel 25?
The scale of panel 25is1"=2,000'. 500 feet would be 0.25 inches.

9. How many miles of stationing would there be if you measured a distance between
two cross sections as 1,050 feet?

10.  About 0.2 mile. 1,050 feet / 5,280 feet per mile = 0.198 miles, rounded to 0.2.

11. Marge' s house is located at Site F on Flood County FIRM panel 0040. How far is
her house from the boundary of the nearest coastal barrier?
Approximately 2,900 feet.

12.  Examining the Atlantic Coastline, what is the highest wave crest elevation shown
on the FIRM?
14 feet

13. What FIRM panel isRM 38-1 on?
0038 D

14.  What isthe base flood elevation at the location given orally?
The answer depends on location given.
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15.

16.

17.

18.

19.

20.

21.

22.
23.

24,

25.

26.

If asurveyor wanted to locate RM 38-1 on the ground, what would he or she look
for?

A chiseled square in the southwest corner of northwest wing wall of Argyle Way
Bridge over the Rocky River. See the Elevation Reference Marks legend on the left
border of FIRM panel 38.

How high above sealevel isRM 40-17?
16.54 feet NGVD.

A siteislocated at the point formed by the intersection of Glebe Way and Foley
Drive between Foley Drive and the Rocky River.

On which FIRM pandl is the site?

0038 D

In which FIRM zone is the site?
Zone AE

What is the base flood e evation at the site?
10 feet

The property isin which of the following? (Check those that apply.)
___100-year floodplain  yes

___100-year floodway no

____ 500-year floodplain  yes

(If it'sin the 100-year floodplain, it's in the 500-year floodplain too.)
_ Coadtal High Hazard Area no (it's not in the V Zone)

____ Designated coastal barrier no

A siteis on the banks of Cobb Brook, 100 feet west of Tullamore Lane bridge.
On which FIRM pandl is the site?

0038 D

In which FIRM zone is the site?
Unshaded Zone X

What is the base flood elevation at the site using the FIRM?
No BFEsin Zone X.

What is the base flood elevation at the site using the profile?
There are no profilesfor Zone X.
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27.

28.

A vacant lot near Site D was recently purchased. The new owners ask for your
help in locating the best spot to build a new house. The FIRM shows the entire
property in the SFHA. Y ou are handy with atransit, so you survey the proposed
building site during a visit to the property. Y ou find that the building site is above
the BFE. The owners want you to inform their bank so they won’t have to buy
flood insurance. What do you say?

It must be noted that banks (and others who must read the FIRM to determine if
flood insurance is required) must go by the map. They cannot make on-site

inter pretations based on data other than the FIRM. However, they may
recommend that the property owner submit a request for a letter of map revision
or map amendment to FEMA so the map can be officially changed to reflect the
mor e accur ate data.

When the Flood County FIS was completed, the watershed of the Rocky River
was relatively undeveloped. Over the last 15 years, there has been alot of new
construction throughout this small watershed. The Town Engineer says that the
base flood elevations are probably out of date and underestimate the true flood
hazard. What can you do to attempt to get your FIRM updated?

Request a restudy or a limited map maintenance project from FEMA.
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UNIT 5.
THE NFIP FLOODPLAIN
MANAGEMENT REQUIREMENTS

In this unit

Unit 6 reviews more restrictive standards that may be required or
recommended for your community. Units 7 through 10 provide guid-
ance on how to administer a program that fulfills the requirements
spelled out in this unit.

This unit reviews the NFIP standards for floodplain development,
including:

What maps, base flood elevations and other flood data must be
used,

When permits are required,

Ensuring that new development does not cause increased
flooding el sewhere,

Standards to ensure that new buildings will be protected from
the base flood, and

Additional requirements for certain types of development.

Materials used in this unit

Videotape segments: Federal and State Flood-
plain Management Requirements and two of the Best
Build series

Video cassette player
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A. THE NFIP’S REGULATIONS

For a community to participate in the National Flood Insurance Program, it
must adopt and enforce floodplain management regulations that meet or exceed
the minimum NFIP standards and requirements. These standards are intended to
prevent loss of life and property, as well as economic and social hardships, that
result from flooding.

The NFIP standards work — as witnessed during floods in areas where build-
ings and other developments are in compliance with them. Nationwide each year,
NFIP-based floodplain management regulations help prevent more than $700
million in structural damage.

This unit focuses on the minimum NFIP criteria. In some instances, more re-
strictive state standards may exist, and they must also be met by communities in
the NFIP. They are the subject of the next unit.

44 CFR

The NFIP requirements can be found in Chapter 44 of the Code of Federal
Regulations (44 CFR). Revisions to these requirements are first published in the
Federal Register, a publication the Federal Government uses to disseminate rules,
regulations and announcements.

Most of the requirements relative to your community’s ordinance are in Parts
59 and 60. These are included in Appendix E along with the mapping regulations
of Parts 65 and 70.

Figure 5-1 shows how the regulations are organized. The sections are referred
to in shorthand, such as 44 CFR 60.1—Chapter 44, Code of Federal Regulations,
Part 60, Section 1. In this course, excerpts are shown in boxes:

44 CFR 59.2(b) To qualify for the sale of federally-subsidized flood insurance a
community must adopt and submit to the Administrator as part of its application,
flood plain management regulations, satisfying at a minimum the criteria set forth
at Part 60 of this subchapter, designed to reduce or avoid future flood, mudslide
(i.e., mudflow) or flood-related erosion damages. These regulations must include
effective enforcement provisions.

As noted in Unit 2, when your community joined the NFIP, it agreed to abide
by these regulations. When your community’s FIRM was published, it had to
submit its ordinance to FEMA to ensure that it met these requirements.
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Part 59—General Provisions
Subpart A—General

59.1 Definitions

59.2 Description of program
59.3 Emergency program
59.4 References

Subpart B—Eligibility Requirements

59.21 Purpose of subpart

59.22 Prerequisites for the sale of flood insurance

59.23 Priorities for the sale of flood insurance under the regular program
59.24 Suspension of community eligibility

Part 60—Criteria for Land Management and Use
Subpart A—Requirements for Flood Plain Management Regulations

60.1 Purpose of subpart
60.2 Minimum compliance with flood plain management criteria
60.3 Flood plain management criteria for floodprone areas

(@) When there is no floodplain map

(b) When there is a map, but not flood elevations

(c) When there are flood elevations

(d) When there is a floodway mapped

(e) When there is a map with coastal high hazard areas
60.4 Flood plain management criteria for mudslide (i.e., mudflow)-prone areas
60.5 Variances and exceptions
60.6 Revisions of criteria for flood plain management regulations
60.7 Definitions

Subpart B—Requirements for State Flood Plain Management Regulations

Subpart C—Additional Considerations in Managing Flood-Prone, Mudslide (i.e.,
Mudflow)-Prone, and Flood-Related Erosion-Prone Areas

Figure 5-1. 44 CFR Parts 59 and 60

Many state NFIP coordinators have prepared model flood damage prevention
ordinances to assist communities in meeting the NFIP requirements, so it is likely
that your community adopted an ordinance based on the state model.

NOTE: Periodically, the NFIP regulations are revised to incorporate new requirements or
clarify old ones. These changes are published in the Federal Register. Some revisions
require local ordinance amendments. Your community may or may not have made the
amendments needed to stay updated. Before you complete this unit, you should check
with your state NFIP coordinator or FEMA Regional Office to verify that your ordinance is
currently in full compliance with the latest NFIP requirements.
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COMMUNITY TYPES

NFIP regulations identify minimum requirements that communities must ful-
fill to join and stay in the program. The requirements that apply to a particular
community depend on its flood hazard and the level of detail of the data FEMA
provides to the community. The specific requirements are in Section 60.3, and
apply to communities as follows:

60.3(a) FEMA has not provided any maps or data.
60.3(b) FEMA has provided a map with approximate A Zones
60.3(c) FEMA has provided a FIRM with base flood elevations

60.3(d) FEMA has provided a FIRM with base flood elevations and a map
that shows a floodway

60.3(e) FEMA has provided a FIRM that shows coastal high hazard areas
(V Zones)

Two important notes:

The NFIP requirements are minimums. As noted in 44 CFR 60.1(d), “Any
floodplain management regulations adopted by a State or a community which are
more restrictive than the criteria set forth in this part are encouraged and shall take
precedence.”

These requirements are cumulative. A 60.3(c) community must comply with
all appropriate requirements of sections 60.3(a) and (b). For example, 60.3(a) in-
cludes basic requirements for subdivisions and utilities that are not repeated in the
later sections. All communities in the NFIP must comply with these subdivision
and utility requirements.

For example, a 60.3(c) community must use the base flood €elevations pro-
vided on the FIRM. If that community has an approximate A Zone without a BFE,
it must comply with the requirements of 60.3(b) for that area.

The rest of this unit explores the requirements of 44 CFR 60.3. It is organized
by subject matter, so it will not correspond with the sections in 44 CFR. Where
appropriate, the specific section numbers are referenced.

Y ou should be able to identify where the requirements discussed in this unit
appear in your ordinance. If you cannot find a specific reference or if you are not
comfortable with your ordinance’s regulatory language, contact your state NFIP
coordinator or FEMA Regional Office. FEMA and your state will expect you to
enforce these minimum requirements as agreed to. If you don’t think your ordi-
nance language is clear or up to date, you should consider an amendment to re-
move any doubt.
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This unit covers the minimum requirements for participation in the NFIP. As
noted, communities are encouraged to enact regulatory standards that exceed
these minimums and that are more appropriate for local conditions.

The Community Rating System (CRS) is a part of the
NFIP that rewards communities that implement programs
that exceed the minimums. It is explained in more detail in
Unit 9, Section C. Where provisions that can receive CRS
credit are mentioned in this course, they are highlighted with
the CRS logo.

NFIP/CRS

VIDEO: FEDERAL AND STATE FLOODPLAIN
MANAGEMENT REQUIREMENTS

This 19 minute segment summarizes much of the mate-
ria contained in this unit. Some of the items discussed, such
as substantial improvements and variances, are discussed in later units.

The segment is part of a series produced by the Commonwealth of Pennsylva-
nia. There are some references to Pennsylvania agencies and governmenta units,
but they should not detract from the information’s usefulness in other jurisdic-
tions.

After viewing the segment, return to the text. Y ou may rewind the tape.
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B. MAPS AND DATA

Flood maps and flood data were discussed in Units 3 and 4. This section
builds on that information, covering the NFIP requirements as to when and how a
community must use those maps and data.

Basic rule #1: You must use the latest maps and flood data published by
FEMA.

NFIP MAPS AND DATA

A community must adopt and enforce floodplain management regulations
based on data provided by FEMA (44 CFR 60.2(h)). This includes the floodplain
boundaries, base flood elevations, FIRM zones and floodway boundaries shown
on your current Flood Insurance Rate Map, Flood Boundary Floodway Map
and/or Flood Insurance Study.

44 CFR 60.2(h): The community shall adopt and enforce flood plain manage-
ment regulations based on data provided by the [Federal Insurance] Administra-
tor. Without prior approval of the Administrator, the community shall not adopt
and enforce flood plain management regulations based upon modified data re-
flecting natural or man-made physical changes.

This requirement does not prevent a community from adopting and enforcing
regulations based on data more restrictive than that provided by FEMA. For ex-
ample, a community may want to regulate to an historical flood which was higher
than the BFEs shown on the FIRM. However, such data must be approved by the
FEMA Regional Office beforeit is used.

This requirement also does not prevent a community from using other techni-
cal datato identify and regulate floodprone areas not shown on FEMA maps. For
example, many cities and urban counties map and regulate areas on small tribu-
tary streams that are not shown on the FIRM.

The community aways has a say in what the latest maps and data should be.
FEMA will send you proposed revisions to the official FIRM and you will have
time to review them and submit your comments to FEMA before they are pub-
lished. If you disagree with the FEMA data, then you should submit a request for
a map revision as noted in Unit 4, Section D, Maintaining and Revising NFIP

Maps.

Annexations: If aproperty isin arecently annexed area that does not show up
on your community’s map, use the county’s map and base flood elevations
(BFEs) to determine the flood protection requirements. In fact, you should for-
mally adopt the county’s FIRM in your ordinance to strengthen your basis for
regulating areas not currently shown on your FIRM.
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Exceptions: The basic rule does not cover every situation. Four occasions
where a community may vary from the data provided by FEMA are:

When the FEMA data disagree with ground elevations.

When the FEMA data are insufficient. This occurs in approximate A
Zones where base flood elevations and floodway boundaries are not pro-
vided with the FIRM.

When FEMA has provided draft revised data.
When FEMA provides “advisory” flood hazard data.
These situations are discussed below.

Note: these situations only apply to the use of flood data for floodplain manage-
ment purposes. Insurance agents and lenders must use the current FIRM when
setting insurance rates and determining whether flood insurance is required. If a
person wants to vary from the current FIRM to obtain different premium rates or
to not have to purchase a flood insurance policy, the FIRM must be officially re-
vised or amended.

WHEN FIRM AND GROUND DATA DISAGREE

The BFEs published in the Flood Insurance Study set the level for flood pro-
tection purposes. The maps are a graphic portrayal of that information.

Since FEMA usually does not have detailed topographic mapping to use in
preparing the flood maps, the flood boundaries are interpolated. This can result in
inaccuracies in drawing the boundaries on the map.

The BFE in relation to the actual ground elevation sets the floodplain limits
for regulatory purposes. When ground surveys show that a development site is
above the BFE, you should record the data and issue the permit. Then, if the de-
veloper or owner wants the property removed from the Special Flood Hazard
Area designation, he or she can request a Letter of Map Amendment.

It is up to them to apply for a map change, not you. The procedure is dis-
cussed in Unit 4, Section D.

Conversely, if site surveys show that areas considered outside the 100-year
floodplain on published maps are in fact below the BFE, you should require pro-
tection of new buildings to the BFE. Even though a site may be technically out-
side the mapped SFHA, you are not doing future occupants any favors by ignor-
ing the known flood hazard.
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REGULATING APPROXIMATE A ZONES

The second occasion where you may vary from the data provided by FEMA is
in approximate A Zones. Approximate A Zones are those areas not studied by the
detailed hydrologic/hydraulic methods. These areas are shown as “unnumbered A
zones’ on the FIRM and “approximate 100-year flood zones’ on the Flood
Boundary Floodway Map. The FIS will not contain specific base flood elevations
for approximate study areas nor will there be a floodway/fringe designation on the
FBFM.

44 CFR 60.3(b) When the Administrator has designated areas of special flood
hazards (A zones) by the publication of a community's FHBM or FIRM, but has
neither produced water surface elevation data nor identified a floodway or coastal
high hazard area, the community shall:...

(3) Require that all new subdivision proposals and other proposed developments
(including proposals for manufactured home parks and subdivisions) greater than
50 lots or 5 acres, whichever is the lesser, include within such proposals base
flood elevation data;

(4) Obtain, review and reasonably utilize any base flood elevation and floodway
data available from a Federal, State, or other source, including data developed
pursuant to paragraph (b)(3) of this section, as criteria for requiring that new con-
struction, substantial improvements, or other development in Zone A on the
community's FHBM or FIRM meet the standards ...

Regulating development in approximate or unnumbered A Zones is one of the
tougher jobs you'll face, especialy in counties that have large areas of such
zones. 44 CFR Section 60.3(b)(4) requires that you make every effort to use any
flood data available in order to achieve a reasonable measure of flood protection.
Further, many states and local ordinances require a base flood elevation before a
permit can be issued for any development.

Here are some tips in obtaining data needed for unnumbered A Zones. Which-
ever method you use, be sure to record on the permit records where the flood ele-
vation came from. Thiswill help you be consistent with future development in the
same area.

Check with your state NFIP coordinator. Some states have regulations or
guidance on how to obtain regulatory data. Some have repositories of data
or may help conduct a new study.

Check with local flood control, sanitary or watershed districts. Like state
agencies, they may have their own programs for developing new flood
data.

If a body of water forms a boundary between two communities, the com-
munity on the other side may have a detailed study. Such base flood data
are valid for both sides of abody of water.
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Ask the U.S. Army Corps of Engineers, U.S. Department of Agricul-
ture/Natural Resources Conservation Service, or U.S. Geological Survey if
they have knowledge of any flood studies, unpublished reports, or any
data that may pertain to the area in question.

If the property is along a stream that is near state highway structures such
as bridges or culverts, the state highway department may have done a
flood study to properly size the structure.

If the property is on ariver with a power-generating dam, the dam owner
may have had to conduct a study for federal licensing.

See if your engineer or the developer will conduct a study to calculate
BFEs.

Data obtained from one of these other sources should be used as long as they:

Reasonably reflect flooding conditions expected during the base flood,
Are not known to be technically incorrect, and
Represent the best data available.

The FEMA publication Managing Floodplain Development in Approximate
Zone A Areas. A Guide for Obtaining and Developing Base (100-Year) Flood
Elevations provides information on a number of methodologies for developing
BFEs in approximate A zones. These methodologies range from detailed methods
that produce BFEs and perform floodway analyses similar to those developed for
a Flood Insurance Study to simplified methods that can be used in isolated areas
where more costly studies cannot be justified.

If your community has approximate A Zones that are likely to be developed,
you should get a copy of this document and have your engineer review it. (The
guide includes the Quick-2 software for computing flood elevations.)

Small developments

If the project is an isolated building, such as a single-family home in an unde-
veloped area, it may not make economic sense to conduct a study to determine the
BFE. In these cases, you may want to use a less expensive aternative to deter-
mine the flood protection level.

There are two possibilities:

Use historical records or the flood of record (the highest known flood level
for the areq). It may be that a recent flood was close to the base flood. If
records of the recent flood can be used, base your regulatory flood eleva-
tions on them (or add a foot or two to the historical flood levels to provide
a margin of error). Before you do this, get a second opinion from your
state NFIP coordinator, FEMA Regional Office or other agency that is fa-
miliar with the flood data you want to use.
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Require protection to at least five feet above grade.

These methods are not as good as requiring protection to a BFE. However,
they may be more appropriate for small projects. The second approach will result
in lower flood insurance rates than if the building had no protection, but the rates
are not as favorable as they would be if a BFE were calculated. Examples of the
possible rates are discussed in Unit 9, Section B.

Larger developments

Y ou are encouraged to discuss the flood hazard as early as possible in discus-
sions with subdividers and developers of large areas. If a subdivision of planned
unit development will be partialy in the floodplain, there may be ways to avoid
building in the flood hazard area, which can save the developer the cost of a flood
study.

44 CFR 60.3(b)(3): [Communities must] Require that all new subdivision propos-
als and other proposed development (including proposals for manufactured
home parks and subdivisions) greater than 50 lots or 5 acres, whichever is the
lesser, include within such proposals BFE data.

Any subdivision that meets this threshold must be evaluated to determine if
the proposed site is in an approximate A Zone and whether BFES are required. If
BFEs are required, the developer must conduct the required study (the commu-
nity, state or other agency may provide assistance). While the study must provide
BFEs, you may want to require a floodway delineation and inclusion of other data
needed to ensure that the building sites will be reasonably safe from flooding.

BFE data are required for the affected lots in the subdivisions shown in Figure
5-2 and Figure 5-3. Figure 5-2 shows a 76-1ot subdivision with several lots clearly
affected by an approximate Zone A area. The subdivision depicted in Figure 5-3
isonly 12 lots, but BFEs are required because the subdivision covers more than
five acres and clearly shows buildable sites affected by an approximate Zone A
area.

More than
50 Lots

-
e

Figure 5-2: Proposed 76-lot subdivision

NFIP Requirements 5-12



Greater than
5 Acres

ZONE A

Figure 5-3: Proposed 6.7-acre subdivision

In Figure 5-4, the entire approximate Zone A area is to be left as open space.
If the planned subdivision shows the floodplain is contained entirely within an

open space lot, it may not be necessary to conduct a detailed engineering analysis
to develop BFE data.

Figure 5-4: Proposed 76-lot subdivision

44 CFR 65.3: As soon as practicable, but not later than six months after the date
such information becomes available, a community shall notify the Administrator

of [map] changes by submitting technical or scientific data in accordance with this
part.

When a developer prepares a detailed flood study in an approximate A Zone,
you must submit the new flood information to FEMA within six months. The
community can pass that cost on to the developer by requiring that he or she sub-
mit of aLetter of Map Revision as a condition of approving the development.
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CRS credit is provided if BFEs, floodways and related regu-
latory data are provided in areas not mapped by the NFIP.
NFIP/CRS This credit can be found in Activity 410, Section 411, of the
CRS Coordinator’s Manual or the CRS Application.

DRAFT REVISED NFIP DATA

The third situation where a community may vary from the official FEMA data
is when FEMA has sent some preliminary data to the community for review.
Communities are required to “reasonably utilize” the data from a draft or prelimi-
nary FIRM or flood insurance study.

Four scenarios are possible:

Where the original FIRM shows an A or V Zone with no BFEs. Use the
draft information. In the absence of other elevation or floodway data, the
draft information is presumed to be the best available.

Where the original FIRM shows an AE or VE Zone with a BFE or flood-
way and the revision increases the BFE or widens the floodway: The draft
revised data should be used. However, if the community disagrees with
the data and intends to appeal, the existing data can be presumed to be
valid and may still be used until the appeal is resolved.

Where the original FIRM shows an AE or VE Zone with a base flood ele-
vation or floodway and the revison decreases the BFE or shrinks the
floodway: The existing data should be used. Because appeals may change
the draft data, the fina BFE may be higher than the draft. If you were to
allow new construction at the lower level as shown in the draft, the owners
will have to pay higher flood insurance premiums.

Where the original FIRM shows a B, C or X Zone: NFIP regulations do
not require that the draft revised data be used. However, you are encour-
aged to use the draft data to regulate development, since these areas are
subject to aflood hazard.

If the community intends to appeal preliminary data, it must be done during
the official appeals period. Otherwise, you will have to wait for the new map to
become official and submit a request for a map amendment or revision.

For more information on this issue, see Use of Flood Insurance Sudy (FIS)
Data As Available Data, FEMA Floodplain Management Bulletin 1-98.

CLOMRSs:. The above four scenarios are also relevant for a Conditional L etter
of Map Revision or CLOMR. Note the conditional part of a CLOMR. A CLOMR
provides that if a project is constructed as designed, the BFEs can be revised or
modified (or the property in question can be removed from the SFHA) AFTER the
as-built specifications are submitted AND the final LOMR is issued.
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A permit should not be based on a lower BFE proposed by a CLOMR until
the final LOMR is issued. However, you can issue a permit for that part of the
work not dependent on the changes that will result from the LOMR and condition
the full permit upon receipt of the final LOMR.

ADVISORY FLOOD HAZARD DATA

Sometimes FEMA issues advisory data after a major flood where it was found
that the FIRM and/or flood insurance study underestimated the hazard. This in-
formation is provided so communities can ensure that reconstructed buildings are
protected from the true hazard, not the one shown on the FIRM.

When you receive such advisory information, you should “reasonably utilize’
it. If your community agrees with the information, the ordinance should be re-
vised to adopt it. If it disagrees with the data, you should be ready to explain why
the community is not requiring construction and reconstruction to be protected.
You and your community are not helping residents if you allow them to rebuild
without protection from a known hazard.

For more information on this issue, see Use of Flood Insurance Sudy (FIS)
Data As Available Data, FEMA Floodplain Management Bulletin 1-98.
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10.

LEARNING CHECK #1

What publication has the NFIP requirements for communities?

Most of the requirements relative to your community’s ordinance are in 44
CFR Parts and

Does your ordinance comply with the latest NFIP requirements?

Which part of 44 CFR 60.3 covers the requirements for areas with a FIRM,
but no base flood elevations?

What is“Basic rule #1” for using maps and data?

What map do you use if recently annexed areas do not show up on your com-
munity’s FIRM?

If you find information that shows the ground to be higher than the BFE, can a
bank use that data when determining whether a flood insurance policy must be
purchased?

Site E isin the approximate A Zone of Dean Lake. A developer wants to build
asmall commercial building on a 3 acre site. Where do you get a base flood
elevation for Site E?

A developer downstream of Dean Lake wants to build a 40 acre subdivision
that crosses Ireland Creek. Y ou need a base flood elevation before you review
the plans. What options do you tell the developer he has?

A restudy was performed on the Josias River. The preliminary study will not
be final for another five months. It shows anew BFE at Site N that is two feet
higher than the BFE in your current FIS. Which one do you use to determine
the flood protection level for anew home at Site N?
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C. PERMIT REQUIREMENTS

Permits are required to ensure that proposed devel opment projects meet the
requirements of the NFIP and your ordinance. Once a person applies for a permit,
you can review the plans and make sure the project complies.

Basic rule #2: A permit is required for all development in the SFHA shown
on your FIRM.

Thefirst step, therefore, is to get people to apply for a permit.

DEVELOPMENT PERMIT

44 CFR 59. Definitions: "Development” means any man-made change to im-
proved or unimproved real estate, including but not limited to buildings or other
structures, mining, dredging, filling, grading, paving, excavation or drilling opera-
tions or storage of equipment or materials.

The NFIP requirements are keyed to “development” in the floodplain. “De-
velopment” means “any man-made change to improved or unimproved rea es-
tate.” Thisincludes, but is not limited to:

Construction of new structures

Modifications or improvements to existing structures
Excavation

Filling

Paving

Drilling

Driving of piles

Mining

Dredging

Land clearing

Grading

Permanent storage of materials and/or equipment
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44 CFR 60.3(a)(1) [“60.3(a) communities” that do not have a FIRM must] Require
permits for all proposed construction or other development in the community, in-
cluding the placement of manufactured homes, so that it may determine whether
such construction or other development is proposed within flood-prone areas;

If you are a 60.3(a) community, you do not have a FIRM. Consequently, you
must require a permit for all development projects throughout your community.

Y ou must review each project’s location to determine if it has aflood risk. If it
does, the best way to protect a new building from flood damage is to obtain a BFE
for the site and require that the building be elevated or protected to or above that
BFE.

Building permits

Most communities have long had a system for issuing building permits, but
few have a permit system for “development.” Regulating all development in
floodplainsis essential because fill or other material can obstruct flood flows just
as structures can.

Because a “building permit” often covers only construction or modifications
of buildings, this course uses the term “development permit.” Y ou should check
your permit system to ensure that in the floodplain, permits are being required for
ALL projects that meet the definition of development, not just “building” projects.
Make sure you regulate the following in addition to the tradition building projects:

Filling and grading.

Excavation, mining and drilling.

Storage of materials.

Repairs to a damaged building that do not affect structural members.
Temporary stream crossings

Activities by other government agencies, such as roads, bridges and school
buildings

If your building permit system does not require permits for these activities,
you need to revise your system, enact a new type of “development permit” or oth-
erwise ensure that people apply for a permit for these non-building projects.

Small projects
Y ou have some discretion to exempt obvioudly insignificant activities from
the permit requirement, such as planting a garden, farming, putting up a mailbox

or erecting aflagpole. Y ou may also want to exempt routine maintenance, such as
painting or reroofing.
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The key is whether the project will present a new obstruction to flood flows,
alter drainage or have the potential to be a substantial improvement. These deter-
minations can only be made by the permit official, not the builder, so make sure
your exemptions are clear. There should be no possibility of a misunderstanding
resulting in construction of aflood flow obstruction or a substantial improvement
without a permit.

Some communities specifically exempt small projectsin their ordinances.
This is the recommended approach, asit avoids challenges that the permit official
arbitrarily decides what projects need permits. Check with your state coordinating
agency and/or FEMA Regional Office before you do this. You may be able to ex-
empt projects (other than filling, grading or excavating) valued at less than, say,
$500.

PERMITS FROM OTHER AGENCIES

44 CFR 60.3(a)(2) requires all NFIP communities to ensure that other federa
and state permits have been obtained. Y ou should not issue your local permit until
you are certain that the other agencies' requirements are met.

Some communities alow their permit officials to issue the local permit on the
condition that other required permits are obtained. However, thisis not as effec-
tive as holding the local permit until the applicant can show that the other agen-
cies have issued or will issue their permits.

Otherwise, the project may get under way before you are sure that it meets all
legal requirements.

To implement this requirement, you’ re encouraged to develop alist of what
permits are required in your jurisdiction. Y our state NFIP coordinator should be
ableto help.

These development activities may require a state permit:

Construction in the coastal zone.

Construction in floodways or other designated areas.

Stream crossings or projects that affect navigable rivers.

Installation of septic systems.

Subdivision standards or subdivision plat or lot filing requirements.
Manufactured housing (mobile home) park or tie-down requirements.
Public health facilities, such as hospitals and nursing homes.
Alteration of sand dunes.

Operating alandfill or hazardous materials storage facility.

NFIP Requirements 5-19



The more common federal regulations that may require a permit include:

U.S. Army Corps of Engineers Section 404—permits for wetlands filling

U.S. Army Corps of Engineers Section 10—permits for work in navigable
waterways

U.S. Coast Guard—permits for bridges and causeways that may affect
navigation.

U.S. Fish and Wildlife Service—consultations required under Sections 7
and 10 of the Endangered Species Act of 1973.

Y ou should also check with your county; sewer, sanitary or flood control dis-
trict; water management district; and any other local or regional agency that may
regulate certain types of development in the floodplain.
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D. ENCROACHMENTS

Once a permit application is received and the proposed project is ready for re-
view, the next job is to ensure that the project will not impose flood problems on
other properties.

Basic rule #3: Development must not increase the flood hazard on other
properties.

Thisis more of a concern in riverine situations where a project may dam or
divert flowing water onto other properties or increase flood flows downstream. To
prevent this, communities adopt floodways to designate those areas where flood
flows are most sensitive to changes brought by development.

Communities must regulate development in these floodways to ensure that
there are no increases in upstream flood elevations. For streams and other water-
courses where FEMA has provided BFES, but no floodway has been designated,
the community must review developments on a case-by-case basis to ensure that
these increases do not occur.

REGULATORY FLOODWAYS

44 CFR 59.1 Definitions: "Regulatory floodway" means 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 ele-
vation more than a designated height.

As explained in Unit 3, Section B, the floodway is the central portion of ariv-
erine floodplain needed to carry the deeper, faster moving water. Buildings,
structures and other development activities—such as fill—placed within the
floodway are more likely to obstruct flood flows, causing the water to slow down
and back up, resulting in higher flood elevations.

A floodway map is included with most riverine Flood Insurance Studies. The
community officially adopts its “regulatory floodway” in its floodplain manage-
ment ordinance.

ENCROACHMENT REVIEW

All projectsin the regulatory floodway must undergo an encroachment review
to determine their effect on flood flows and ensure that they do not cause prob-
lems. Development projects in the flood fringe by definition do not increase flood
heights above the allowable level, so encroachment reviews are not needed.
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44 CFR 60.3(d)(3): [In the regulatory floodway, communities must] Prohibit en-
croachments, including fill, new construction, substantial improvements, and
other development within the adopted regulatory floodway unless it has been
demonstrated through hydrologic and hydraulic analyses performed in accor-
dance with standard engineering practice that the proposed encroachment would
not result in any increase in flood levels within the community during the occur-
rence of the base flood discharge.

The objective of this requirement and the floodplain management ordinance to
ensure that the floodway is reserved to do its natural job: carrying floodwater. The
preferred approach isto avoid all development there.

Once your community adopts its floodway, you must fulfill the requirements
of 44 CFR 60.3(d). The key concern is that each project in the floodway must re-
celve an encroachment review, i.e., an analysis to determine if the project will in-
crease flood heights or cause increased flooding downstream. Note that the regu-
lations call for preventing ANY increase in flood heights. This doesn’t mean you
can allow afoot or atenth of afoot — it means zero increase.

Projects, such asfilling, grading or construction of a new building, must be
reviewed to determine whether they will obstruct flood flows and cause an in-
crease in flood heights upstream or adjacent to the project site.

Projects, such as such as grading, large excavations, channel improvements,
and bridge and culvert replacements, should also be reviewed to determine
whether they will remove an existing obstruction, resulting in increases in flood
flows downstream.

Y our community may conduct the encroachment review, or you may require
the developer to conduct it. Most local permit officials are not qualified to make
an encroachment review, so most require that this be done by an engineer at the
developer’s expense.

As the permit reviewer, it is the community’s job to ensure that an activity
will not cause a problem. Y ou have two options for doing this. For every project
you could require the applicant’ s engineer to certify that there will benorisein
flood heights or you can make the determination for minor projects.

Encroachment certification: To ensure that the encroachment review is done
right, you may want to require the developer to provide an encroachment certifi-
cation. Thisis often called a*“no-rise” certification because it certifies that the de-
velopment project will not affect flood heights. An example of aform devel oped
by the North Carolina state coordinating agency is shown in Figure 5-5.

The certification must be supported by technical data, which should be based
on the same computer model used to develop the floodway shown on the commu-
nity's map.

NFIP Requirements 5-22



“NO-RISE” CERTIFICATION

This is to certify that | am a duly qualified registered professional engineer li-
censed to practice in the State of

It is further to certify that the attached technical data supports the fact that
proposed (Name of Development) will not impact the 100-year flood
elevations, floodway elevations, or floodway widths on
__ (Name of Stream) at published sections in the Flood Insurance Study for

(Name of Community) dated (Study Date)
and will not impact the 100-year flood elevations, floodway elevations, or flood-
way widths at unpublished cross-sections in the vicinity of the proposed devel-
opment.

Attached are the following documents that support my findings:

Date:

Signature:

Title: {SEAL}

Figure 5-5: Example no-rise certification

Although your community is required to review and approve the encroach-
ment review, you may request technical assistance and review from the FEMA
Regional Office or state NFIP Coordinator. If this alternative is chosen, you must
review the technical submittal package and verify that all supporting data are in-
cluded in the package before sending it to FEMA.

Minor projects. Some projects are too small to warrant an engineering study
and the certification. Many of these can be determined with logic: a sign post or
telephone pole will not block flood flows. A driveway, road or parking lot at
grade (without any filling) won't cause a problem, either.

Building additions, accessory buildings, and similar small projects can be lo-
cated in the conveyance shadow. This is the area upstream and downstream of an
existing building or other obstruction to flood flows. Flood water is aready
flowing around the larger obstruction, so the addition of anew structure will not
change existing flood flow.
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Determining the limits of the conveyance shadow isillustrated in Figure 5-6.
Small structures located completely within the shadow can be permitted without
the engineering analysis needed for a no-rise certification.

Note: Just because a small structure can be located in the conveyance shadow,
it is still preferable to keep all development out of the floodway. Don't forget: all
buildings must be elevated or otherwise protected from the base flood.

-—\\
\\ /
Stream—>» | __——"
Upstream of the existing
obstruction: draw lines
...... at a 1:1 ratio.
Existing | - - ..
House | Conveyance | '*r:-...
“Shadow - [t .
e Downstream: draw lines
Flood flows —3» at a 4:1 ratio
Floodway Limit‘
S— L —

Floodplain Boundary

Figure 5-6. Determining the conveyance shadow

STREAMS WITHOUT FLOODWAY MAPS

If your community is subject to 44 CFR Section 60.3(c), you have a FIRM
with base flood elevations but no mapped floodway. The following applies to you.

44 CFR 60.3(c)(10): [Communities must] Require until a regulatory floodway is
designated, that no new construction, substantial improvements, or other devel-
opment (including fill) shall be permitted within Zones A1-30 and AE on the
community's FIRM, unless it is demonstrated that the cumulative effect of the
proposed development, when combined with all other existing and anticipated
development, will not increase the water surface elevation of the base flood more
than one foot at any point within the community.

For the purposes of administering your ordinance, you should treat the entire
riverine floodplain as afloodway. Y ou should require the same encroachment
certification to ensure that a development project will not obstruct flood flows and
cause increased flooding on other property. This approach is recommended for all
other riverine floodplains without a mapped floodway.

In riverine floodplains where no floodway has been designated, the review

must demonstrate that the cumulative effect of the proposed devel opment, when
combined with all other existing and anticipated devel opment:
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Will not increase the water surface elevation of the base flood more than
one foot at any point within the community, and

Is consistent with the technical criteria contained in Chapter 5 (Hydraulic
Analyses) of the Flood Insurance Study: Guidelines and Specifications for
Study Contractors, FEMA-37, 1995.

This review must be required for all development projects that may create a
one-foot increase in flood flows, such as bridges, road embankments, buildings
and largefills.

Note: In some states, floodways are mapped based on allowing flood heights
to increase by less than one foot. In those states, the encroachment certification
must be based on that more restrictive state standard, not the FEMA standard that
allows a one-foot rise.

ALLOWABLE INCREASES IN FLOOD HEIGHTS

In some situations, it may be in the public interest to allow increase in flood
heights greater than those allowed under the NFIP regulations.

For example, it would be hard to build aflood control reservoir without af-
fecting flood heights. Because a dam would have a major impact on flood heights,
there needs to be a way to permit such projects, especially those that are intended
to reduce flooding.

However, when the project will change the flood level, maps must be changed
to reflect the new hazard.

44 CFR 60.3(d)(4) Notwithstanding any other provisions of § 60.3, a community
may permit encroachments within the adopted regulatory floodway that would re-
sult in an increase in base flood elevations, provided that the community first ap-
plies for a conditional FIRM and floodway revision, fulfills the requirements for
such revisions as established under the provisions of § 65.12, and receives the
approval of the Administrator.

If your community proposes to permit an encroachment in the floodway or the
floodplain that will cause increases in the BFE in excess of the alowable level,
you're required to apply to the FEMA Regiona Office for conditional approval of
such action prior to permitting the project to occur.

As part of your application for conditional approval, you must submit:
A complete application and letter of request for conditional approval of a
change in the FIRM or a Conditional Letter of Map Revision (CLOMR),

along with the appropriate fee for the change (contact the FEMA Regional
Office for the fee amount).
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An evauation of alternatives which, if carried out, would not result in an
increase in the BFE more than allowed, along with documentation as to
why these alternatives are not feasible.

Documentation of individual legal notice to all affected property owners
(anyone affected by the increased flood elevations, within and outside of
the community) explaining the impact of the proposed action on their
properties.

Concurrence, in writing, from the chief executive officer of any other
communities affected by the proposed actions.

Certification that no structures are located in areas which would be af-
fected by the increased BFE (unless they have been purchased for reloca-
tion or demolition).

A request for revision of BFE determinations in accordance with the pro-
visions of 44 CFR 65.6 of the FEMA regulations.

Upon receipt of the FEMA conditional approval of the map change and prior
to approving the proposed encroachments, you must provide evidence to FEMA
that your community’ s floodplain management ordinance incorporates the post-
project condition BFEs.
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10.

LEARNING CHECK #2

What is basic rule #2 on what needs a permit in the floodplain?

Define “development” as the term is used in your ordinance.

Does your community only require building permits? If so, does someone who
wants to fill avacant lot need a permit from the community?

The State in which Flood County is situated requires a permit from the state
Department of Environmental Protection for development on primary sand
dunes. A permit applicant wants to build on one near Site F. Department staff
informs you that based on the plans they have seen, they will have to deny the
state permit. Should the Flood County permit officer issue afloodplain devel-
opment permit?

What is Basic rule #3 as it relates to encroachments in riverine floodplains?

An encroachment review should review projects in afloodway for what two
things?

A farmer wants to build adairy barn in the floodway. Will he need to provide
you with a*“no-rise” certification before you can issue the permit?

The same farmer wants to build a small addition onto his farmhouse (also in
the floodway). Can this be designed so he won't have to pay for an engineer’s
encroachment review?

In ariverine AE Zone with a base flood elevation, what must a devel oper
show in order to demonstrate that he is meeting Basic Rule #3?

Does your state have a more restrictive standard than allowing flood heights to
increase by one foot?
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E. NEW BUILDINGS IN A ZONES

\ VIDEO: BEST BUILD: CONSTRUCTING IN A

\ ; RIVERINE FLOODPLAIN

Before continuing, please view the 23-minute video

segment on construction techniques along rivers and

streams. Called Best Build 11: Constructing in a Riverine Floodplain, it ison the
second videotape included in the course materials. Do not rewind the tape.

Note: The NFIP rules have changed since this video was made. It shows a ga-
rage door being used as an opening to allow water under the elevated building.
Thisis no longer alowed — al openings must be permanent or automatic. Allow-
able openings could include vents in garage doors, but cannot include doors that
need a person present to open them.

Basic rule #4: New, substantially improved or substantially damaged
buildings must be protected from damage by the base flood.

BUILDINGS

In this course, the term “building” is the same as the term “structure” in the
NFIP regulations. Y our ordinance may use either term.

44 CFR 59.1 Definitions: "Structure” means, for flood plain management pur-
poses, a walled and roofed building, including a gas or liquid storage tank, that is
principally above ground, as well as a manufactured home.

The term “building” or “structure” does not include open pavilions, bleachers,
carports and similar structures that do not have at least two rigid walls and a roof.

How to determine if a building is substantially improved or substantially dam-
aged is discussed in Unit 8. In this unit, consider the term “building” as an all-
encompassing term that includes substantial improvements and repairs of sub-
stantial damage to a building.

Residential and nonresidential buildings are treated differently. A residential
buildings must have a higher level of protection—if it is to be built in the flood-
plain, it must be elevated above the BFE. Nonresidential buildings, on the other
hand, may be elevated or floodproofed.
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ELEVATION

44 CFR 60.3(c)(2) [Communities must] Require that all new construction and
substantial improvements of residential structures within Zones A1-30, AE and
AH zones on the community's FIRM have the lowest floor (including basement)
elevated to or above the base flood level...

In Zones A1-A30, AE and AH, al new construction and substantial improve-
ments of residential structures must be elevated so that the lowest floor (including
the basement) is elevated to or above the BFE. This can be done in one of three

ways.
Elevation on fill.
Elevation on piles, posts, piers or columns.

Elevation on walls or a crawlspace.
Fill

NFIP regulations alow fill to

be used, but restrictions apply in
floodways where fill would cause
an increase in flood heights.

Many communities also limit
the use of fill in the flood fringe
to protect flood storage capacity

or require compensatory storage,
which is discussed in Unit 6, Sec-
tion C.

Wherefill is the method of
choice, it should be properly
designed, installed in layers and
compacted. Simply adding dirt to
the building site may result in
differential settling over time.

The fill should also be
properly sloped and protected
from erosion and scour during
flooding. To provide afactor of
safety for the building and its
residents, it is recommended that
the fill extend 10 — 15 feet beyond the walls

before it drops below the BFE. Figure 5-7. These two new buildings

elevated on fill were not damaged by
this 100-year flood.
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Piles, posts, piers or columns

Piles, piers, posts or columns are appropriate where there is deeper flooding
and fill is not feasible. Where flooding is likely to have high velocities or to create
waves, elevation with no lower area enclosure is preferred. Asillustrated in Fig-
ure 5-8, this permits unrestricted flow of floodwater under buildings and causes
little, if any, impact on flood heights.

Figure 5-8. Elevation on piers

Walls or crawlspace

The third elevation technique is to build on solid walls. In shallower flooding
areas, this elevation technique is the same as creating a crawlspace—a foundation
of solid walls that puts the lowest floor above the flood level.

When solid walls are used, care must be taken to ensure that hydrostatic or
hydrodynamic pressure does not damage the walls. As discussed in Unit 1, Sec-
tion B, these water pressures can break a solid wall.

There are two ways to prevent this:

Stem walls can be used on two sides parallel to the flow of water. The
other two sides are kept open (Figure 5-9). This minimizes the obstruction
to floodwaters and lessens pressure on the foundation.

The walls can have openings large enough to allow floodwaters to flow in
and out, preventing differential pressures on the walls. Thisis discussed in
more detail in the later section on enclosures.
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Figure 5-10: Building elevated on crawlspace with openings.

How high?

NFIP regulations require that the lowest floor of a building must be elevated
above the BFE. Note three things about this minimum requirement:

1. Theterm “lowest floor” includes a basement because all usable portions of
a building must be protected from flood damage.
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44 CFR 59.1. Definitions: "Lowest Floor" means the lowest floor of the lowest en-
closed area (including basement). An unfinished or flood resistant enclosure, us-
able solely for parking of vehicles, building access or storage in an area other
than a basement area is not considered a building's lowest floor; provided, that
such enclosure is not built so as to render the structure in violation of the appli-
cable non-elevation design requirements of section 60.3.

2. The minimum requirement is to elevate to the BFE. In the next unit, we
will discuss freeboard, an extra margin of protection that requires the low-
est floors to be one or more feet above the BFE.

3. InA Zones, under the EFEEE
minimum NFIP require- oL
ment, the lowest floor is
measured from the top of
the floor (Figure 5-11).
However, it is recom-
mended that buildings on
elevated foundations,
such as piles or a crawl-
Space, have supporting
beams or floor joists
above the BFE to protect
them from flood damage.

Figure 5-11. In A Zones: the top
of the floor is the reference level
Elevation Certificate

Because most new buildings built in the floodplain are residences, elevating
them is one of the most important requirements of the NFIP. To ensure that a
building is elevated above the BFE, the lowest floor is surveyed and a surveyor’s
elevation certificate is obtained and kept by the local permit office. Thisisdis
cussed in more detail in Unit 7, Section G.

ENCLOSURES

Enclosures are areas created by a crawlspace or solid walls below the BFE.
They deserve special attention for two reasons:

The walls of enclosed areas are subject to flood damage from hydrostatic
and hydrodynamic forces.

People are tempted to convert floodable enclosures into areas that can
sustain damage in aflood.

Does an enclosure under an elevated floor just go to waste? It need not.
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NFIP regulations allow certain uses in enclosures below the BFE because they are
subject to minimal flood damage. Three uses are allowed:

building access
vehicle parking
storage.

The floodplain regulation requirements can be easier to accept if owners and
builders are encouraged to think about the enclosed lower areas as usable space. If
a building has to be elevated, say, five feet above grade, the owner should be en-
couraged to go up eight feet. This allows the lower areato be used for parking—
and provides three extra feet of flood protection.

However, if the lower areais enclosed, there is atendency for the owner to
forget about the flood hazard and convert the enclosure to a bedroom or other
finished room. This must be prevented.

The lower area on an elevated building must be floodable—it must be built of
flood-resistant materials (see the next section on what materials are acceptable).
Not allowed are finishings such as carpeting, paneling, insulation (both cellulose
and fiberglass) and gypsum wallboard (also known as drywall and sheet rock).

Utilities that serve the upper level also must be protected from flood damage.
Consequently, a furnace cannot be put in an enclosure unless it is above the BFE.
Thisis explained in more detail in Engineering Principles and Practices for
Flood Damage-Resistant Building Support Utility Systems, which is due to be
published in late 1998.

The lower area must provide access to the upper level. A stairway can easily
be designed that provides access yet is resistant to flood damage. Installing an
elevator istricky, but there are ways to design and install an elevator that will face
minimal flood damage, as explained in Elevator Installation for Buildings Lo-
cated in Special Flood Hazard Areas, FIA-TB-4, FEMA 1993.

Openings

Asnoted in Unit 1, solid walls can collapse if floodwaters get too deep. To
prevent this, the enclosure must have openings to alow floodwaters to enter and
leave, thus automatically equalizing hydrostatic flood forces on the walls.

Y ou can be sure the openings are adequate by using one of two methods.

The first method is to require the builder to have the design certified by a reg-
istered professional engineer or architect.
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44 CFR 60.3(c)(5) [Communities must] Require, for all new construction and
substantial improvements, that fully enclosed areas below the lowest floor that
are usable solely for parking of vehicles, building access or storage in an area
other than a basement and which are subject to flooding shall be designed to
automatically equalize hydrostatic flood forces on exterior walls by allowing for
the entry and exit of floodwaters. Designs for meeting this requirement must ei-
ther be certified by a registered professional engineer or architect or meet or ex-
ceed the following minimum criteria: A minimum of two openings having a total
net area of not less than one square inch for every square foot of enclosed area
subject to flooding shall be provided. The bottom of all openings shall be no
higher than one foot above grade. Openings may be equipped with screens, lou-
vers, valves, or other coverings or devices provided that they permit the auto-
matic entry and exit of floodwaters.

The second method is to have the design meet or exceed the following three
criteria

1. The bottom of the openings must be no higher than one foot above grade
(see Figure 5-12).

2. The openings should be installed on at least two walls of the enclosure to
ensure that at least one will work if others get blocked or plugged.

3. Provide aminimum of two openings having a net area of not less than one
square inch for every square foot of enclosed areathat is subject to flood-
ing. If the area of the enclosure is 1,000 square feet, the area of the open-
ings combined must total at least 1,000 square inches.

A standard crawlspace vent for block wallsis 8" x 16" or 128 square
inches (see Figure 5-12). To determine how many would be needed, di-
vide the sguare footage of the floor area by 128.

Example 1: 1,280 square foot house = 10 10 vents will be needed
128 square inches/vent

Example 2: 2,000 square foot house = 15.62 16 vents will be needed
128 square inches/vent

Openings may be equipped with screens, louvers, valves or other coverings or
devices to keep animals out of the enclosure. However, any covering must permit
the automatic flow of floodwater in both directions.

The opening sizes in the previous examples and in Figure 5-12 are based on
standard crawlspace vents, which most building codes require to be installed in a
crawlspace for ventilation purposes. Often these are located close to the floor in
order to circulate air around the floor joists.
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Figure 5-12. Opening location in solid foundation wall

Such vents are well above the ground in an elevated house and would not
meet the NFIP requirement that the bottom of the opening be within one foot of
grade. However, NFIP requirements and building codes can be satisfied by the
same vents if they meet the three criteria listed above.

Garage doors cannot be used to satisfy this requirement because they do not
permit the automatic flow of floodwaters. However, garage doors may have vents
in them that meet the above criteria.

Openings are not required for stem wall foundations that have been backfilled
for pouring of a concrete floor slab.

For further guidance, refer to Openings in Foundation Walls, FIA-TB-1
(FEMA 1993).

Use

Enclosed areas must be floodable and used only for parking vehicles, storage
or entry to aliving area—uses that are subject to little flood damage.

The type of storage permitted in an enclosed lower area should be limited to
that which isincidental and accessory to the principal use of the structure. For in-
stance, if the structure is a residence, the enclosure should be limited to storage of
lawn and garden equipment, snow tires, and other low damage items which can be
conveniently moved to the elevated part of the building.

The interior portion of an enclosed area should not be partitioned or finished
into separate rooms, except to enclose storage aress.
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If abuilding is elevated eight feet or more, regulating the use of the enclosure
presents special problems. Over time, the owner may forget the flood hazard and
want to convert the floodable area into a finished room. Such an action would in-
crease the flood damage potential for the building and violate the conditions of
the building permit.

However, because the room is hidden behind walls, it can be very hard for the
permit office to catch such a conversion. Y ou should carefully check new build-
ing plans for signs, such as roughed in plumbing and dliding glass doors, that in-
dicate that the owner may expect to finish the areain the future.

One way to help prevent conversions is to have the owner sign a nonconver-
sion agreement. An example developed by the North Carolina State NFIP Coordi-
nator isin Figure 5-13.

FLOODPROOFING

Nonresidentia buildings must be elevated or floodproofed. If they are ele-
vated, they must meet the same standards as for residential buildings that were
just reviewed. Elevation is the preferred method because it is more dependable.
Elevated commercial and industrial buildings can often be designed so that they
can continue to operate during a flood reducing or eliminating business disrup-
tions.

44 CFR 59.1. Definitions: "Flood proofing" means any combination of structural
and non-structural additions, changes, or adjustments to structures which reduce
or eliminate flood damage to real estate or improved real property, water and
sanitary facilities, structures and their contents.

44 CFR 60.3(c)(3) [Communities must] Require that all new construction and
substantial improvements of non-residential structures within Zones A1-30, AE
and AH zones on the community's firm (i) have the lowest floor (including base-
ment) elevated to or above the base flood level or, (ii) together with attendant
utility and sanitary facilities, be designed so that below the base flood level the
structure is watertight with walls substantially impermeable to the passage of
water and with structural components having the capability of resisting hydro-
static and hydrodynamic loads and effects of buoyancy;

44 CFR 60.3(c)(4) [Communities must] Provide that where a non-residential
structure is intended to be made watertight below the base flood level, (i) a reg-
istered professional engineer or architect shall develop and/or review structural
design, specifications, and plans for the construction, and shall certify that the
design and methods of construction are in accordance with accepted standards
of practice for meeting the applicable provisions of paragraph (c)(3)(ii) or (c)(8)(ii)
of this section, and (ii) a record of such certificates which includes the specific
elevation (in relation to mean sea level) to which such structures are floodproofed
shall be maintained with the official designated by the community under
859.22(a)(9)(iii);
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This DECLARATION made this ____ day of ,19 by
(“Owner”) having an address at

WITNESSETH:

WHEREAS, the Owner is the record owner of all that real property located at
in the City of in the County of
, designated in the Tax Records as .

WHEREAS, the Owner has applied for a permit or variance to place a structure on that
property that either (I) does not conform, or (2) may be noncompliant by later conversion, to

the strict elevation requirements of Article Section of the Floodplain Man-
agement Ordinance of (“Ordinance”) and under Permit Number
(“Permit”).

WHEREAS, the Owner agrees to record this DECLARATION and certifies and declares
that the following covenants, conditions and restrictions are placed on the affected property as
a condition of granting the Permit, and affects rights and obligations of the Owner and shall be
binding on the Owner, his heirs, personal representatives, successors and assigns.

UPON THE TERMS AND SUBJECT TO THE CONDITIONS, as follows:

1. The structure or part thereof to which these conditions apply is:

2. At this site, the Base Flood Elevation is feet above mean sea level, National
Geodetic Vertical Datum.

3. Enclosed areas below the Base Flood Elevation shall be used solely for parking of ve-
hicles, limited storage, or access to the building. All interior walls, ceilings and floors below the
Base Flood Elevation shall be unfinished or constructed of flood resistant materials. Mechani-
cal, electrical or plumbing devices shall not be installed below the Base Flood Elevation.

4. The walls of the enclosed areas below the Base Flood Elevation shall be equipped and
remain equipped with vents as shown on the Permit.

5. Any alterations or changes from these conditions constitute a violation of the Permit

and may render the structure uninsurable or increase the cost for flood insurance. The juris-
diction issuing the Permit and enforcing the Ordinance may take any appropriate legal action
to correct any violation.

6. Other conditions:

In witness whereof the undersigned set their hands and seals this day of
,19 .
(Seal)
Owner
(Seal)
Witness

Figure 5-13: Example Nonconversion agreement
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For the purposes of regulating new construction, floodproofing is defined
measures incorporated in the design of the building so that below the BFE:

Walls are watertight (substantially impermeable to the passage of water),

Structural components can resist hydrostatic and hydrodynamic loads and
effects of buoyancy, and

Utilities are protected from flood damage.

Most floodproofing is appropriate only where floodwaters are less than three
feet deep, since walls and floors may collapse under higher water levels.

A registered professional engineer or architect must prepare the building plans
and certify the floodproofing measures, preferably using the FEMA Floodproof-
ing Certificate form. Thisis discussed in more detail in Unit 7, Section G.

Floodproofing techniques that require human intervention are allowed but
should be discouraged. Human intervention means that a person has to take some
action before the floodwater arrives, such as turn avalve, close an opening or
switch on a pump. There are many potential causes of failure for these techniques,
including inadequate warning time, no person on duty when the warning is issued,
the responsible person can’t find the right parts or tools, the person istoo excited
or too weak to install things correctly, and/or the electricity fails.

Before you approve plans for a building that relies on human intervention to
be floodproofed, you should make sure that there are plans and precautions to
keep such problems from occurring. Techniques that rely on human intervention
should only be allowed in areas with adequate warning time and in situations
where there will be someone present who is capable of implementing or installing
the required measures.

More information on floodproofing can be found in FEMA’s Technical Bul-
letin 3-93, Non-Residential Floodproofing Requirements and Certification for
Buildings Located in Special Flood Hazard Areas (FIA-TB-3. 1993)

How high?

The minimum NFIP requirement is to floodproof a building to the BFE. How-
ever, when it israted for flood insurance, one foot is subtracted from the flood-
proofed elevation. Therefore, abuilding has to be floodproofed to one foot above
the BFE to receive the same favorable insurance rates as a building elevated to the
BFE. Unit 9, Section B, discusses thisin more detail.
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BASEMENTS

The definition of the “lowest floor” includes basements and the definition of
“basement” includes any floor level below grade.

44 CFR 59.1 Definitions: "Basement" means any area of the building having its
floor subgrade (below ground level) on all sides.

Note that “walkout basements,” "daylight basements’ or "terrace levels' are
usually subgrade on only three sides, with the downhill side at or above grade.
Thus, they are not considered basements for either floodplain management or
flood insurance rating purposes (but they are still the lowest floor of a building for
floodplain management and insurance rating purposes). If these areas are used
only for parking, access, or storage and they meet other ordinance requirements,
they can be regulated as enclosures below an elevated building and not be consid-
ered the lowest floor of the building.

On the other hand, cellars, the lower level of a split-level or bi-level house,
garden apartments and other finished floors below grade are considered base-
ments under NFIP regulations.

Since the lowest floor of aresidential building must be above the BFE, the
only way to build aresidential basement in the floodplainisif it is elevated and
surrounded by fill. Floodproofed non-residential basement are allowed, though.

A few communities have obtained exceptions to the NFIP regulations that al-
low them to permit floodproofed residential basements. The soil types and flood-
ing conditions in these communities allow construction of floodproofed base-
ments that are not subject to damage by hydrostatic or hydrodynamic forces.

A community may apply for an exception to allow floodproofed residential
basements if it can demonstrate flood depths are less than five feet, velocities are
less than five feet per second, there is adequate warning time for the site and it has
appropriate construction requirements. This exception is explained in 44 CFR
60.6(C).

Buildings with floodproofed basements must have their design certified by a
registered engineer or architect and are more difficult to construct than buildings
elevated above the BFE. Improperly designed or constructed basements can col-
lapse or otherwise fail resulting in major damage to the structure.
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ANCHORING

44 CFR 60.3(a)(3) ...If a proposed building site is in a flood-prone area, all new
construction and substantial improvements shall (i) be designed (or modified)
and adequately anchored to prevent flotation, collapse, or lateral movement of
the structure resulting from hydrodynamic and hydrostatic loads, including the
effects of buoyancy...

Both elevated and floodproofed buildings must be properly anchored to stabi-
lize them against flood forces. This means anchoring the building to its founda-
tion and ensuring that the foundation won’t move. Therefore, you need to make
sure there is adequate protection against hydrostatic and hydrodynamic forces and
erosion and scour that can undercut the foundation.

In areas of shallow flooding and low flood velocities, normal construction
practices suffice. Additional anchoring measures, such as using extra bolts to
connect the sill to the foundation or installing rods to connect the cap to the sill,
should be required in three situations:

Where the flood flows faster than five feet per second.
In coastal areas subject to waves and high winds.
In manufactured or mobile homes.
In some areas it may be necessary to use foundations such as piles or piers
which provide less resistance to floodwaters.

If your community has any of these conditions, you should seeif there are
state standards that take these into account, such as state coastal construction or
manufactured housing (mobile home) tie-down regulations. If not, it is recom-
mended that the builder’s architect or engineer sign a statement saying the design
of the building includes “anchoring adequate to prevent flotation, collapse and
lateral movement” during the base flood.

FLOOD-RESISTANT MATERIAL

Whether abuilding is elevated or floodproofed, it isimportant that all parts
exposed to floodwaters be made of flood-resistant materials (Figure 5-14).

44 CFR 60.3(a) (3) ...If a proposed building site is in a flood-prone area, all new
construction and substantial improvements shall (ii) be constructed with materials
resistant to flood damage...

“Flood-resistant materials’ include any building product capable of with-
standing direct and prolonged contact with floodwaters without sustaining signifi-
cant damage. “Prolonged contact” means at least 72 hours, and “significant dam-
age” is any damage requiring more than low-cost cosmetic repair (such as paint-
ing).
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Concrete, concrete block or glazed brick
Clay, concrete or ceramic tile

Galvanized or stainless steel nails, hurricane clips and connectors (in areas
subject to saltwater flooding)

Indoor-outdoor carpeting with synthetic backing (do not fasten down)
Vinyl, terrazzo, rubber or vinyl floor covering with waterproof adhesives.
Metal doors and window frames.

Polyester-epoxy paint (do not use mildew-resistant paint indoors, espe-
cialy on cribs, playpens or toys because it contains an ingredient that is
toxic)

Stone, slate or cast stone (with waterproof mortar)

Mastic, silicone or polyurethane formed-in-place flooring. Styrofoam in-
sulation

Water-resistant glue

Pressure treated (.40 CCA minimum) or naturally decay resistant lumber,
marine grade plywood

Figure 5-14: Flood-resistant materials

For further details on flood-resistant material requirements, refer to FEMA
Technical Bulletin 2-93, Flood-Resistant Materials Requirements for Buildings
Located in Special Flood Hazard Areas.

ACCESSORY STRUCTURES

Certain accessory structures may not qualify as “buildings.” For example,
open structures, such as gazebos and picnic pavilions that do not have at least two
rigid walls, are not “buildings’ and do not have to be elevated or floodproofed.

In some cases, low-cost accessory buildings may not have to be elevated or
dry floodproofed. These structures would include detached garages, boathouses,
small pole barns and storage sheds. Such structures must meet these three re-
guirements:

The owner must obtain a variance (contact your FEMA Regiona Office
on procedures for this type of variance),
The building has the required openings to alow floodwatersin, and
The building is wet floodproofed.
Wet floodproofing involves using flood-resistant materials below the BFE and
elevating things subject to flood damage above the BFE. Items that can be in-
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stalled above the BFE include electrical boxes, switches and outlets. Only the
minimum amount of electrical equipment required by code may be located below
the BFE, and that equipment must be flood damage resistant.

For additional guidance, see Wet Floodproofing Requirements, FIA-TB-7,

FEMA 1994, and Engineering Principles and Practices for Flood Damage-
Resistant Building Support Utility Systems, (due to be published in late 1998).

MANUFACTURED HOMES

44 CFR 59.1 Definitions: "Manufactured home" means a structure, transportable
in one or more sections, which is built on a permanent chassis and is designed
for use with or without a permanent foundation when attached to the required
utilities. The term "manufactured home" does not include a "recreational vehicle".

A manufactured home includes a building that is transportable, a mobile home
or a“double wide” under the NFIP regulations.

Elevation

Generally, manufactured homes must meet the same flood protection require-
ment as “stick built” or conventional housing. Since they are usually residential
buildings, they must be elevated so the lowest floor is above the BFE.

44 CFR 59.1 Definitions: "Manufactured home park or subdivision" means a par-
cel (or contiguous parcels) of land divided into two or more manufactured home
lots for rent or sale.

44 CFR 60.3(c)(12) Require that manufactured homes to be placed or substan-
tially improved on sites in an existing manufactured home park or subdivision
within Zones A-1-30, AH, and AE on the community's FIRM that are not subject
to the provisions of paragraph (c)(6) of this section be elevated so that either (I)
the lowest floor of the manufactured home is at or above the base flood eleva-
tion, or (ii) the manufactured home chassis is supported by reinforced piers or
other foundation elements of at least equivalent strength that are no less than 36
inches in height above grade and be securely anchored to an adequately an-
chored foundation system to resist floatation, collapse, and lateral movement.

44 CFR Section 60.3(c)(12) alows for alimited exemption to elevating to the
BFE in pre-FIRM manufactured housing (mobile home) parks. In such older
parks, a newly placed manufactured home chassis may be elevated only three feet
above grade provided it “is supported by reinforced piers or other foundation ele-
ments of at least equivalent strength.”

This exemption does not apply to new manufactured housing (mobile home)
parks, expansions to existing parks, to manufactured housing located outside a
pre-FIRM park, or to repairing or replacing a manufactured home in a pre-FIRM
park substantially damaged by a flood.
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This exemption is a compromise that tries to balance the flood hazard against
the severe economic impacts on some manufactured home park owners that
would result if elevation to the BFE were required. The exemption may not be
necessary or appropriate for your community, especialy if manufactured home
parks are able to meet the requirement to elevate to the BFE. In other areas, the
flood hazard may be so severe that the exemption may put lives and property at
too great arisk. Many states have not included this exemption in their model or-
dinances and it may not be in your regulations.

Anchoring

44 CFR 60.3(c)(6) ...[Manufactured homes must] be elevated on a permanent
foundation ... and be securely anchored to an adequately anchored foundation
system to resist flotation, collapse and lateral movement.

A “permanent foundation” means more than a stack of concrete blocks. It
should include a bel ow-grade footing capable of resisting overturning, the depth
needs to account for frost depth and expected scour, the footing must be sized ap-
propriately for the site’ s soil bearing capacity, and the design needs to account for
seismic and other hazards.

The following types of permanent foundations should be used:

Reinforced piers,

Posts,

Piles,

Poured concrete walls,
Reinforced block walls, or
Compacted fill.

“Adequately anchored” means a system of ties, anchors and anchoring
equipment that will withstand flood and wind forces. The system must work in
saturated soil conditions. Usually this means over-the-top or frame tie-downs in
addition to standard connections to the foundation.

Most states have manufactured home tie-down regulations. Check with your
state NFIP coordinator to see if your state’ s regulations also meet the NFIP an-
choring standard. If so, you need only make sure that the state requirement is met
for each new manufactured home installed in your floodplain.

If not, see FEMA’s Manufactured Home Installation in Flood Hazard Areas,
FEMA-85, for additional guidance on anchoring.
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The anchoring requirement does apply in an existing (pre-FIRM) manufac-
tured housing or mobile home park. Even if not elevated above the BFE, the
owner must still certify that the anchoring system will still withstand the forces of
aflood over the first floor.

Evacuation: In some areas, there is adegquate warning time to remove a manu-
factured home from harm'’s way. Protecting such property should not be discour-
aged, so FEMA alows an evacuated manufactured home to be put back on the
original site without having to meet the requirements for siting a new building. An
existing manufactured home can be returned after an evacuation without being
elevated provided it is not enlarged or atered.

RECREATIONAL VEHICLES

44 CFR 59.1 Definitions: "Recreational vehicle" means a vehicle which is:
(a) built on a single chassis;
(b) 400 square feet or less when measured at the largest horizontal projection;

(c) designed to be self-propelled or permanently towable by a light duty truck;
and

(d) designed primarily not for use as a permanent dwelling but as temporary liv-
ing quarters for recreational, camping, travel, or seasonal use.

A recreational vehicle placed on asitein an SFHA must:

Meet the elevation and anchoring requirements for manufactured homes,
Be on the site for fewer than 180 consecutive days, OR

Be fully licensed and ready for highway use. “Ready for highway use”
means that it is on its wheels or jacking system, is attached to the site only
by quick disconnect type utilities and has no permanently attached addi-
tions.

The purpose of this requirement is to prevent recreationa vehicles from being
permanently placed in the floodplain unless they are as well protected from
flooding as a manufactured home.

AO AND AH ZONES

AQO Zones are shallow flooding areas where FEMA provides a base flood
depth. Since there is no BFE, the rules read a little differently.

All new construction and substantial improvements of residential structures

shall have the lowest floor (including basement) elevated above the highest adja-
cent grade:
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At least as high as the depth number specified in feet on the community's
FIRM, or

At least two feet if no depth number is specified.

All new construction or substantial improvements of nonresidential structures
shall meet the above requirements or, together with attendant utility and sanitary
facilities, be floodproofed to the same elevation.

AH Zones are sheet flow areas. In AO and AH Zones, adequate drainage
paths are required around structures on slopes to guide floodwater around and
away from proposed structures. (Requiring this throughout the community is a
good idea, as it will prevent local drainage problems from causing surface flood-

ing.)
A99 AND AR ZONES

An A99 Zoneis an SFHA that will be protected by a Federal flood control
project that is currently under construction and which meets specified conditions.

An AR Zoneis an SFHA that used to be aB, C or X Zone that used to be
protected by an accredited flood control system. The system has been decertified
but isin the process of being restored to provide protection to the base flood level.

When the flood control systems are completed or restored, the areasin A99
and AR Zones are expected to be remapped and taken out of the SFHA. Until
then, they are treated as SFHA for insurance purposes and there are some flood-
plain management requirements.

A99 and AR Zones are specia situations—few exist. If you have one, you
should contact your state NFIP coordinating agency or FEMA Regiona Office for
guidance on regulatory requirements for you situation.
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9.

10.

11.

12.

13.

14.

LEARNING CHECK #3
What does Basic rule #4 say about new buildingsin A Zones?
Where would elevation on piles or columns be preferred?
Can a basement be considered the “lowest floor?’

If aresidence is elevated above the BFE in an A Zone, where do you measure
how high the building is?

What can be alowed under the lowest floor of an elevated building?

Mr. Jones shows you plans for a house elevated on a concrete block crawl-
gpace. The area of the crawlspace will be 1,750 square feet.

a. How many standard 8" x 16” vents will be needed?
b. How high can they be above ground level?
c. Can Mr. Jones put his hot water heater in the crawlspace?

Mrs. Smith is elevating a house in the AE Zone 8' above grade. How can you
make sure that the area below the lowest floor won’'t be improved, finished or
otherwise turned into living space?

What three things do you need to check for to ensure that a building is flood-
proofed?

Can a new home in the flood fringe be floodproofed?
What' s the NFIP definition of “basement?’

If abuilding is proposed to be located in ariverine floodplain with flood ve-
locities of 12 —15 feet per second, what should you ask the builder to provide
to assure you that the building won't get washed away during a flood?

The builder of ahouse to be elevated on concrete columns wants to use wood
for the stairway. He is concerned that wood will swell and warp if it gets wet
during aflood. Can a portion of the house below the BFE be built of wood?

How is a manufactured home outside of a manufactured housing park treated
differently from a conventional “stick built” home?

How is a 600 square foot motor home that is permanently attached to arein-
forced block wall foundation treated differently from a manufactured home?
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F. NEw BUILDINGS IN V ZONES

Zones V1-30, VE and/or V identified on FIRMs designate high hazard areas
along coastlines that are subject to high water levels and wave action from strong
storms and hurricanes. The winds, waves and tidal surges associated with these
storms cause water of high velocity to sweep over nearby land. Many V Zones are
also subject to erosion and scour which can undercut building foundations.

Basic rule #5: V Zones have special building protection standards in addi-
tion to the requirements for A Zones.

This section identifies only those building protection requirements that differ
from the A Zone criteria. Unless mentioned in this section, all A Zone standards
apply for new and substantially improved buildingsin V Zones.

S VIDEO: BEST BUILD: CONSTRUCTING A
% SOUND COASTAL HOME
7
\
/ Before continuing, please view the 20-minute video
segment on construction techniquesin coastal areas. Called

Best Build I: Constructing a Sound Coastal Home, it is on the second videotape
included in the course materials. Do not rewind the tape.

BUILDING LOCATION

New or substantially improved buildingsin V Zones cannot be over water.
They must be located landward of mean high tide. In fact, it's best to be as far
back from the shore as possible in order to avoid the more dangerous areas subject
to waves and erosion.

Avoid areas of sand dunes and mangroves. Human alteration of sand dunes
and mangrove stands within V Zones is prohibited unless it can be demonstrated
that such alterations will not increase potential flood damage.

Both of these natural features are protected against alteration because they are
important first lines of defense against coastal storms and can do much to reduce
losses to inland coastal development.

Generally, you can assume that any removal or other alteration of a sand dune
will increase flood damage. The burden should be placed on the permit applicant
to demonstrate that this will not occur. Thiswill require areport by a coastal en-
gineer or geologist.
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ELEVATION ON PILES OR COLUMNS

All new construction and substantial improvements to buildingsin V Zones
must be elevated on pilings, posts, piers or columns.

44 CFR 60.3(e)(4) [The community must] Provide that all new construction and
substantial improvements in Zones V1-30 and VE, and also Zone V if base flood
elevation data is available, on the community's FIRM, are elevated on pilings and
columns so that (i) the bottom of the lowest horizontal structural member of the
lowest floor (excluding the pilings or columns) is elevated to or above the base
flood level...

Elevation—on fill, solid walls or crawlspaces—and floodproofing are prohib-
ited because these techniques present obstructions to wave action. The force of a
breaking wave is so great that these types of foundations would be severely dam-
aged, resulting in collapse of the building.

Construction on piles or columns allows waves to pass under the building
without transmitting the full force of the waves to the building’s foundation. A
specia case is made for installing breakaway walls between the pilings or col-
umns, but such walls are not supporting foundation walls.

Whilefill is not allowed for structural support for buildings within V Zones
because of the severe erosion potential of such locations, limited fill is alowed for
landscaping, local drainage needs, and to smooth out a site for an unreinforced
concrete pad.

How high? Within V
Zones, the controlling eleva
tion is the bottom of the low-
est horizontal structural
member of the lowest floor.
(In comparison, within A
Zones, the controlling eleva- REFERENCE| ADJACENT
tion is the top of the lowest Sl
floor.) Thisisto keep the
entire building above the an-
ticipated breaking wave
height of a base flood storm
surge.

Figure 5-15: In V Zones, the lowest floor
is measured from the bottom of the
lowest horizontal structural member
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Wind and water loads

The design of the supporting foundation must account for wind loads in com-
bination with the forces that accompany the base flood. As noted in the video,
cross bracing and proper connections are key to this.

44 CFR 60.3(e)(4) ...(ii)) [The community must ensure that] the pile or column
foundation and structure attached thereto is anchored to resist flotation, collapse
and lateral movement due to the effects of wind and water loads acting simulta-
neously on all building components. Water loading values used shall be those
associated with the base flood. Wind loading values used shall be those required
by applicable State or local building standards. A registered professional engi-
neer or architect shall develop or review the structural design, specifications and
plans for the construction, and shall certify that the design and methods of con-
struction to be used are in accordance with accepted standards of practice for
meeting the provisions of (e)(4)(i) and (ii) of this section.

Posts of wood, steel, or pre-cast concrete are preferred over block columns
and similar foundations that are less resistant to lateral forces. Pilings are pre-
ferred in areas subject to erosion and scour, but it is critical that they be embedded
deep enough (Figure 5-16).

__ Base Flood
A Elevation

Existing Ground
Surface

R SN
Pile Potential

Length y Scour Zone
N

Pile Pile Embedment
Embedment Required for
Structural
Support

y Uy v

Figure 5-16: Piles must be embedded well below the scour depth
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Figure 5-17: This house had inadequate pile embedment and cross bracing

Certification

A registered professional engineer or architect must develop or review the
structural design, specifications and plans for the construction, and certify that the
design and planned methods of construction are in accordance with accepted
standards of practice for meeting the above provisions.

Y ou must maintain a copy of the engineer’s or architect’s certification in the
permit file for all structures built or substantialy improved in the V Zone.

The North Carolina Division of Emergency Management has prepared aV-
Zone certification form (Figure 5-18) to ensure that these requirements are met.
Thisis provided as an example. Check with your state NFIP coordinator to see if
your state has developed aVV Zone certification form.

BREAKAWAY WALLS

Any walls below the lowest floor in abuilding in aV Zone should give way
under wind and water loads without causing collapse, displacement or other dam-
age to the elevated portion of the building or the supporting pilings or columns.

Any enclosed space below the lowest floor must be free of obstruction, or
constructed with nonsupporting breakaway materials such as open wood | attice-
work or insect screening. Just asin A Zones, this space is to be used solely for
parking of vehicles, building access or storage, and must be constructed of flood-
resistant material.
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44 CFR 60.3(e)(5) [The community must] Provide that all new construction and
substantial improvements within Zones V1-30, VE, and V on the community's
FIRM have the space below the lowest floor either free of obstruction or con-
structed with non-supporting breakaway walls, open wood lattice-work, or insect
screening intended to collapse under wind and water loads without causing col-
lapse, displacement, or other structural damage to the elevated portion of the
building or supporting foundation system. For the purposes of this section, a
breakaway wall shall have a design safe loading resistance of not less than 10
and no more than 20 pounds per square foot. Use of breakaway walls which ex-
ceed a design safe loading resistance of 20 pounds per square foot (either by
design or when so required by local or State codes) may be permitted only if a
registered professional engineer or architect certifies that the designs proposed
meet the following conditions:

Solid breakaway wall panels are allowed, as are garage doors that meet the
same breakaway requirements.

The area enclosed by solid breakaway walls should be limited to less than 300
square feet because:

Flood insurance rates increase dramatically for enclosures larger than 300
square feet.

Larger areas encourage conversion to habitable living areas, which are dif-
ficult to detect and enforce as violations.

For further information see Coastal Construction Manual, FEMA-55 (1986),
and Free-of-Obstruction Requirements for Buildings Located in Coastal High
Hazard Areas, FIA-TB-5 (FEMA 1993).

NFIP Requirements 5-51



V-Zone Certification

Property Information For Insurance Company Use
Name of Building Owner Policy Number
Building Address or Other Description
City State Zip Code

SECTION I: FLOOD INSURANCE RATE MAP (FIRM) INFORMATION
Note: to be obtained from appropriate FIRMs

Community Number l Panel Number | Suffix | Date of FIRM Index | FIRM Zone

SECTION ll: ELEVATION INFORMATION
Note: This form is not a substitute for an Elevation Certificate. Elevations should be rounded to nearest tenth of a foot.

1. Elevation of the Bottom of Lowest Horizontal Structure Member .............ccoceveiinininisncninnnencenineisenns feet
2. Base Flood Elevation..........cccccuviniiurincsinininsninnssiennicsseecnnes feet
3. Elevation of Lowest AdJacent Grade ...........coceverreriinerernenensienerercsreroresseessnsesssessassnsssseseseseseresssssnsesss feet
4. Approximate Depth of Anticipated Scour/Erosion Used for Foundation Design .............cceverererncnnnn. feet
5. Embedment Depth of Pilings or Foundation Below Lowest Adjacent Grade .............ccecoceereeerernrnnnnne feet
6. Datum Used: NGVD ’29 NAVD '88 Other

SECTION lll: FLOOD INSURANCE RATE MAP (FIRM) INFORMATION

Note: This section must be certified by a registered professional engineer or architect

I certify that | have developed or reviewed the structural design, plans and specifications for construction and that the

methods of construction to be used are in accordance with accepted standards of practice for meeting the following

provisions:

a) The bottom of the lowest horizontal structure member of the lowest floor (excluding the pilings or columns) is elevated to
or above the BFE; and,

b) The pile or column foundation and structure attached thereto is anchored to resist flotation, collapse and lateral
movement due to the effects of the wind and water loads acting simultaneously on all building components. Water
loading values used are those associated with the base flood including wave action. Wind loading values used are those
required by the applicable State or local building code. The potential for scour and erosion at the foundation has been
anticipated for conditions associated with the flood, including wave action.

SECTION IV: FLOOD INSURANCE RATE MAP (FIRM) INFORMATION

Note: This section must be certified by a registered professional engineer or architect
| certify that | have developed or reviewed the structural design, plans and specifications for construction and that the
design and methods of construction to be used for the breakaway walls are in accordance with accepted standards of
practice for meeting the following provisions:
c) Breakaway collapse shall result from water load less than that which would occur during the base flood; and,
d) The elevated portion of the building and supporting foundation system shall not be subject to collapse, displacement, or
other structural damage due to the effects of wind and water loads acting simultaneously on all building components
(wind and water loading values defined in Section lil)..

SECTION V: CERTIFICATION

(Check: Section Il and/or Section IV )
Name of Certifier | Title
Firm Name License Number
Street Address Phone Number
( )
City State Zip Code
Signature Date

Figure 5-18: Sample V Zone certification
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G. OTHER REQUIREMENTS

The primary thrust of the NFIP regulations is to protect insurable buildings
and reduce future exposure to flood hazards. However, there are some additional
requirements that help ensure that the buildings stay habitable and additional
flood problems are not created.

SUBDIVISIONS

As noted in Section B of this unit, once you obtain base flood elevations for a
subdivision or other large development, new buildings must be properly elevated
or floodproofed. These developments must also be reviewed to ensure their infra-
structure is reasonably safe from flood damage.

44 CFR 60.3(a)(4) [The community must] Review subdivision proposals and
other proposed new development including manufactured home parks or subdi-
visions, to determine whether such proposals will be reasonably safe from flood-
ing. If a subdivision proposal or other proposed new development is in a flood-
prone area, any such proposals shall be reviewed to assure that (i) all such pro-
posals are consistent with the need to minimize flood damage within the flood-
prone area, (ii) all public utilities and facilities, such as sewer, gas, electrical, and
water systems are located and constructed to minimize or eliminate flood dam-
age, and (iii) adequate drainage is provided to reduce exposure to flood hazards;

This review applies to subdivisions and other development, such as apart-
ments, parks, shopping centers, schools and other projects.

If oneisfloodprone, the builder should:

Minimize flood damage by locating structures on the highest ground.

Have public utilities and facilities located and constructed so as to mini-
mize flood damage.

Provide adequate drainage for each building site.

The site plans of new development and proposed plats for subdivisions can
usually be designed to minimize the potentia for flood damage while still
achieving the economic goals of the project. For example, lot size could be re-
duced and the lots clustered on high ground, with homesites having views of the
floodplain.

WATER AND SEWER SYSTEMS

44 CFR 60.3(a)(5) [The community must] Require within flood-prone areas new
and replacement water supply systems to be designed to minimize or eliminate
infiltration of flood waters into the systems; and
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44 CFR 60.3(a)(6) [The community must] Require within flood-prone areas (i)
new and replacement sanitary sewage systems to be designed to minimize or
eliminate infiltration of flood waters into the systems and discharges from the
systems into flood waters and (ii) onsite waste disposal systems to be located to
avoid impairment to them or contamination from them during flooding.

The objective of these requirementsis to ensure that a building that is pro-
tected from flood damage can still be used after the flood recedes.

In most instances, these criteria can be met through careful system design.
Manholes should be raised above the 100-year flood level or equipped with seals
to prevent leakage. Pumping stations should have electrical panels elevated above
the BFE.

On-site waste disposal systems should be located to ensure they are accessible
during aflood, and that they will not release contamination in aflood. The first
objective should be to locate the system outside the flood hazard areg, if that is
feasible. At a minimum, an automatic backflow valve should be installed to pre-
vent sewage from backing up into the building during flooding.

WATERCOURSE ALTERATIONS

44 CFR 60.3(b)(6) [The community must] Notify, in riverine situations, adjacent
communities and the State Coordinating Office prior to any alteration or reloca-
tion of a watercourse, and submit copies of such notifications to the [Federal In-
surance] Administrator;

The community must notify adjacent communities and the appropriate state
agency prior to atering or relocating any river or stream within its jurisdiction.
Copies of such notifications must be submitted to the FEMA Regional Office.

44 CFR 60.3(b)(7) [The community must] Assure that the flood carrying capacity
within the altered or relocated portion of any watercourse is maintained,;

Any alteration or relocation of a watercourse should not increase the commu-
nity's flood risks or those of any adjacent community. This could happen if the
watercourse's capacity to carry flood flow is reduced because a smaller or less-
efficient channel is created, or by modifications to the floodway as aresult of the
project.

After altering a watercourse, the developer has created an artificial situation
and must assume responsibility for maintaining the capacity of the modified
channel. Otherwise, flooding is likely to increase as the channel silts in, meanders
or tries to go back to its old location.

For any significant alteration or relocation, you should consider requiring the

applicant to have an engineer certify that the flood-flow carrying capacity is
maintained and that there will be no increase in flood flows downstream.
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Federal and state permits may be required for any alteration or relocation ac-
tivity. It is recommended that the community require the submittal and approval
of aCLOMR from FEMA for large-scale proposals (see CLOMR procedures dis-
cussion in Unit 4, Section D).
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LEARNING CHECK #4

1. What does Basic rule #5 say about new buildingsinV Zones?

2. Cananew building be built in the V Zone elevated on a crawlspace?

3. Whereisthe lowest floor measured in aV Zone?

4. What's the best way for a permit official to be sure that aVV Zone building will
be adequate to resist the wind and water |oads?

5. What's the best way to deal with those pesky sand dunesin aV Zone devel-
opment site?

6. If asubdivider makes sure that al building sites are above the BFE, does he
need to do anything more to meet the NFIP requirements?

7. How can you protect a sewer system from flooding?
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UNIT LEARNING EXERCISE

1. Inwhat part of the Code of Federal Regulations would you find the definition
for “development.?’

2. Wheredo | find the NFIP requirements for areas mapped with V Zones?

3. If acommunity has a FIRM that shows floodways and V Zones, which parts
of 44 CFR 60.3 must it abide by?

4. If your community follows the requirements of 44 CFR 60.3(d), does it have
to worry about what'sin 44 CFR 60.3(b)?

5. A building officialsfinds it easier to read an old flood map prepared on an
aeria photograph by the Corps of Engineers. He doesn’t want to use the cur-
rent FIRM because it doesn’t show all the buildings and features that the
photograph does. Can he make permit decisions based on the Corps map in-
stead of the FIRM?

6. A developer wants to build in an area mapped as an approximate A Zone on
Ireland Creek. He conducts a detailed flood study which is approved by the
Town Engineer. It shows that several lotsin the A Zone are actually higher
than the BFE calculated in the study.

a. Can you issue permits for building on those sites and treat them as C Zone
Sites?

b. Will the buyers of the properties have to buy flood insurance policies?
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7. Joe Deerdayer wants to build a small hunting cabin on alake in an approxi-
mate A Zone. It will be the only building within two miles. There are no
known sources of a base flood elevation. The cabin will cost less than $10,000
and he does not want to pay $2,000 for an engineering study to develop a
BFE. What can you do to make sure the property is protected from flooding?

8. Will adeveloper in an approximate A Zone have to prepare a detailed study to
calculate base flood elevations if the development is:

a 4 acres?
b. 60 lots?
c. Reserving all the SFHA as open space?

9. A restudy was performed on the Rocky River. The preliminary study will not
be final for another five months. It shows a new BFE at Site B that is two feet
lower than the BFE in your current FIS. Which one do you use to determine
the flood protection level for anew home at Site A?

10. Does dredging a creek to make it deeper to reduce flood levels need a flood-
plain permit?

11. Does replacing an old manufactured home with a new one on the same foun-
dation need a permit?

12. If an old manufactured home is replaced with a new one on the same founda-
tion, will the new one have to be elevated above the BFE?

13. If aproject will involve filling awetland, isit likely that a federal or state
permit will be needed?

14. A builder wants to put a house in the floodway. How much can his project in-
crease the base flood elevation (in feet)?
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15. Will paving a dirt street in the floodway need an engineer’s “no-rise” certifi-
cation?

16. A city councilman complains that the NFIP floodway regulations prevent con-
struction of aflood control dam that will protect people from flooding. What
can you tell him?

17. Does a substantial improvement to an existing building have to meet the same
requirements as construction of a new building?

18. Can anew nonresidential building be built:
a. Onfill in the flood fringe?
b. Onfill in the floodway?
c. Onfill intheV Zone?
d. At grade, but floodproofed in the flood fringe?
e. At grade, but floodproofed in the V Zone?

19. A builder wants to build an apartment building on stem walls parallel to the
flow of water with the lowest floor 8' above grade. Can the lower area be used
as aparking lot?

20. What’ s the best record to keep to be sure that a house was elevated high
enough?

21. How many standard 8” x 16” vents are needed for a building that will have a
2,250 square foot crawlspace?

22. Can the owner store garden tools in a floodable crawlspace?
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23. A business on the Mississippi River wants to build a floodproofed warehouse
in the flood fringe. The plans are to have the walls built of reinforced concrete
up to the BFE. Severa garage doorswill be open at grade to alow trucksin
and out, but the design includes movable shields that can be put in place be-
fore floodwaters arrive. There would be no other openings below the BFE.
The warehouse will have a 24-hour security force that will be trained on how
to install the shields. The design engineer will certify that the building will be
floodproofed (with human intervention) up to the base flood elevation. Can
you approve these plans?

24. A builder wants to build a“bi-level” house where the lowest floor is three feet
below grade. The lowest floor has large windows and includes three bedrooms
and a bathroom. Because it is habitable space, the owner does not consider
this a“basement.” Does the NFIP consider this a “ basement?’

25. The area below a planned elevated house in the V Zone will have a 260 square
foot enclosure to house the entryway and storage closets. The builder wants to
insulate the area and finish it with wallboard, wallpaper and carpeting. He
saysit’'s OK because the areais under 300 sgquare feet. What do you tell him?

26. Where can you find standards for tying down manufactured homes?

27. A new houseis planned to be built in an SFHA marked “Zone AO (depth 3
feet).” How high should the lowest floor be?

28. Why are pilings and posts preferred in V. Zones?
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ANSWERS TO THE LEARNING CHECKS

Learning check #1

1. What publication has the NFIP requirements for communities?
Chapter 44 of the Code of Federal Regulations

2. Most of the requirements relative to your community’s ordinance are in 44
CFR Parts and

59 and 60
3. Doesyour ordinance comply with the latest NFIP requirements?
Check with your FEMA Regional Office or State NFIP Coordinator

4. Which part of 44 CFR 60.3 covers the requirements for areas with a FIRM,
but no base flood elevations?

44 CFR 60.3(b)
5. What is“Basic rule#1” for using maps and data?
You must use the latest maps and flood data published by FEMA.

6. What map do you use if recently annexed areas do not show up on your com-
munity’s FIRM?

The FIRM for the county or the community the property used to be in.

7. 1f you find information that shows the ground to be higher than the BFE, can a
bank use that data when determining whether a flood insurance policy must be

purchased?

No. Insurance agents and lenders must use the current FIRM when setting in-
surance rates and determining whether flood insurance is required. If a per-

son wants to vary from the current FIRM to obtain different premium rates or
to not have to purchase a flood insurance policy, the FIRM must be officially
revised or amended.

8. SiteEisinthe approximate A Zone of Dean Lake. A developer wantsto build

asmall commercial building on a 3 acre site. Where do you get a base flood
elevation for Site E?

Try these sources (in order of preference):
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— Check with your state NFIP coordinator, local water-related districts, the
Corps of Engineers, etc. to see if there are any existing studies.

— Itispossible that the highway agency did a study of the stream when the
Turnpike bridge was built.

— Seeif the Town Engineer or the developer’s engineer will conduct a study.
— Usetheflood of record plus a margin of protection

9. A developer downstream of Dean Lake wants to build a 40 acre subdivision
that crosses Ireland Creek. Y ou need a base flood elevation before you review
the plans. What options do you tell the developer he has?

— He can conduct a flood study and produce the BFESs at his expense or
— He can set the A Zone aside as open space and not conduct a flood study.

10. A restudy was performed on the Josias River. The preliminary study will not
be final for another five months. It shows a new BFE at Site N that is two feet
higher than the BFE in your current FIS. Which one do you use to determine
the flood protection level for anew home at Site N?

The draft revised data should be used unless the community disagrees with the
data and intends to appeal it.
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Learning check #2

1. What isbasic rule #2 on what needs a permit in the floodplain?
A permit isrequired for all development in the SFHA.

2. Define “development” as the term is used in your ordinance.

Your ordinance should have a definition that reads very much like: “’ Devel-
opment’ means any man-made change to improved or unimproved real estate,
including but not limited to buildings or other structures, mining, dredging,
filling, grading, paving, excavation or drilling operations or storage of
equipment or materials.”

3. Does your community only require building permits? If so, does someone who
wants to fill avacant lot need a permit from the community?

Depends on the community. If the answer is not “ yes,” then you need to revise
your ordinance and permit procedures.

4. The state in which Flood County is situated requires a permit from the state
Department of Environmental Protection for development on primary sand
dunes. A permit applicant wants to build on one near Site F. Department staff
informs you that based on the plans they have seen, they will have to deny the
state permit. Should the Flood County permit officer issue afloodplain devel-
opment permit?

No. The local permit should not be issued until staff are certain that the other
agencies requirements are met. If it isjust a question of time and a state per-
mit is expected to be issued, a local permit could be issued conditioned on
obtaining a state permit. However, if it is clear that the project violates the
state regulations, a local permit should not be issued until the matter is set-
tled.

5. What isBasic rule #3 as it relates to encroachments in riverine floodplains?
Devel opment must not increase the flood hazard on other properties.

6. An encroachment review should review projects in a floodway for what two
things?

Whether the project will obstruct flood flows and cause an increase in flood
heights upstream or adjacent to the project site and

Whether the project will remove an existing obstruction, resulting in increases
in flood flows downstream.
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7. A farmer wants to build adairy barn in the floodway. Will he need to provide
you with a*“no-rise” certification before you can issue the permit?

Yes

8. The same farmer wants to build a small addition onto his farmhouse (also in
the floodway). Can this be designed so he won't have to pay for an engineer’s
encroachment review?

Yes, if it islocated in the conveyance shadow of the farmhouse.

9. Inariverine AE Zone with a base flood elevation, what must a devel oper
show in order to demonstrate that he is meeting Basic Rule #3?

He must conduct an encroachment review that demonstrates that the cumula-
tive effect of the proposed development, when combined with all other existing
and anticipated devel opment:

— Will not increase the water surface elevation of the base flood more than
one foot at any point within the community, and

— Isconsistent with the technical criteria contained in Chapter 5 (Hydraulic
Analyses) of the Flood Insurance Sudy: Guidelines and Specifications for
Sudy Contractors, FEMA-37, 1995.

10. Does your state have a more restrictive standard than allowing flood heights to
increase by one foot?

Depends on the state. Some states have more restrictive encroachment stan-
dards, suchas0.5 or 0.1'.
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Learning check #3

1.

What does Basic rule #4 say about new buildingsin A Zones?

New, substantially improved or substantially damaged buildings must be pro-
tected from damage by the base flood.

Where would elevation on piles or columns be preferred?

In areas where flooding is likely to have high velocities or waves.
Can a basement be considered the “lowest floor?’

Yes.

If aresidence is elevated above the BFE in an A Zone, where do you measure
how high the building is?

At the top of the lowest floor.
What can be allowed under the lowest floor of an elevated building?
Only building access, vehicle parking, and storage.

Mr. Jones shows you plans for a house elevated on a concrete block crawl-
space. The area of the crawlspace will be 1,750 square feet.

d. How many standard 8" x 16” vents will be needed?
14. 1,750 divided by 128 = 13.67, rounded up to 14 vents
e. How high can they be above ground level?
The bottom of the vents must be no higher than one foot above grade.
f. Can Mr. Jones put his hot water heater in the crawlspace?
No. Unless the water heater can be entirely above the BFE.
Mrs. Smith is elevating a house in the AE Zone 8' above grade. How can you
make sure that the area below the lowest floor won’'t be improved, finished or

otherwise turned into living space?

Require that the lower area must be kept open or require the owner to sign a
nonconversion agreement (requiring large openings will also help).
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10.

11.

12.

13.

14.

What three things do you need to check for to ensure that a building is flood-
proofed?

Below the BFE:
— Walls are watertight (substantially imper meable to the passage of water),

— Sructural components can resist hydrostatic and hydrodynamic loads and
effects of buoyancy, and

— Utilities are protected from flood damage.
Can a new home in the flood fringe be floodproofed?

No. Elevation is the only method allowed for new residential buildingsin the
SFHA.

Wheat’ s the NFIP definition of “basement?’

"Basement” means any area of the building having its floor subgrade (below
ground level) on all sides.

If abuilding is proposed to be located in ariverine floodplain with flood ve-
locities of 12 —15 feet per second, what should you ask the builder to provide
to assure you that the building won't get washed away during a flood?

A statement from an architect or engineer that the design of the building in-
cludes “ anchoring adequate to prevent flotation, collapse and lateral move-
ment” during the base flood.

The builder of ahouse to be elevated on concrete columns wants to use wood
for the stairway. He is concerned that wood will swell and warp if it gets wet
during aflood. Can a portion of the house below the BFE be built of wood?

Yes, provided it is pressure treated (.40 CCA minimum), naturally decay re-
sistant lumber or marine grade plywood

How is a manufactured home outside of a manufactured housing park treated
differently from a conventional “stick built” home?

They are both treated the same. They must meet the same construction and
elevation requirements.

How is a 600 square foot motor home that is permanently attached to arein-
forced block wall foundation treated differently from a manufactured home?

They are both treated the same. They must meet the same construction and
elevation requirements.
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Learning check #4

1.

What does Basic rule #5 say about new buildingsinV Zones?

There are special building requirements in addition to the building protection
requirements for buildingsin A Zones.

Can a new building be built in the V Zone elevated on a crawlspace?

No. It can only be elevated on pilings, posts, piers or columns to avoid ob-
structions to the wave action.

Whereis the lowest floor measured in aVV Zone?
At the bottom of the lowest horizontal structural member.

What' s the best way for a permit official to be sure that aVV Zone building will
be adequate to resist the wind and water |oads?

Have an engineer certify that the design and planned methods of construction
are in accordance with accepted standards of practice to resist flotation, col-
lapse and lateral movement due to the effects of wind and water loads acting

simultaneously on all building components.

What' s the best way to deal with those pesky sand dunesin aVV Zone devel-
opment site?

Don't touch them. They provide important flood protection by breaking waves
during coastal storms. If they are to be disturbed, the permit applicant should
have an engineer’s or geologist’s report that their removal will not increase
flood damage.

If asubdivider makes sure that al building sites are above the BFE, does he
need to do anything more to meet the NFIP requirements?

The subdivider also needs to make sure that:

— All public utilities and facilities, such as sewer, gas, electrical, and water
systems are located and constructed to minimize or eliminate flood dam-
age, and

— Adequate drainage is provided to reduce exposure to flood hazards,
How can you protect a sewer system from flooding?

Through careful system design. Manholes should be raised above the 100-
year flood level or equipped with seals to prevent leakage. Pumping stations
should have electrical panels elevated above the BFE.
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Unit Learning Exercise

1. Inwhat part of the Code of Federal Regulations would you find the definition
for “development.?’

44 CFR 59.1 Definitions
2. Wheredo | find the NFIP requirements for areas mapped with V Zones?
44 CFR 60.3(e)

3. If acommunity has a FIRM that shows floodways and V Zones, which parts
of 44 CFR 60.3 must it abide by?

All parts up through 60.3(e)

4. If your community follows the requirements of 44 CFR 60.3(d), does it have
to worry about what’s in 44 CFR 60.3(b)?

Yes. The requirements are cumulative in Section 60.3.

5. A building officialsfinds it easier to read an old flood map prepared on an
aeria photograph by the Corps of Engineers. He doesn’t want to use the cur-
rent FIRM because it doesn’t show all the buildings and features that the
photograph does. Can he make permit decisions based on the Corps map in-
stead of the FIRM?

No. The community must use the latest maps and data provided by FEMA. If
the other map shows a higher BFE and a larger floodplain, the community
may adopt it in its ordinance as the regulatory floodplain and exceed the
minimum NFIP requirements. The map must be approved by the FEMA Re-
gional Office before thisis done.

6. A developer wants to build in an area mapped as an approximate A Zone on
Ireland Creek. He conducts a detailed flood study which is approved by the
Town Engineer. It shows that several lotsin the A Zone are actually higher
than the BFE calculated in the study.

c. Canyou issue permits for building on those sites and treat them as C Zone
Sites?

Yes, as long as the Town Engineer assures you that the developer’ s study

— Reasonably reflects flooding conditions expected during the base
flood,

— Istechnically correct, and

— Represents the best data available.
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7.

10.

11.

12.

d. Will the buyers of the properties have to buy flood insurance policies?

Yes, unless a map amendment or Letter of Map Amendment (LOMA) isis-
sued by FEMA.

Joe Deerdayer wants to build a small hunting cabin on alake in an approxi-
mate A Zone. It will be the only building within two miles. There are no
known sources of a base flood elevation. The cabin will cost less than $10,000
and he does not want to pay $2,000 for an engineering study to develop a
BFE. What can you do to make sure the property is protected from flooding?

Require that the lowest floor of the cabin be at least five feet above grade.

Will adeveloper in an approximate A Zone have to prepare a detailed study to
calculate base flood elevations if the development is:

d. 4acres? No
e. 60 lots? Yes
f. Reserving al the SFHA as open space? No

A restudy was performed on Rocky River. The preliminary study will not be
fina for another five months. It shows a new BFE at Site B that is two feet
lower than the BFE in your current FIS. Which one do you use to determine
the flood protection level for a new home at Site B?

When the BFE in the new study is lower than the BFE in the existing study,
the existing FIS data should be used until the new study is final.

Does dredging a creek to make it deeper to reduce flood levels need a flood-
plain permit?

Yes. It is considered development and all development needs a permit.

Does replacing an old manufactured home with a new one on the same foun-
dation need a permit?

Yes

If an old manufactured home is replaced with a new one on the same founda-
tion, will the new one have to be elevated above the BFE?

Yes, unlessit isin an existing manufactured home park. Then the owner has
the option of elevating either above the BFE or 36" above grade on rein-
forced piers.
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13.

14.

15.

16.

17.

If a project will involve filling awetland, isit likely that afederal or state
permit will be needed?

Yes. The U.S. Army Corps of Engineers requires a Section 404 permit for most
wetland filling activities. A local permit should not be issued until it is clear
that the project does not violate Section 404 rules.

A builder wants to put a house in the floodway. How much can his project in-
crease the base flood elevation (in feet)?

Zero. A project in a floodway is not allowed to cause any increase in flood-
waters.

Will paving adirt street in the floodway need an engineer’s “no-rise” certifi-
cation?

No, as long as the grade of the street is no higher than it was before the pav-
ing project.

A city councilman complains that the NFIP floodway regulations prevent con-
struction of aflood control dam that will protect people from flooding. What
can you tell him?

The community can apply for a conditional letter of map revision if it can pro-
vide the following:

— An evaluation of alternatives which, if carried out, would not result in an
increase in the BFE more than allowed, along with documentation as to
why these alternatives are not feasible.

— Documentation of individual legal notice to all affected property owners
(anyone affected by the increased flood elevations, within and outside of
the community) explaining the impact of the proposed action on their
properties.

— Concurrence, in writing, from the chief executive officer of any other
communities affected by the proposed actions.

— Certification that no structures are located in areas which would be af-
fected by the increased BFE (unless they have been purchased for reloca-
tion or demolition).

— Arequest for revision of BFE determinations in accordance with the pro-
visions of 44 CFR 65.6 of the FEMA regulations.

Does a substantial improvement to an existing building have to meet the same
reguirements as construction of a new building?

Yes
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18.

19.

20.

21.

22.

23.

Can a new nonresidential building be built:
a. Onfill in the flood fringe? Yes

b. Onfill inthe floodway? Probably not. It would be hard to show that the
fill does not cause an increase in flood heights.

c. Onfill intheV Zone? No
d. At grade, but floodproofed in the flood fringe? Yes
e. At grade, but floodproofed intheV Zone? No

A builder wants to build an apartment building on stem walls paralé to the
flow of water with the lowest floor 8' above grade. Can the lower area be used
as aparking lot?

Yes

What' s the best record to keep to be sure that a house was elevated high
enough?

A FEMA Elevation Certificate. Any surveyor’s or engineer’srecord of the
elevation of the lowest floor meets the NFIP requirements, but the FEMA form
is recommended.

How many standard 8" x 16" vents are needed for a building that will have a
2,250 square foot crawlspace?

18. 2,250 divided by 128 = 17.57, rounded up to 18.
Can the owner store garden tools in a floodable crawlspace?
Yes, if there is enough warning time to move it.

A business on the Mississippi River wants to build a floodproofed warehouse
in the flood fringe. The plans are to have the walls built of reinforced concrete
up to the BFE. Severa garage doors will be open at grade to alow trucksin
and out, but the design includes movable shields that can be put in place be-
fore floodwaters arrive. There would be no other openings below the BFE.
The warehouse will have a 24-hour security force that will be trained on how
to install the shields. The design engineer will certify that the building will be
floodproofed (with human intervention) up to the base flood elevation. Can
you approve these plans?

Yes, assuming there is adequate warning time to install the shields, which
there probably is on the Mississippi River.
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24. A builder wants to build a“bi-level” house where the lowest floor is three feet below grade.
The lowest floor has large windows and includes three bedrooms and a bathroom. Because it
is habitable space, the owner does not consider this a*“basement.” Does the NFIP consider
this a*“basement?’

Yes and the lowest floor (i.e., the basement) must be above the BFE.

25. The area below a planned elevated house in the V Zone will have a 260 square foot enclosure
to house the entryway and storage closets. The builder wants to insulate the area and finish it
with wallboard, wallpaper and carpeting. He says it’s OK because the area is under 300
sguare feet. What do you tell him?

It's not OK. Any enclosed space below the lowest floor must be built of flood resistant
materials and free of obstruction, or constructed with nonsupporting breakaway materials
such as open wood latticework or insect screening.

26. Where can you find standards for tying down manufactured homes?

Check first to see if there are state regulations. If not, see FEMA’s Manufactured Home
Installation in Flood Hazard Areas, FEMA-85.

27. A new house is planned to be built in an SFHA marked “Zone AO (depth 3 feet).” How high
should the lowest floor be?

At least 3 feet above the highest adjacent grade.
28. Why are pilings and posts preferred in V. Zones?

They can better withstand the wind and water loads.
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UNIT 6:
ADDITIONAL REGULATORY
MEASURES

In this unit

This unit begins with a discussion of the problem that arises when
regulations are so restrictive they effectively “take” people’s freedom
to use their properties.

It then describes some of the more common regulatory approaches
that exceed the NFIP's minimum standards which result in a better
and more appropriate local floodplain management program. These
include:

State required regulatory standards,
Higher local standards,
Regulations that address special flood hazards, and

Environmental protection regulations.
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INTRODUCTION

44 CFR 60.1(d) The criteria set forth in this subpart are minimum standards for
the adoption of flood plain management regulations by flood-prone... communi-
ties. Any community may exceed the minimum criteria under this Part by
adopting more comprehensive flood plain management regulations utilizing the
standards such as contained in Subpart C of this part. In some instances, com-
munity officials may have access to information or knowledge of conditions that
require, particularly for human safety, higher standards than the minimum criteria
set forth in Subpart A of this part. Therefore, any flood plain management regula-
tions adopted by a State or a community which are more restrictive than the
criteria set forth in this part are encouraged and shall take precedence.

The NFIP regulatory standards are minimums. They may not be appropriate
for every local situation or unique circumstances.

Therefore, states and communities are encouraged to enact more restrictive
requirements where needed to better protect people and properties from the local
flood hazard.

This unit reviews the more common approaches to this.

Many of these more restrictive requirements are eligible
for credit under the Community Rating System (CRS), a
program which provides insurance premium discounts to
= policyholders in communities with more restrictive flood-
NFIP/CRS plain management programs (see Unit 9, Section C). Where
CRS credit is provided, it is highlighted with this CRS
logo.
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A. TAKING

Why not simply tell people that they can’t build in the floodplain? If we did,
we wouldn’t have to worry about new buildings getting flooded and the regula-
tions would be simple to administer: Just say “No.”

While this regulatory standard appears desirable, it has one fatal legal prob-
lem: It could be a“taking.”

The Fifth Amendment to the Constitution states, “Nor shall property be taken
for public use without just compensation.” The Constitution contains this provi-
sion because in England, the king could take property and use it for his own
purpose—such as quartering troops or hunting— without compensation.

The term “taking” has come to mean any action by a government agency that
relieves a person of hisor her property without payment.

Government agencies possess the authority to acquire privately owned land.
Under the power of eminent domain, they can acquire land without the owner’s
agreement provided the acquisition clearly is for a demonstrably public purpose
and official condemnation proceedings are followed. Some common examples of
eminent domain actions are:

¢ Purchase of land for roads and public works projects.
¢ The development of public park land.
¢ Utility acquisition of rights of way for transmission lines, etc.

Courts have ruled that a taking may occur when the government enacts a law,
standard or regulation that limits the use of the land to the extent that the owner
has been deprived of all of his or her economic interest in using the property.
Thus, the government has “taken” the property under a legal provision known as
inverse condemnation.

In cases where a court has found a taking, the governmental body has been re-
quired to compensate the property owner. Often, though, the regulations are
retracted as applied to that property.

Usually, courts undertake a complicated balancing of public and private inter-
ests in deciding ataking issue. The courts will consider such factors as:
¢ Regulatory objectives.
¢ The harm posed by uncontrollable development.
¢ Reasonableness of the regulations.
¢ Severity of the economic impact upon the private property owner
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Case

Issue

Decision/impact

Village of Euclid v.
Ambler Realty
Company (1926)

The use of police power to regulate
land use

The court upheld the basic concept of zoning.

Turnpike Realty Co.
v. Town of Dedham
(1972)

Challenge to the constitutionality of
the NFIP

The court upheld the floodplain management
regulations.

Just v. Marienette
(1972)

A wetland regulatory case

The court decided that a landowner does not
have the unlimited right to use the land for a
purpose which is unsuited to its natural state
or that will injure the rights of others.

Texas Landowners
Association v. Harris
(1978)

Challenge to the validity of the NFIP
and its mitigation requirements

The courts held that the NFIP was reason-
able. A community could not claim a taking if
insurance or disaster relief was denied for
failure to comply with NFIP standards, be-
cause they are benefits, not rights.

First Evangelical
Lutheran Church of
Glendale v. Los
Angeles County, LA
(1987)

Whether a temporary building
moratorium that was deemed a
taking would require compensation

The U.S. Supreme Court held that temporary
regulatory takings could require compensa-
tion. This case was sent back to the state to
decide if a taking had occurred. The state
endorsed the floodplain regulations and held
that the regulations were not a taking.

Adolph v. FEMA
(1988)

Whether the parish floodplain
management regulations adopted
constituted a taking

The court upheld that the NFIP as a whole is
not a taking, nor are the parish regulations.

April v. City of
Broken Arrow
(1989)

Whether two Oklahoma floodplain
ordinances constituted a taking
(requirement for elevation of new
homes to 1 foot above the 100-year
flood elevation)

The courts accepted the general proposition
that local public officials must be afforded
reasonable elasticity in planning and imple-
menting legitimate state interests and held
that regulations were valid.

Lucas v. South
Carolina Coastal
Council (1992)

South Carolina Supreme Court—
whether the South Carolina
Beachfront Management Act
constituted a taking.

U.S. Supreme Court—whether the
property owner was entitled to
compensation for his alleged “total
loss of value” attributed to the
Beachfront Management Act

The South Carolina Supreme Court ruled that
the Act did not constitute a taking and
reversed the trial court's award of $1.2
million to Lucas.

The U.S. Supreme Court ruled that where the
value of a property is essentially “destroyed”
by regulation, compensation should be paid.

Dolan v. Tigard
(1994)

Imposition of a floodplain bike path
as a condition of a permit to expand
commercial structures

The U.S. Supreme Court found that the
business owners should not be required to
construct a bike path to obtain the permit.

Figure 6-1. Selected cases of challenges to land use regulations
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Very restrictive floodplain regulations and the regulatory standards of the
NFIP have been challenged as a taking in a number of cases. Figure 6-1 summa
rizes important cases challenging the legality or constitutionality of NFIP
regulations.

Most NFIP criteria are performance standards that do not prohibit develop-
ment of a floodplain site provided the performance standards are met. For
example, development in the floodway is prohibited only if it increases flood
heights. Permit applicants who can find a way to develop in the floodway without
increasing the flood problem are permitted to do so. These performance-oriented
standards of the NFIP have never been ruled as a taking. This is highly signifi-
cant, given that more than 19,000 communities administer floodplain
management ordinances.

Although it may be more costly to build according to the NFIP standards and,
in some instances, it may not be economical to develop a property, the perform-
ance standard is a valid exercise of the police power because it is based on a
legitimate public purpose: preventing flood damage. Floodway requirements in
particular are defensible because they prevent the actions of one property owner
from increasing flood damage to his or her neighbors.

The NFIP regulatory criteria have not lost a taking case because they alow
any floodprone site to be built on as long as precautions are taken to protect new
structures and neighboring property from flood damage. The owners are not
denied all economic uses of their properties as long as their construction accounts
for the level of hazard.

Some courts have supported regulatory standards that are more restrictive than
NFIP regulations, such as complete prohibitions of new buildings or new resi-
dences in the floodway. These cases tied the prohibition to the hazard and the
need to protect the public from hazards created by the development.

Things need to be reasonable. For example, a complete prohibition of devel-
opment in a shallow flooding area where there is no velocity may not be
considered as “reasonable” by a court.

The rationale does not always have to be tied to property damage. For exam-
ple, in upholding the State's prohibition of new buildings in the floodway, the
[llinois Supreme Court noted that while buildings could be protected, the residents
would be surrounded by moving water during floods, preventing access by emer-
gency vehicles.

“The prohibition takes into consideration not only the concern about pre-
venting further flooding, but also the concern about the need to provide
disaster relief services and the need for the expenditure of state funds on
shelters and rescue services for victims of flooding.” (Beverly Bank v. llli-
nois Department of Transportation, September 19, 1991).

Additional Regulatory Measures 6-7



The lesson is that before your community enacts a regulatory provision that
severely restricts the use of property, your community’s attorney should review
the provision to be sure it will not be overturned as ataking. Regulatory standards
that are reasonable, tied to the hazard and support public objectives should be
upheld.
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B. STATE REGULATORY STANDARDS

All states now allow communities to regulate development to the NFIP stan-
dards. Some states also require that their communities regulate to a higher
standard for certain aspects of floodplain management.

This section reviews the more common state requirements. If your ordinance
was based on a state model, you should be compliant with all state requirements
aswell as the NFIP standards.

According to a 1995 survey by the Association of State Floodplain Managers
(ASFPM), 24 states have some kind of riverine standards more restrictive than
those of the NFIP. Of those, 10 require that communities regulate to the higher
standard; three states have opted to implement and enforce the higher standard
directly; and 10 states use a combination of both approaches.

Eight states prohibit buildings or residences from their floodways at least in
some areas. Twelve states allow less than the NFIP's one-foot rise in the flood-
way. States are more likely to regulate some or all of the floodways than the flood
fringes, because they require more technical expertise than those that apply to the
fringe and because the impacts of floodway development are more extensive,
often going beyond local corporate limits.

The ASFPM survey found that 32 states have enacted some regulations gov-
erning shoreline development. For states with ocean or bay coasts, this regulatory
authority is usually implemented under the state's coastal zone management pro-
gram. All the Great Lakes states have lakeshore regulatory standards or permit
programs, usually administered as part of state shoreland management programs.

Twenty-three states now have standards for their coastal high hazard areas
that exceed those of the NFIP. Sixteen states regulate areas subject to coastal
erosion. Sixteen states have regulations or standards to preserve or protect sand
dunes and 16 states regulate or set higher standards for |akeshore areas.

Nineteen states have stricter building construction requirements than does the
NFIP. The most common additional standard is freeboard (requiring new build-
ings to be elevated higher than the base (100-year) flood level). This standard may
apply to al buildings in the floodplain or only to certain types, such as new jails,
hospitals, nursing homes, mobile home parks, or hazardous materials facilities.

¢ Here are some other common state regulatory requirements:

¢ 25 states either directly regulate the handling and storage of stormwater in
their jurisdictions or establish standards that communities must meet.

¢ 30 states have regulations or standards for the control of erosion and sediment.
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23 have either direct regulations or state standards to restrict or prohibit some
or al development within a certain distance from bodies of water.

16 of those have setbacks for coastal and/or lakeshore areas.

14 states have special rules for areas that lie below dams or are protected by
levees.

30 states have adopted measures to regulate hazardous materials in floodplains
29 states have special public health standards that apply to floodplains
Twenty-four state governors have issued a directive to their state agencies on

floodplain management. Most of these were implemented to meet the minimum
NFIP requirements but many go beyond them. Five states have wetlands policy
set by executive order, five have orders on hazard mitigation or disaster recovery,
and two states have other resource protection executive orders that affect flood-
plains.

For more information on which states have which requirements, see Flood-

plan Management 1995: State and Local Programs, Association of State
Floodplain Managers, 1995.
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C. HIGHER REGULATORY STANDARDS

FEMA has established minimum floodplain management requirements for
communities participating in the NFIP. Communities must also enforce more
restrictive State requirements. However, communities should seriously consider
enacting regulations that exceed the minimum state and federa criteria.

In fact, the NFIP requires communities to at least consider additional meas-
ures which are found in 44 CFR 60.22, Planning Considerations for Floodprone
Areas. They are summarized in Figure 6-2.

(©

(a) The floodplain management regulations adopted by a community for floodprone areas should:

(1) Permit only that development of floodprone areas which
(i) is appropriate in light of the probability of flood damage
(i) is an acceptable social and economic use of the land in relation to the hazards in-
volved
(iii) does not increase the danger to human life
(2) Prohibit nonessential or improper installation of public utilities and public facilities.

(b) In formulating community development goals after a flood, each community shall consider:

(1) Preservation of the floodprone areas for open space purposes

(2) Relocation of occupants away from floodprone areas

(3) Acquisition of land or land development rights for public purposes
(4) Acquisition of frequently flood-damaged structures.

In formulating community development goals and in adopting floodplain management regula-
tions, each community shall consider at least the following factors:

(1) Human safety

(2) Diversion of development to areas safe from flooding

(3) Full disclosure to all prospective and interested parties

(4) Adverse effects of floodplain development on existing development

(5) Encouragement of floodproofing to reduce flood damage

(6) Flood warning and emergency preparedness plans

(7) Provision for alternative vehicular access and escape routes

(8) Minimum retrofitting requirements for critical facilities

(9) Improvement of local drainage to control increased runoff

(10) Coordination of plans with neighboring community’s floodplain management programs
(11) Requirements for new construction in areas subject to subsidence

(12) Requiring subdividers to furnish delineations for floodways

(13) Prohibition of any alteration or relocation of a watercourse

(14) Requirement of setbacks for new construction within V Zones

(15) Freeboard requirements

(16) Requirement of consistency between state, regional and local comprehensive plans
(17) Requirement of pilings or columns rather than fill to maintain storage capacity

(18) Prohibition of manufacturing plants or facilities with hazardous substances

(19) Requirements for evacuation plans

Figure 6-2: NFIP planning considerations (44 CFR 60.22)
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Some of the more common approaches taken by communities to better regu-
late floodplain development are explained in this section.

LOCATION RESTRICTIONS

Where the hazard is so severe that certain types of development should be
prohibited, a location restriction provison may be appropriate. Some communi-
ties prohibit some or al development in all or parts of their floodplains. A
common approach is to prohibit particular structures in the floodway or areas
exceeding certain flood depths or velocities.

Because this is the most restrictive higher regulatory provision, location re-
striction language has to be drafted carefully to avoid a taking challenge.
Sometimes, a community can tie transfers of development rights or other benefits
to a development that avoids the flood hazard area. These types of “win — win”
situations benefit everyone and reduce the potential for challenging the ordinance.

Highly hazardous areas

Prohibiting development makes sense in high hazard areas, where people are
exposed to a life-threatening situation even though buildings could be protected
from flood damage. For example, it would be appropriate to prohibit development
at the apex of an alluvia fan or aong a narrow floodplain in a stream valley that
is susceptible to flash flooding.

Subdivision design

Undeveloped land, still in large tracts, offers the best opportunity to limit
where certain types of development will be located. When a developer wants to
subdivide the land, communities have many tools to arrange the development so
that buildings are kept out of the floodplain. This has two advantages over smply
requiring the buildings to be protected from flooding:

Buildings aren’t isolated by floodwaters, putting a strain on local emer-
gency services to guard them or evacuate or rescue their occupants, and

The neighborhood will have waterfront open space and recreation areas —
avauable amenity in most communities.

A housing development can be clustered, as shown in Figure 6-3, so the de-
veloper can sell the same number of homesites as a conventional subdivision.
Check your state laws on whether cluster development can be mandated or just
encouraged during the subdivision review process.
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100-YEAR
FLOODPLAIN b

CONVENTIONAL PLAN A CONVENTIONAL PLAN B

Conventional Plan A: All land on site is subdivided into lots; some lots partially or entirely in
floodplain; some homesites in floodplain.

Conventional Plan B: All land on site is subdivided into lots; some lots partially in floodplain;
homesites restricted to natural high ground; setbacks and sideyard restrictions modified to
accommodate structures out of floodplain.

Cluster Plan: All floodplain lands and
other sensitive lands kept as open
space; net density remains equal to
conventional plans; lot sizes reduced to

100-YEAR wh,
FLOODPLAIN ‘(]

,,_'03: protect natural features; all homesites
")Q.'j;” % are on natural high ground.
f ‘: 'v
" ‘3
‘ |
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L

CLUSTER PLAN

Figure 6-3. Clustering can keep buildings out of smaller floodplains
(Source: Subdivision Design in Flood Hazard Areas)
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As explained in pages 17-25 of the American Planning Association’s Subdivi-
sion Design in Flood Hazard Areas, the planner’s toolbox contains other tools for
encouraging developers to avoid floodplains. A density transfer can be used to,
say, trade development rights with a flood-free site. Credits or bonuses can be
given to increase the allowable density if the developer puts building sites on high
ground or does not disturb a wetland.

The planned unit development (PUD) approach offers developers flexibility in
planning the entire area. For example, a PUD may have a cluster development
with houses closer together than allowed under normal zoning lot line setbacks.

Subdivision and planning regulations also can mandate that a certain portion
of a development be set aside as open space for recreation or stormwater man-
agement purposes. Developers find that it is cheaper to put the open space in the
floodplain than to put buildings there that have to incorporate the more expensive
floodplain requirements. Linear parks and greenways that connect the open space
areas through a community are becoming more and more popular and help sell
new developments.

Setbacks

Setbacks may be used to keep development out of harm’s way. Setback stan-
dards establish minimum distances that structures must be positioned—set back—
from river channels and coastal shorelines. Setbacks can be defined by vertical
heights or horizontal distances.

While floodplain boundaries are defined by vertical measures, horizontal set-
backs aso provide protection from flood damage, especially in coastal areas
where the effects of waves decrease further inland.

For coastal shorelines, setback distances act as buffer zones against beach ero-
sion. In riverine situations, setbacks prevent disruption to the channel banks and
protect riparian habitat. Such setbacks are frequently created to serve as isolation
distances to protect water quality, and stream and wetland resources.

Setbacks from watercourses have been used to minimize the effect of non-
point sources of pollution caused by land development activities, timber harvest-
ing and agricultural activities. Solid waste landfills and on-site sewage disposal
systems often are restricted within certain distances of a body of water.

The Community Rating System credits setbacks that
prevent disruption to shorelines, stream channels and their
banks under Activity 430, Section 431.g.2 in the CRS
NFIP/CRS Coordinator’s Manual and the CRS Application. See also
CRS Credit for Higher Regulatory Standards for example
regulatory language.
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Manufactured homes

Many communities have adopted provisions prohibiting the placement of
manufactured (mobile) homes in the floodway. Check your ordinance. This used
to be a minimum requirement of the NFIP and may still be on your books.

Natural areas

The natural functions and values of floodplains coupled with their hazardous
nature have led communities to promote and guide the less intensive use and
development of floodplains. More and more municipalities are requiring that
important natural attributes such as wetlands, drainage ways and floodplain areas
be set aside as open space as a condition to approving subdivision proposals.

The Community Rating System provides substantial

credit for preserving floodplain areas as open space. |If
buildings and filling are prohibited, credit is found under
= Activity 420 Open Space Preservation, Section 421.a in the
NFIP/CRS CRS Coordinator’s Manual and the CRS Application. If the

area has been kept in or restored to its natura state, more
credit is provided under Section 421.c.

Low-density zoning

When a community prepares its land use plan and zoning ordinance, it should
consider what uses and densities are appropriate for floodplains. If buildings are
not prohibited entirely, the community should zone its floodplains for agricultural
or other low-density use to reduce the number of new structures.

For example, it’s better to have a floodplain zoned for agricultural or conser-
vation use with a minimum lot size of 20 or 40 acres than to allow four single-
family homes to every acre. In some areas, “residential estate” zones with mini-
mum lot sizes of two to five acres provide lots large enough that homes can be
built out of the floodplain.

Some states have land use planning laws that require local plans before en-
acting a zoning ordinance. Some—including Oregon, Florida, New Hampshire
and Hawaii—mandate that local plans account for floods and other natural haz-
ards.

The Community Rating System provides substantial
credit for zoning floodplains with low-density uses under
Activity 430LZ Low Density Zoning in the CRS Coordi-
NFIP/CRS nator’s Manual and the CRS Application.
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BUILDING REQUIREMENTS
Freeboard

Freeboard is an additional height requirement above the base flood elevation
(BFE) that provides a margin of safety against extraordinary or unknown risks.
This reduces the risk of flooding and makes the structure eligible for alower flood
insurance rate.

While not required by the NFIP standards, your community is encouraged to
adopt at least a one-foot freeboard to account for the one-foot rise built into the
concept of designating a regulatory floodway and the encroachment requirements
where floodways are not identified.

Other reasons for considering a freeboard are that it:

¢ Accounts for future increases in flood stages if additional development occurs
in the floodplain.

¢ Accounts for future flood increases due to upstream watershed development.

¢ Acts as a hedge against backwater conditions caused by ice jams and debris
dams.

¢ Reflects uncertainties inherent in flood hazard modeling, topography, map-
ping limitations and floodplain encroachments.

4 Provides an added measure of safety against flooding.
¢ Resultsin significantly lower flood insurance rates due to lower flood risk.

Freeboard safety factors are common in the design of flood control projects
and floodplain development. Many communities have incorporated freeboard
requirements into the elevation and floodproofing requirements stipulated by the
NFIP. Freeboard requirements adopted by communities range from six inches to
four feet.

When constructing a new elevated building, the additional cost of going up
another foot or two is usually negligible. Elevating buildings above the flood level
also reduces flood insurance costs for current and future owners.

Figure 9-3 shows the insurance rates for a post-FIRM single-family dwelling.
Note that the higher the building is above the BFE, the lower the rate. These rates
are based on the true or actuarial cost of insuring a building in the floodplain. By
adding one foot of freeboard above the BFE, the cost for the first layer of cover-
age is reduced from 45 cents per $100 of coverage to 26 cents. This shows how
the extra foot reduces the potential for flood damage.
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The Community Rating System credits freeboard under
Activity 430, Section 431.ain the CRS Coordinator’s Man-
ual and the CRS Application. See adso CRS Credit for
NFIP/CRS Higher Regulatory Sandards for example regulatory lan-
guage.

Foundation standards

Without a safe and sound foundation, an elevated building can suffer damage
from a flood due to erosion, scour or settling. The NFIP regulations provide per-
formance standards for anchoring new buildings and foundation and fill
placement standards for floodproofed buildings and V Zones.

However, the NFIP performance standards do not specify how a buildings
foundations are to be constructed. Especially in areas where an engineer’s certifi-
cate is not required by the NFIP regulations, more specific foundation
construction standards would help protect buildings from flood damage.

One option is to require that a registered professional engineer or architect
certify the adequacy of elevated building foundations and the proper placement,
compaction and protection of fill when it is used in building elevation. Thisis an
ordinance requirement in the New Orleans area where subsidence threatens so
many buildings.

The national model building codes address building foundations and the
proper placement, compaction and protection of fill. You and your building de-
partment should review how these standards are enforced.

An dternative is to require a specific construction standard, such as requiring
the V Zone standard for new structures in coastal AE and AH Zones. Coastal AE
Zones are of particular concern, since they are subject to wave action of up to
three feet in height and the NFIP A Zone construction standards do not address

this hazard.

The Community Rating System credits foundation pro-
tection under Activity 430, Section 431.b in the CRS
Coordinator’s Manual and the CRS Application. See aso
NFIP/CRS CRS Credit for Higher Regulatory Sandards for example
regulatory language.
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SAFETY REQUIREMENTS
Critical facilities

For some activities and facilities, even a dlight chance of flooding poses too
great a threat. These should be given specia consideration when formulating
regulatory alternatives and floodplain management plans.

FEMA defines four kinds of critical facilities:

¢ Structures or facilities that produce, use or store highly volatile, flammable,
explosive, toxic and/or water-reactive materials.

¢ Hospitals, nursing homes and housing likely to have occupants who may not
be sufficiently mobile to avoid injury or death during a flood.

¢ Police stations, fire stations, vehicle and equipment storage facilities, and
emergency operations centers that are needed for flood response activities be-
fore, during and after a flood.

¢ Public and private utility facilities that are vital to maintaining or restoring
normal services to flooded areas before, during and after a flood.

A critical facility should not be located in a floodplain. Communities often
prohibit critical or hazardous facilities or uses from the floodway, the V Zone, or
the entire floodplain. While a building may be considered protected from the base
flood, a higher flood or an error on the builder’s or operator’s part could result in
agreater risk than the community iswilling to accept.

If a critical facility must be located in a floodplain, then it should be designed
to higher protection standards and have flood evacuation plans. The more com-
mon standards—freeboard, elevation above the 500-year floodplain and elevated
access ramps—should be required.

According to Executive Order 11988, federal agencies must meet rigorous al-
ternative site evaluations and design standards before funding, leasing or building
critical facilities in the 500-year floodplain. Executive Order 11988 is discussed
further in Section E of this unit.

The Community Rating System credits prohibiting criti-
cal facilities or requiring them to be protected from damage
by the 500-year flood in Activity 430, Section 431.e in the
= CRS Coordinator’s Manual and the CRS Application. See
NFIP/CRS CRS Credit for Higher Regulatory Sandards for example
regulatory language.
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Hazardous materials

While prohibiting or protecting hazardous materials makes sense, it would be
wise to have specific standards in your ordinance. The following lists were taken
from the Corps of Engineers Flood Proofing Regulations. The first is of items
that are extremely hazardous or vulnerable to flood conditions so they should be
prohibited from the SFHA or even the 500-year floodplain:

Acetone Prussic acid
Ammonia Magnesium
Benzene Nitric acid
Calcium carbide Oxides of nitrogen
Carbon disulfide Phosphorus
Celluloid Potassium
Chlorine Sodium
Hydrochloric acid Sulfur

The following items are sufficiently hazardous that larger quantities they
should be prohibited in any space below the base flood elevation

Acetylene gas containers Gasoline
Storage tanks Charcoal/coal dust
Lumber /buoyant items Petroleum products

Larger quantities of the following items should be prohibited in any space
below the base flood elevation

Drugs Soaps/detergents
Food products Tires
Matches/sulfur products

Dry land access

Fire prevention, evacuation and rescue operations are common emergency re-
sponse activities associated with flooding. The effectiveness and success of these
efforts greatly depend on readily available access. However, streets and roads are
usually the first things to be inundated in the event of aflood.

To ensure access, some communities have enacted ordinance provisions re-
quiring that all roads and other access facilities be elevated to or above the BFE.
Some require elevation to within one foot of the BFE so at least fire and rescue
eguipment can travel on them during a flood.

While some local officials may fedl that this approach is too restrictive, it is
important to note that emergency response personnel die every year attempting to
rescue flood-stranded citizens. Also, others may die or be seriously injured be-
cause they cannot be rescued in time.
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Figure 6-4: Four people died in a 1978 flood in this critical facility.
This nursing home in Rochester, Minnesota, was isolated by high velocity floodwaters.
Because there was no dry land access, firefighters could not rescue the occupants.

Naturally, there are some areas with floodplains so extensive that a developer
cannot be expected to connect his development to high ground. As with all regu-
latory standards, you must carefully weigh the local hazard, the regulation’s
objectives, and the costs and benefits of meeting the standard before you draft
new ordinance language.

The Community Rating System has credited dry land ac-

cess provisions under Activity 430, Section 431.i in the CRS
Coordinator’s Manual and the CRS Application.

NFIP/CRS

ENCROACHMENT STANDARDS

Some states and communities are not comfortable with alowing development
in the flood fringe to increase flood heights by up to afoot. A one-foot increase in
flood heights will increase the potential for flood damage to floodprone buildings
and affect properties that were otherwise not threatened by the base flood. Thisis
especially true in flat areas where a one-foot increase can extend the floodplain
boundary by blocks.

These states and communities require floodway mapping and encroachment
studies to allow a smaller surcharge, usually 0.5 or 0.1 foot. Twelve states require
that regulatory maps use a smaller floodway mapping surcharge than the NFIP' s
one-foot minimum standard. This results in a wider floodway, but less potential
for increased flood losses due to future development.
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In Minnesota, one watershed district took another regulatory approach, en-
acting regulations that restricted encroachments in the flood fringe to 20 percent
of the total floodplain area. In Washington State, some communities treat higher
velocity and deeper flood fringe areas as floodways and make development in
those areas comply with the floodway construction standards.

The Community Rating System credits more restrictive
floodway mapping standards under Activity 410 Additiond
Flood Data, Section 411.c in the CRS Coordinator’s Manual
NFIP/CRS and the CRS Application.

COMPENSATORY STORAGE

The NFIP floodway standard in 44 CFR 60.3(d) restricts new development
from obstructing the flow of water and increasing flood heights. However, this
provision does not address the need to maintain flood storage. Especidly in flat
areas, the floodplain provides a valuable function by storing floodwaters. When
fill or buildings are placed in the flood fringe, the flood storage areas are lost and
flood heights will go up because there is less room for the floodwaters. This is
particularly important in smaller watersheds which respond sooner to changes in
the topography.

For this reason, some communities adopt more restrictive standards that
regulate the amount of fill or buildings that can displace floodwater in the flood
fringe. One simple approach is to prohibit filling and buildings on fill—all new
buildings must be elevated on columns or flow-through crawlspaces.

Check your statutory authority, because in some states buildings are allowed
only if they are on fill. Some communities prefer buildings on fill because it
provides a safe spot above flood levels outside the building walls.

Another approach is to require compensatory storage to offset any loss of
flood storage capacity. The developer is required to offset new fill put in the
floodplain by excavating an additional floodable area to replace the lost flood
storage area. This should be done at “hydraulically equivaent” sites—fill put in
below the 10-year flood elevation should be compensated by remova of soil
below that elevation elsewhere in the floodplain.

The Community Rating System credits prohibition of
fill and compensatory storage under Activity 430, Section
431.f in the CRS Coordinator’s Manual and the CRS Ap-
NFIP/CRS plication. See CRS Credit for Higher Regulatory Standards
for example regulatory language.
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STORMWATER MANAGEMENT

A floodplain management program in an urbanizing area must confront the
increase in flood flows caused by development within the watershed. As forests,
fields and farms are covered by impermeable surfaces like streets, rooftops and
parking lots, more rain runs off at a faster rate. In an urbanized area, the rate of
runoff can increase fivefold or more.

Changes in the surface drainage system compound this problem. Stormwater
runoff travels faster on streets and in storm drains than it did under pre-
development conditions. As a result, flooding is more frequent and more severe
(Figure 1-13). Efforts to reduce the impact of increased runoff that results from
new development in a watershed are known as stormwater management.

One way to reduce the impact of stormwater from new development is to re-
quire the developer to restrict the rate at which the increased runoff leaves the
property. The developer must build a facility to store stormwater runoff on the
site.

Under stormwater detention, the stored water is held for release at a restricted
rate after the storm subsides. Under stormwater retention, stormwater runoff is
held for later use inirrigation or groundwater recharge, or to reduce pollution.

As an dternative to using a uniform standard for al areas, many communities
regulate development according to a master plan that analyzes the combined
effects of existing and expected development on stormwater and flood flows in
the watershed. Such watershed-specific regulations may alow different amounts
of runoff for different areas in order to control the timing of increased flows into
the receiving streams.

Instead of requiring developers to build stormwater facilities on-site, a plan
may require them to contribute funds for a regional facility. By planning the
runoff from entire watersheds, this approach can be more effective in reducing
increases in downstream flooding.

Stormwater management also has water quality aspects, and includes efforts
to reduce erosion and the entry of sediment and pollutants into receiving streams.

The Community Rating System credits both water quan-
tity and water quality stormwater management regulations
and plans under Activity 450 in the CRS Coordinator’s
Manual and the CRS Application. See also CRS Credit for
Sormwater Management for example regulatory language.

NFIP/CRS
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TEMPORARY MORATORIUM

Following a flood, a number of communities have imposed moratoriums on
rebuilding in the damaged area, effectively prohibiting floodplain devel opment.
Often, temporary measures are put in place after a flood to allow time to plan for
acquisition, relocation, or redevelopment of the area, or to install flood control
projects.

A temporary moratorium should specify when it will be lifted, such as “within
three months or when the plan is completed, whichever is sooner.” An open ended
moratorium may be viewed by a court as a taking, since the owner has no idea
when he or she will be allowed to build or rebuild.
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LEARNING CHECK #1

1. What NFIP program recognizes local regulatory standards that are more
restrictive than the minimum NFIP regulations?

2. If aregulatory requirement prohibits an owner from any use of hisland, it is
referred to by the legal term

3. In how many court cases have the NFIP regulations been overruled as uncon-
stitutional ?

4. If astate requirement is more restrictive than the NFIP requirements, which
set of rules must a community follow?

5. Doesyour community’s ordinance have any provisions that are more restric-
tive than the minimum NFIP requirements?

6. Name two higher regulatory standards that can be used to encourage building
sites completely out of the floodplain?

7. What is freeboard?

8. What isthe preferred flood protection approach for critical facilities?

9. How does compensatory storage work?

10. What is “stormwater management?’
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D. FLOOD HAZARDS OF SPECIAL CONCERN

The mapping and regulatory standards of the NFIP do not completely address
every flood problem in the United States. Certain floodplains and flood-related
hazards are more destructive and harder to map than riverine, coastal and shallow
flooding.

Unit 1 introduced these flood hazards, so we won’'t discuss them in detall
here. This section reviews the more common regulatory standards appropriate to
each hazard.

In addition to regulations, communities should address these special hazards
in their planning, public information, hazard disclosure and flood warning pro-
grams.

More information on these hazards and the Community
Rating System credit for mapping and managing them is
found in CRS Credit for Special Hazard Areas.

NFIP/CRS

COASTAL EROSION

Coastal erosion occurs to properties in the coastal floodplain and to properties
on bluffs above the floodplain. Estimates are that 24 percent of the Atlantic,
Pacific, Gulf of Mexico and Great L akes coasts face significant erosion.

Specia erosion rate maps are needed to regulate new construction to protect it
from coastal erosion. Normally, 30-, 60- or 100-year erosion zones are used.
Erosion zones are generally calculated by multiplying the annual rate of erosion
times the number of years of protection to be provided.

The 30-year erosion zone is the area that will likely erode over the next 30
years. It is measured inland from a known point, such as the dune or vegetation
line. Erosion zones are “moving targets.” They can change each year as the dune
or vegetation line moves inland (or seaward). Erosion rates also vary over the
years, moving at a faster or slower rate than the annual average.

Regulatory standards

There are NFIP regulatory performance standards and planning considerations
for erosion-prone areas in 44 CFR 60.5 and 60.24, respectively. As with 44 CFR
60.3, the NFIP requirements are keyed to the type of hazard data provided by
FEMA. Since there are no FEMA erosion-prone maps published yet, there are no
NFIP requirements for managing erosion-prone areas. Therefore, Sections 60.5
and 60.24 should be viewed as advisory.
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Severa states have erosion management requirements. Their typical regula-
tory standards include:

¢ All new buildings must be located landward of the 30-year erosion zone
¢ All larger buildings must be located landward of the 60-year zone

¢ Deeper pilings and special foundation provisions

¢ Traffic restricted on sand dunes and other protective features

For more information, contact your state’s coastal zone management office.
See adlso FEMA'’s Coastal Construction Manual.

TSUNAMIS

A tsunami is a wave or series of waves generated at sea or near shore by an
earthquake, volcano or landslide. Tsunamis can move as fast as 1,000 kilometers
per hour from their point of origin, usually in the Pacific Ocean.

Tsunamis pose two special hazards: a short warning time and very deep
flooding.

Tsunamis are hard to recognize at sea but when they reach shalow water, a
wave builds up. The effect is more like arise in sealevel than a breaking wave. In
narrow areas, where water is concentrated, the resulting water level can be very
high, in some areas as much as 20 or 30 feet above normal tides.

Tsunami inundation areas generally are not mapped by FEMA because they
are not considered a normal condition of flooding. However, recent federal-state
efforts have improved the availability of maps and data for the Pacific states. For
more information on tsunami maps, contact your state's emergency management
or coastal zone management office.

Regulatory standards

The best regulatory approach is to use an estimated tsunami flood level or the
BFE, whichever is higher. Keeping new buildings out of the area that lies below
that elevation, or protecting them from flood damage below that elevation, would
be appropriate. If not all new buildings can be prohibited, at least critical facilities
and/or high-occupancy buildings should be prevented from locating in the area
that will have little advance warning of aflood.

A community should also tie development of a tsunami-

prone area to the availability of a warning system. Without
adequate warning, occupying such an area can be deadly.

NFIP/CRS See also CRS Credit for Management of Pacific and Car-
ibbean Tsunami Hazards.
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CLOSED BASIN LAKES
Two types of lakes pose specia hazards to adjacent devel opment:
¢ Lakeswith no outlets, like the Great Salt Lake, Utah, Devil’'s Lake, North

Dakota, and the Salton Sea, California; and

¢ Lakeswith inadequate, regulated or elevated outlets, such as the Great Lakes
and many glacial lakes.

These are referred to as “closed basin lakes.” Closed basin lakes are subject
to large fluctuations in elevation which can persist for weeks, months or years.
Closed basin lakes were formed in almost every part of the United States:

¢ Glaciers scoured out lakes in the northern tier of states and Alaska.
4 Tectonic action created lakes with no outlets (playas) in the western U.S.

4 Channel migration formed oxbow lakes along the Mississippi and other large
rivers.

¢ Sinkhole lakes formed where there are large limestone deposits at or near the
surface and adequate surface water and rainfall to dissolve the limestone.

Regulatory standards
As with tsunamis, the key to regulating these areas is to determine the appro-
priate regulatory flood elevation which will likely be higher than the BFE. The

elevation can be determined by studying historical or geological records, or iden-
tifying the elevation of the lowest point where water can leave.

Areas lower than the regulatory elevation should have construction standards
that protect buildings and their occupants from prolonged flooding. Other than
prohibiting new buildings entirely, the best approach isto require:

¢ Construction of new buildings on fill above the regulatory elevation. The fill
should be engineered and placed to resist wave action.

¢ Protection of utilities

¢ Accessfrom dry land.

¢ Alternatives to septic systems, which won’'t work under water.

¢ Alternativesto on-site wells, which would be polluted when
floodwater mixes with ground water.

= For more information, see CRS Credit for Management of Areas
NFIP/CRS Adjacent to Closed Basin Lakes and Reducing Losses in High
Risk Flood Hazard Areas: A Guidebook for Local Officials.
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UNCERTAIN FLOW PATHS

This hazard includes dluvia fans and moveable bed streams. They occur in
hilly or mountainous areas rich in sediments and where precipitation is not suffi-
cient to carry the sediments downstream as rapidly as they accumulate. In the
United States, these conditions exist primarily in the arid and semi-arid regions
west of the Great Plains, although there are aluvia fans in Alaska and Appaa
chia

Both types of uncertain flow path floodwaters carry large amounts of sedi-
ment which can fill in a channel or move it to a new location. Regulatory
standards must address the three components of the hazard: velocity of the water,
sediment and debris; the volume and movement of sediment and debris during
floods; and the potential for channel migration during a flood.

Regulatory standards

A good study may be able to identify the limits of channel migration and re-
quire new buildings to be set back from that area. A permit applicant can be
required to prepare such a study.

Otherwise, because the characteristics of the hazard is site-specific, many or-
dinances ssimply require the builder to have an engineer certify that the project
will be protected. In aluvial fans, a subdivider can be required to install debris
basins, channels and walls to keep debris and velocity flows away from houses.

For more information, see CRS Credit for Management
of Areas with Uncertain Flow Paths and Reducing Losses in
High Risk Flood Hazard Areas. A Guidebook for Local
Officials.

NFIP/CRS

DAM BREAKS

Almost every state has a dam safety office that has identified high hazard
dams. The designation is based on both the height of the dam and the amount of
development at risk downstream.

Should a dam give way, the area covered by the resulting flood downstream is
called the dam breach inundation area. Dam breach analyses may have been done
for some of the dams upstream of your community, in which case you can obtain
a map of the area subject to inundation. (Check with your state dam safety office
that the map was prepared using an approved method.)

Close to the dam, the dam breach inundation areais likely to be larger than the
base floodplain. A regulatory program should encompass such areas outside the
base floodplain. It should also take into account the lack of warning time a dam
break would pose.
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Regulatory standards
Typical measures include:

¢ Prohibiting construction of buildings in the dam breach inundation area.
¢ Prohibiting siting of critical facilities in the dam breach inundation area.

¢ Requiring new buildings to be elevated above the BFE or the dam breach
elevation, whichever is higher.

¢ Requiring dam owners to maintain their facilities.

4 Requiring dam owners to establish warning systems if their dams are in dan-
ger of failing.

For more information, contact your state dam safety office

or the Association of State Dam Safety Officials, Lexington,
Kentucky.

NFIP/CRS CRS credit for dam failure regulations is provided in Ac-
tivity 630 Dam Safety, Section 631b of the CRS

Coordinator’s Manual and the CRS Application.

ICE JAMS

Ice jams form in several ways and at different times in winter and early
spring. Damage from ice jam flooding often exceeds that of clear water flooding
because of higher surface elevations, rapid increases in flood elevations and
physical damage caused by moving ice floes.

Regulatory standards

FEMA and the Corps of Engineers have developed an ice jam flood study
methodology (see Appendix 3 of Flood Insurance Study Guidelines and Specifi-
cations for Study Contractors). If your community has a study done following this
methodol ogy, you should adopt the results as your regulatory flood elevation.

In the absence of such a detailed study, you should use the historic ice jam
flood of record plus a foot or two of freeboard as your building protection level.
Other standards should include requiring new buildings to be elevated on engi-
neered fill or pilings, and prohibiting new buildings (or at least requiring them to
be on fill) in the floodway or other defined area subject to ice floes.

For more information, contact the Corps of Engineers, which has ice jam ex-

pertise in its district offices and its Cold Regions Research and Engineering
Laboratory in Hanover, New Hampshire.
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See also CRS Credit for Management of Areas Subject
| to Ice Jam Floods.
NFIP/CRS

MUDFLOWS

Because mudflows may not occur in mapped floodplains, additional mapping
may be required. This requirement can be keyed to steeper slopes or areas with
known unstable soils.

In addition to regulations, communities can undertake public information, fire
control and other programs to prevent mudflow conditions from developing.

Regulatory standards

If the hazard is not already mapped, developers in the identified areas of
steeper opes or unstable soils should be required to prepare flow hazard studies.
Here are regulatory measures appropriate for areas with mudflow hazards or
potential:

¢ Require designs that work with natural flow channels, not cut across them.
Require engineered foundations on compacted fill or pilings.

¢
¢ Avoid locating buildings on or below steep slopes.
¢

Require debris basins, channels and walls to keep the debris away from
houses.

¢ Require design, construction and drainage practices that direct runoff and
debris away from unstable areas.

¢ Enforce grading and cut and fill standards that minimize disruption of natural
drainage ways (Figure 6-5).
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Figure 6-5. Los Angeles County’s hillside grading guidelines.
For more information, see Planning for Hillside Development.
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E. ENVIRONMENTAL PROTECTION MEASURES

Flooding may not occur often enough in your area to be viewed as a problem
in need of a solution, making it difficult to obtain the public and political support
needed to carry out local floodplain management measures designed solely to
reduce future flood losses.

Support often can be gained by associating flood loss reduction with broader
community concerns and goals. A larger constituency for managing the commu-
nity’s floodplains can be built if other interests realize that their needs can be met
through their involvement and support in flood protection. This, in turn, brings
more resources and expertise into play.

Then, too, designing and packaging funding proposals to meet a number of
community goals can boost your chances of obtaining outside resources. One
approach is to tie the need to manage the floodplain to protect your community’s
economic well-being with the need to protect and maintain the natural resources
and functions of the floodplain. These resources and functions can be of consider-
able benefit to the community, a benefit often unrealized or underestimated.

STRATEGIES

Preservation and restoration are the two basic approaches to protecting a
floodplain’s natural resources. Preservation strategies focus on strict control or
prohibition of development in sensitive or highly hazardous areas. Restoration
strategies focus on actions to improve the quality or functioning of degraded
floodplains.

It is not aways possible—or necessary—to make a distinction between the
two strategies.

Unit 1 contained an overview of the tools that can be used to preserve and
protect a floodplain’s natural and cultural resources. They include:
¢ Foodplain, wetland and coastal barrier regulations.
Development and redevel opment policies.
Land acquisition and preservation.
Information and education.

*® & o o

Tax adjustments.
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This section focuses on the development controls and regulatory standards
you can use to protect natural resources or minimize harm to them. These meas-
ures, used by al levels of government, are among the most effective means
available for protecting natural resources of floodplains and reducing flood dam-

age.
FEDERAL REGULATIONS

Federal regulations and those in many states protect resources by limiting the
ways, location and extent to which these resources may be modified. Two federal
regulations can have far-reaching impact:

¢ NEPA: When afedera agency proposes to fund a project located in a flood
hazard area, the National Environmental Policy Act (NEPA) requires an
evaluation of the project’s environmental impact as part of the decision-
making process. The evaluation should include the impact on flooding as well
aswater and air quality.

¢ EO 11988: Executive Order 11988 Floodplain Management requires federal
agencies to check NFIP maps to see if a proposed project will be in a flood-
plain. If oneis, the agency must follow an eight-step process to determine
whether there is afeasible alternative to location in the floodplain. If not, the
project must include flood damage reduction measures.

In short, Federal agencies must meet the same or more restrictive devel opment
standards as do private property owners under the community’s NFIP regulations.

WETLAND PROTECTION

The federal regulation that local permit officials see most often is the program
established by Section 404 of the Clean Water Act. Jointly administered by the
Corps of Engineers and the U.S. Environmental Protection Agency, the Section
404 program regulates the discharge of dredged or fill material into U.S. waters,
including adjacent wetlands.

The Section 404(b)(1) guidelines provide extensive environmental criteria for
judging permit applications while emphasizing the need to prevent avoidable
losses of aguatic resources, as well as the need to minimize adverse environ-
mental impacts.

All coastal states and many inland states have their own wetlands regulations.
Because inland wetlands generally receive less protection than coastal or “tidal”
wetlands, many communities establish regulations that are more restrictive than
the Federal or state programs.
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The desire to reduce the cumulative impacts of wetland losses has led many
jurisdictions to adopt a “no net loss of wetlands’ policy. No net loss is addressed
either in terms of acreage or the functional value of the wetlands. Despite these
programs and other such efforts, as recent as 1989 it was estimated that the coun-
try was losing 300,000 — 450,000 acres of wetlands each year.

RARE AND ENDANGERED SPECIES

Undeveloped floodplains may contain habitat for rare and endangered species
of plants and animals. On the federal level, the Endangered Species Act of 1973
directs federa agencies not to undertake or assist projects that would adversely
affect any endangered species.

The Act also requires an “incidental take permit” when it appears that the
habitat of a rare or endangered species will be “taken” or impacted by a non-
federa activity. Communities should coordinate their permit review with this
program which is administered by the U.S. Fish and Wildlife Service.

Many states have programs to identify rare and endangered species and to ac-
quire or regulate tracts that are home to them. Some states and communities have
sensitive areas regulations or a similar approach that protects such habitats.

ON-SITE SEWAGE DISPOSAL

Most states and municipalities regulate the design, location and placement of
on-site sewage systems. Because the objective of such programs is to prevent
surface and subsurface contamination, there are many requirements to selecting a
proper site and designing a system that will work in aflood.

Less than desirable locations for on-site systems include areas with high
groundwater tables, impervious soils, certain types of porous soils, and the poten-
tial for flooding. These characteristics often coincide with floodplains.

Regulations that restrict where septic systems can go often mean that a prop-
erty owner cannot build in or near the floodplain.

FACILITIES SITING

Stringent government regulations restrict the siting of critical facilities —haz-
ardous waste facilities, nuclear power plants, hospitals, police and fire stations —
in afloodplain area.

States and your community also may have siting regulations that discourage
or prevent dangerous or hazardous development in floodplain areas. These in-
clude storage of hazardous materials, sanitary landfills and related activities.
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WATER QUALITY REGULATIONS

Since the enactment of the Clean Water Act in 1972 and related state legida
tion, more care is being given to the regulation of direct discharges of pollutants
into waterways. Federal and state point source regulations focus on wastewater
treatment plants and industrial sites where polluted water is piped to a stream or
lake at a single point.

Non-point sources of pollutants are harder to regulate. If stormwater is not
collected and sent to a wastewater treatment plant, it flows directly into a body of
water. On its way, stormwater collects sediments from soil erosion as well as road
oil, pesticides, lawn treatment chemicals and other pollutants. There is no treat-
ment facility to clean this runoff water.

Regulatory approaches for non-point sources include buffer zones or stream
setbacks where there are on-site disposal systems, timber harvesting, tilling of
soil, mining, or development in general. These requirements are often part of, or
complement, state or local stormwater management regul ations.

Create Buffer Strips
® Leave at least 100 feet (as required by the Shoreland ® Plantdeep-rooted, woody vegetation along lake shores,
Zoning Law) of naturally vegetated areas (buffer strips) streambeds and road ditches, if the natural buffer has
along lake shores and river barks and at least 25 feet, been removed. (Plant roots stabilize the shoreline, pre-
preferably 50 feet or more, along road ditches and inter- vent erosion and take up nutrients carried by water

sedimentand phosphorus from water before it reaches the /f\/\ /'\\

laeorstream. ( ( N \\ / /\

/2
BB

e ——) IR, ,“é !
=S, : 57 | &
‘ g a3
o1

Deeprooted vegetation

| €—————— I'"15 100 foot natural buffer. _— ST R
Vegetated Buffer Strip

mittent streams. Buffer strips intercept run-off and filter \bcfore they reach the lake.)
1

Figure 6-6: Buffer strips.
Source: Environmental Management: A Guide for Town Officials,
Maine Department of Environmental Protection, 1992
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SPECIAL DESIGNATIONS

Stream corridors often possess specia value for an area, region or state. These
corridors are given special designations—such as a wild or scenic river—and are
afforded an extralevel of recognition and protection.

While such programs are not necessarily regulatory in nature, they do encour-
age proper planning and land use control, discourage unwanted devel opment, and
guide federal and state actions.

NFIP/CRS

The Community Rating System credits preserving areas
for their natural functions under Activity 420 Open Space
Preservation, Section 421.c. Credit for prohibiting critical
facilities in floodplains and for prohibiting on-site sewage
treatment, landfills and other hazardous use or threats to
public health, is provided in Activity 430 Higher Regulatory

Standards, Sections 431.e and 431.g, respectively. Water quality regulations are
credited in Activity 450 Stormwater management, Sections 451e. and f.
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LEARNING CHECK #2
1. Isyour community subject to any of the following flood hazards of special
concern?
— Coastal erosion
— Tsunamis
— Closed basin lakes
— Uncertain flow paths or aluvial fans
— Upstream dams
— lcejams
— Mudflows

2. If so, have you enacted any additional regulatory provisions to better protect
future devel opment from damage?

3. Sincethere are several federa agencies that regulate wetland devel opment,
protect rare and endangered species, etc., is there any need for your commu-
nity to consider any additional environmental protection measures?

4. Name three types of regulations that can protect natural resources in your
floodplains.
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UNIT LEARNING EXERCISE

. Does the NFIP alow communities to enact more restrictive regulatory stan-
dards?

. Can afloodplain regulation ever prohibit new buildings from a portion of the
floodplain?

. Name two types of floodprone areas where many communities prohibit devel-
opment.

. What' s the advantage of requiring dry land access if buildings are protected
from flooding?

. How could a developer of an 80-acre subdivision reduce the amount of runoff
that leaves the property during a storm?

. Do Federa agencies have to meet any floodplain development rules similar to
the NFIP requirements?
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ANSWERS TO THE LEARNING CHECKS

Learning check #1

1.

10.

What NFIP program recognizes local regulatory standards that are more
restrictive than the minimum NFIP regulations?

The Community Rating System (CRS)

If aregulatory requirement prohibits an owner from any use of hisland, it is referred
to by the legal term

Taking

In how many court cases have the NFIP regulations been overruled as unconstitu-

tional?

None.

If astate requirement is more restrictive than the NFIP requirements, which set of

rules must a community follow?

The more restrictive state requirement.

Does your community’s ordinance have any provisions that are more restrictive than

the minimum NFIP requirements?

Depends on the community.

Name two higher regulatory standards that can be used to encourage building sites

completely out of the floodplain?

— Subdivision design that encourages cluster development on high ground

— Low density zoning that gives owners large lots large enough to avoid small
floodplains

What is freeboard?

An additional height requirement above the base flood elevation that provides a

margin of safety against extraordinary or unknown risks.

What is the preferred flood protection approach for critical facilities?

Keep them out of the 500-year floodplain. The next best approach is to protect them

to the 500-year flood level.

How does compensatory storage work?

The developer isrequired to offset new fill put in the floodplain by excavating an ad-

ditional floodable area to replace the lost flood storage area.

What is “ stormwater management?’

Efforts that reduce the impact of increased runoff that results from new devel opment
in the water shed.
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Learning check #2
1. Isyour community subject to any of the following flood hazards of special
concern?
— Coastal erosion
— Tsunamis
— Closed basin lakes
— Uncertain flow paths or aluvial fans
— Upstream dams
— lcejams
— Mudflows
Depends on the community.
2. If so, have you enacted any additional regulatory provisions to better protect
future devel opment from damage?
Depends on the community.
3. Sincethere are several federa agencies that regulate wetland devel opment,

protect rare and endangered species, etc., is there any need for your commu-
nity to consider any additional environmental protection measures?

Probably. Federal programs may not address the particular needs of your lo-
cality.

4. Name three types of regulations that can protect natural resources in your
floodplains.

— Wetland protection regulations
— Habitat protection regulations
— Restrictions on on-site sewage disposal

— Water quality regulations and rules on stormwater runoff (non point
sour ces of pollution)

— Designating unique or valuable areas for special protection
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Unit Learning Exercise

1.

Does the NFIP alow communities to enact more restrictive regulatory stan-
dards?

Yes. “ .. any flood plain management regulations adopted by a State or a
community which are more restrictive than the criteria set forth in this part
are encouraged and shall take precedence.” (44 CFR 60.1(d))

Can afloodplain regulation ever prohibit new buildings from a portion of the
floodplain?

Yes, if the area is sufficiently dangerous and/or thereis a clear relationship
between the prohibition and protecting the public from the hazard created by
the devel opment.

Name two types of floodprone areas where many communities prohibit devel-
opment.
— High hazard areas, such as flash flood areas and very deep floodways

— Natural or sensitive areas, such as wetlands

What' s the advantage of requiring dry land access if buildings are protected
from flooding?

It protects people by allowing them to evacuate when floodwaters come up
and allows emergency service vehicles to protect the properties during a
flood.

How could a developer of an 80-acre subdivision reduce the amount of runoff
that leaves the property during a storm?

Include stormwater detention or retention basinsto hold or delay the runoff
fromthe site.

Do Federa agencies have to meet any floodplain development rules similar to
the NFIP requirements?

Yes. The National Environmental Policy Act (NEPA) and Executive Order
11988 require Federal agencies to meet the same or more restrictive devel-
opment standards.
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UNIT 7:
ORDINANCE ADMINISTRATION

In this unit

This unit covers things you need to know to effectively administer your flood-
plain management ordinance, including

The legal basis for your ordinance,

The duties and qualifications of the person who administersiit,
How to process permits,

Conducting inspections,

Enforcement tools,

Appeals and variances, and

Record keeping.
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INTRODUCTION

Generally, the NFIP does not have specific requirements on how local ordinances should be
administered.

The NFIP does require that the local ordinance be legally enforceable and enforced uni-
formly throughout the community (44 CFR 60.1(b)). There are also some record keeping
requirements that assist in verifying community and building compliance with the regulations.

If FEMA finds that a community’s program is not in full compliance with its NFIP obliga-
tion, then it may require certain administrative adjustments to the program. How the program is
administered, though, is dependent on the enabling legislation and the community.

This unit, therefore, is primarily a series of recommended administrative procedures. Those
items that are NFIP requirements are highlighted in the “44 CFR” regulation boxes.
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A. THE ORDINANCE

This course assumes that your community has a floodplain regulation ordinance in effect.
While the course does not provide a model ordinance or ordinance language, it does describe the
significance of your ordinance, and how to enforce some of its provisions.

If you need to enact or revise your floodplain regulations, contact your state NFIP coordina-
tor to see if there is amodel appropriate to your state laws and flooding conditions that you could
use as afoundation for your local ordinance.

Statutory authority

As used in this course, ordinance is the generic term for a law passed by aloca government.
In some statesit is called a*“by-law” or some other name.

In al states, the authority to enact an ordinance comes from state law.

Communities are created by their state. Their powers are granted by and limited by state law
or statutory authority, which is also known as enabling legislation. Your state has a specific law
or set of laws authorizing your community to enact and enforce floodplain regulations. That law
probably sets these parameters:

The purpose and limits of the regulatory authority—for example, your community may
not be able to regulate development projects undertaken by state agencies or public utili-
ties.

Minimum regulatory standards—many states mandate a certain building code or flood-
way encroachment standard.

Prerequisites for enacting or amending the ordinance—a zoning ordinance may have to
be based on a comprehensive plan or be adopted only after a public hearing.

Requirements for issuing variances or alowing special uses.

Prerequisites for the administering official—the community may have to have a certified
building official enforce its building code.

Some state laws provide for state oversight of local regulations. In some cases, developers
must apply to the state for a permit. In other cases, they may appeal to the state if they feel the
community has not interpreted the regulations correctly.

In most states, local laws are subject to “Dillon’s rule,” named after a judge named Dillon
who ruled in the 19th Century that because local governments are created by state government,
they can do only what state laws specifically authorize.

If an action is not authorized by statute, a community cannot do it.
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At one time, some communities did not have the statutory authority to implement the mini-
mum NFIP regulatory requirements. FEMA worked with those states, so now all communities
(cities and counties) should have all the authority they need to fulfill their NFIP obligations.

In some states, larger communities may be granted home rule. A home rule community is
authorized to do anything that is not prohibited by statute. However, zoning and building laws
are usually specific enough that even home rule communities must follow their provisions.

TYPES OF ORDINANCES

Floodplain regulations are usually found in one of four types of rules. zoning ordinances,
building codes, subdivision regulations, sanitary regulations, and “stand alone” ordinances. Each
is explained below.

Zoning ordinance

A zoning ordinance regulates development by dividing the community into zones or districts
and setting development criteria for each district. Two approaches address development in
floodprone areas. separate districts and overlay zoning.

In a separate district, the floodplain can be designated as one or more separate zoning dis-
tricts that only allow development that is not susceptible to damage by flooding. Appropriate
districts include public use, conservation, agriculture, and cluster or planned unit developments
that keep buildings out of the floodplain, wetlands and other areas that are not appropriate for
intensive development.

Overlay zoning adds special requirements in areas subject to flooding. The areas can be de-
veloped in accordance with the underlying zone, provided the flood protection requirements are
met. As illustrated in Figure 7-1, there may also be setbacks or buffers to protect stream banks
and shorelines or to preserve the natural functions of the channels and adjacent areas.

Building codes

A building code establishes construction standards for new buildings. The code may or may
not set site or location requirements as a zoning ordinance does.

Many communities have adopted one of these national model building codes:
The National Building Code of the Building Officials and Code Administrators (BOCA)
has its flood resistant design and construction standards in Chapter 31.

The Standard Building Code of the Southern Building Code Congress International
(SBCCI) has a separate standard for flood resistant design and construction which is ref-
erenced in Chapter 31 and automatically adopted with the code.

The Uniform Building Code of the International Conference of Building Officias
(ICBO) has a separate appendix that must be specifically adopted by reference.
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The One and Two Family Dwelling Code of the Code Administrators and Building Offi-
cias (CABO) has no flood resistant design and construction standards but does have
drainage provisions.

Many, but not al, NFIP regulatory requirements appear in parts of these codes. The Standard
Building Code has a separate section devoted to floodplain management standards.

You should not assume that since your community uses one of these codes that al your
regulatory requirements are covered.

- Stream channel

Buffer zone: natural vegetation

Floodway: no obstructions

Flood fringe:  buildings must
be elevated or
floodproofed

Underlying zones

Figure 7-1. Example of overlay zoning

Subdivision regulations

Subdivision regulations govern how land will be divided into single lots. They set construc-
tion and location standards for the infrastructure the developer will provide, including roads,
sidewalks, utility lines, storm sewers and drainageways.

As noted in Unit 6, Section C, subdivision regulations offer an opportunity to keep buildings
out of the floodplain entirely with cluster developments.

They can also require that every lot have a buildable area above the BFE, include dry land
access and meet other standards that provide more flood protection than a building code can.

Sanitary regulations

The NFIP' s requirements for water and sewer system protection are sometimes best located
with the regulations that set the construction standards for these systems.
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“Stand alone” ordinance

Many, if not most, communities in the NFIP have enacted a separate ordinance that includes
all the NFIP regulatory requirements, usually based on a FEMA or state model.

The advantage of doing this is that one ordinance contains all floodplain development stan-
dards. Developers can easily see what is required of them, and FEMA and the state can easily see
if your community has adopted the latest requirements.

The disadvantage to a separate ordinance is that it may not be coordinated with other build-
ing, zoning or subdivision regulations. Some communities have found that by adopting a stand
alone model, they adopt standards that are inconsistent or even contrary to the standards in the
other regulations. For example, your building code may require crawlspace vents to be high, near
the floor joists, while the floodplain ordinance requires them to be no more than one foot above
grade.

If you have a stand aone ordinance, you should review its provisions with all other offices
and ordinances that regulate land development and building construction. Make sure that others
know the floodplain regulations and that there are no internal inconsistencies. For example, a
floodplain ordinance administered by the city engineer may not be coordinated with the permit
process conducted by the building department.
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CONTENTS

Whether your floodplain regulations are in one ordinance or several, they should have these
provisions:

Purpose: Why was the ordinance adopted? What are its objectives? This provision helps
set the tone for regulatory standards. For example, if the only purpose of the ordinance is
to meet the NFIP minimum building requirements, a court may rule that it should not
have higher regulatory standards that protect life safety.

Definitions: What technical terms are needed? Most ordinances have to define terms like
“development,” “building,” “base flood elevation” and “lowest floor” in order for the
regulations to be clearly understood.

Adoption of flood data: Your community needs to adopt the flood maps, profiles and
other regulatory flood data. This provision may need to be amended when new studies
are published or new areas are annexed.

Requirement for a development permit: Your ordinance must have a development permit
process. Relying on your community’s building code or zoning ordinance permit process
may not be sufficient because those programs may not require permits for all develop-
ment, including fill, mining, etc.

Construction standards: This is the meat of the ordinance. It should cover al of the NFIP
standards discussed in Unit 5 and additional regulatory standards required by the state or
that the community deems appropriate. The standards should include provisions for:

Building protection standards (elevation, floodproofing, anchoring)
Standards for manufactured (mobile) homes and manufactured home parks

Construction standards peculiar to the flood zones in your community, such as V, AO,
AH and A99

Construction in the floodway and standards for encroachments where floodways are not
mapped

Standards for subdivisions
Standards for water and sewer service
Rules on water course alterations

Designation of administrator: The community must officially designate one person re-
sponsible for administering the ordinance. This provision may list that person’s duties, as
detailed in the next section.

Appeals process: The regulations need to provide a way for people to appeal or request a
variance when they feel that the construction standards are overly harsh or inappropriate.
This process should be handled by a separate body, such as a board of appeals or plan-
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ning commission; it should not be left up to the decision of a single person, such as the
administrator.

Enforcement: The ordinance must have enforcement procedures clarifying penalties for
violations. These are usually fines and orders to correct the violation.

Abrogation and greater restriction: This is a lega provision that specifies that the ordi-
nance take precedence over less restrictive requirements.

Severability: This is a statement that the individual provisions are separable and if any
oneisruled invalid, it does not affect the rest of the ordinance.
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B. THE ADMINISTRATOR

The state grants communities the police powers to adopt, administer and enforce local codes
and regulations, including floodplain regulations. Generally, elected officials delegate authority
for ordinance administration and enforcement to a subordinate officer.

A local floodplain administrator might be an existing local staff person, such as the building
inspector, community zoning official, engineer or planner. The community also might contract to
have the job done by the county, regional planning agency, another jurisdiction or authority, or a
private firm.

Throughout this course, the person designated as responsible for administering the floodplain
management ordinance is called “the administrator.” This course also assumes that you are the
administrator, so the terms “you” and “the administrator” are used interchangeably.

DUTIES

In general, the administrator is responsible for ensuring that development activities comply
with the floodplain management regul ations and other applicable codes and ordinances.

Duties of the administrator vary depending on the kind, size and characteristics of the com-
munity. However, certain responsibilities are common to all ordinance administrators. Here is a
list of such duties:

Understand the regulations: Thisis the most important of all of your duties and is the main
subject of this course. A sound working knowledge of the general and technical provisions of
various federal, state and loca regulations is essential. You must be able to explain them to
others, to review permit applications for compliance, and to provide adequate interpretations.

Ensurethat permitsare applied for: Often people do not realize that they need to apply for
apermit for aproject in the floodplain. Y ou need to ensure that the public is informed as to when
permits are needed and how they are obtained. Anyone engaged in a development project with-
out a permit must be told to stop and apply for one.

Correct violations. You must evaluate complaints, conduct investigations and use legal re-
course when necessary to correct violations.

Process per mit applications: Your primary role is to review permit applications for compli-
ance with applicable local regulations. Thisinvolves:
Collecting permit fees, where applicable.
Assessing the accuracy and completeness of the application.
Evaluating site plans, topographic data, building design plans and other technical data.
| dentifying deficiencies and devising ways to correct them.
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Issuing or denying the permit.
Helping applicants pursue appeals or requests for variances.

Coordinate with other programs. Responsibility for permit review may reside in or be
shared with other offices, such as public works, planning and zoning, code enforcement or
housing departments. Depending on your duties, your may be involved in coordinating permit
reviews.

Y ou must advise the applicant of any need for additional local, state or federal permits for the
proposed development. Y our office could have copies of the permit application forms or advise
applicants whom to contact.

One of your NFIP responsibilities is to notify adjacent communities and the state NFIP coor-
dinating agency prior to any alteration or relocation of a watercourse. Y ou must submit evidence
of such notification to the FEMA Regional Office.

Y ou should also notify adjacent communities of plans for a substantial commercial develop-
ment or large subdivision that could affect their flood hazard areas.

Ensure projects are built according to approved permits. You or your staff must perform
periodic and timely on-site inspections to confirm visualy that development is following the
approved plans. The best way to do thisis with a series of inspections at appropriate stages in the
construction process, as discussed later in this unit. A certificate of use or occupancy is a fina
permit that allows the owner to use the building. It should not be given until a final inspection
confirms that everything was done according to the approved plans.

Take enforcement actions. When noncompliant activities are uncovered, you must act to
resolve the situation. This may involve issuing stop-work orders or other violation notices, coor-
dinating enforcement procedures with the community’ s attorney, or appearing in court.

Keep records: You should have on hand a sufficient supply of current permit applications,
variance requests and other administrative forms. A project file should be kept for each devel-
opment permit application.

Maintain and update flood data and maps:. As noted in Unit 4, Section D, your commu-
nity should maintain an adequate supply of maps showing the regulatory floodplain for your
office and the public to use. All map corrections and notices of map revisions should be recorded
and denoted on administrative maps, with the details kept in an indexed file.

You should also cooperate with federal, state and local agencies, and private firms, under-
taking flood studies. You must submit any new floodplain data to the FEMA Regional Office
within six months of their development. Community staff should review revisions to maps (in-
cluding Conditional Letters of Map Revision and Letters of Map Revision) to ensure they meet
your regulations.
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Y ou must notify the FEMA Regional Office and the state within one year of an annexation or
when your community has assumed or relinquished authority to adopt or enforce floodplain
management regulations for a particular area.

44 CFR 59.22(a)(9)(v) Upon occurrence, [the community must] notify the Administrator in writing
whenever the boundaries of the community have been modified by annexation or the community
has otherwise assumed or no longer has authority to adopt and enforce flood plain management
regulations for a particular area. In order that all FHBMs and FIRMs accurately represent the
community's boundaries, include within such notification a copy of a map of the community suit-
able for reproduction, clearly delineating the new corporate limits or new area for which the
community has assumed or relinquished flood plain management regulatory authority.

You must notify the FEMA Regional Office and the state within six months of physical
changes that can affect flooding conditions, such as channel modifications or upstream detention.

44 CFR 65.3. A community's base flood elevations may increase or decrease resulting from
physical changes affecting flooding conditions. As soon as practicable, but not later than six
months after the date such information becomes available, a community shall notify the Admin-
istrator of the changes by submitting technical or scientific data in accordance with this part.
Such a submission is necessary so that upon confirmation of those physical changes affecting
flooding conditions, risk premium rates and flood plain management requirements will be based
upon current data.

Update the ordinance: If your community is notified of changes in federal or state laws
and/or regulations that would require changing your floodplain management ordinance, you must
revise your ordinance within six months.

44 CFR 60.7. From time to time Part 60 may be revised as experience is acquired under the
Program and new information becomes available. Communities will be given six months from the
effective date of any new regulation to revise their flood plain management regulations to comply
with any such changes.

Similarly, if you are given new flood data by FEMA, you have six months to update your or-
dinance to adopt the data and the regulatory requirements appropriate for that level of data (Unit
5, Section A, Community Types relates the level of datato the regulatory requirements).

44 CFR 60.2(a) A flood-prone community ... will be given a period of six months from the date
the Administrator provides the data set forth in § 60.3(b), (c), (d), (e) or (f), in which to meet the
requirements of the applicable paragraph.

A certified copy of any ordinance revision should be submitted to the FEMA Regional Office
and to the state NFIP coordinating agency promptly after adoption.

QUALIFICATIONS

Your state may set minimum requirements for the person who administers the floodplain
management ordinance, such as stipulating that the post be held by a certified building official. A
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few states are encouraging or requiring that the ordinance be administered by a “certified flood-
plain manager,” a new certification that may be conferred by your state or the floodplain
management association in your state.

In most instances, there are no specific qualifications or prerequisites. This does not mean
just anyone can do any part of the job of administering the ordinance. One of your jobs is to
make sure that the person with the right qualifications helps you. You will probably need help
from three other professions:

Some tasks should be conducted by an engineer experienced in hydrologic and hydraulic
studies, such as reviewing a developer’s flood study before you accept new flood eleva
tions.

While the NFIP allows any properly appointed local administrator to complete an eleva-
tion certificate, some states require that such work only be done by registered land
surveyors.

Y ou should always consult your community’s attorney before you initiate an enforcement
action.

TRAINING

In many cases, only you will have the expertise needed to administer your ordinance. As the
administrator, you will probably be your community’ s primary source of information on:

The basic NFIP requirements.

Additional requirements of your ordinance.

How to use the NFIP maps and regulatory flood data.

How maps are reviewed and revised.

When permits are needed.

Whether a proposed project meets the ordinance’ s standards.
Whether a completed project complies with the approved plans.
What records are needed.

How to deal with citizens and builders.

How to deal with violations.

How floodplain development regulat