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FOREWORD

This guide was developed for use by community officials, property
owners, developers, surveyors, and engineers who may need to
determine Base (100-year) Flood Elevations (BFEs) i1n special flood
hazard areas designated as approximate Zone A on the Federal
Emergency Management Agency®"s Flood Insurance Rate Maps published
as part of the National Flood Insurance Program. One of the
primary goals of this document is to provide a means of determining
BFEs at a minimal cost.

The guidance provided herein 1is primarily intended for use in
riverine and lake areas where flow conditions are fairly uniform,
and do not involve unusual flow regimes (rapidly varying flow, two-
dimensional flow, supercritical flow, hydraulic jumps, etc.).

This guide iIs not to be used for areas that experience alluvial fan
flooding or areas that contain characteristics of alluvial fan
flooding. In addition, this guide iIs not to be used In Zone V
(velocity) areas or coastal Zone A areas that are subject to
flooding due to storm surge from hurricanes and other coastal
storms. Furthermore, guidance on determining regulatory floodways
IS not provided in this guide.

Notes on the _PDF version of the Zone A Manual

Appendices 8 and 9 (hand calculations) were not included iIn the
.PDF (Internet) version of this Manual. The information was not in
a text format. The scanned iImages of Appendices 8 & 9 would have
made the file size of this document much larger. To keep the fTile
size down they were omitted.
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Guide for Approximate Zone A Areas Introduction

INTRODUCTION

This guide is primarily intended to assist local community
officials iIn administering and enforcing the floodplain
management requirements of the National Flood Insurance
Program (NFIP). This document provides guidance for
determining Base (100-year) Flood Elevations (BFEs) i1n special
flood hazard areas that have been i1dentified and designated as
approximate Zone A on a community"s NFIP maps. Zone A
identifies an approximately studied special flood hazard area
for which no BFEs have been provided. Although BFEs are not
provided, the community is still responsible for ensuring that
new development within approximate Zone A areas IS constructed
using methods that will minimize flood damages. This often
requires obtaining or calculating BFEs at a development site.

Developers, property owners, engineers, surveyors, and others
at the local level who may be required to develop BFEs for use
Iin approximate Zone A areas should also find this guide
useful. Included in this guide are methodologies that can be
used to develop BFEs, which can be used to determine the
elevation or fTloodproofing requirements for buildings. The
detailed methodologies described iIn this guide can also be
used to develop the BFE information necessary to obtain a
Letter of Map Amendment or a Letter of Map Revision Based on
Fill from the Federal Emergency Management Agency (FEMA) to
remove a legally defined property or structure from a special
flood hazard area. In addition, Letter of Map Revision
requestors may use the detailed methods iIn this document to
develop the BFE information that must be submitted to FEMA to
demonstrate that an area will not be flooded during the 100-
year fTlood.

-1



Guide For Approximate Zone A Areas NFIP Background

NATIONAL FLOOD INSURANCE PROGRAM BACKGROUND

In 1968, the United States Congress passed the National Flood
Insurance Act, which created the NFIP. Congress recognized
that the success of this program required that community
participation be widespread, that studies be conducted to
accurately assess the flood risk within each participating
flood-prone community, and that iInsurance premium rates be
established based on the risks involved and accepted actuarial
principles. To meet these objectives, the 1968 Act called
for: 1) the identification and publication of information
within five years for all floodplain areas that have special
flood hazards; and 2) the establishment of flood-risk zones in
all such areas to be completed over a 15-year period following
the passage of the act.

Within the first year of NFIP operation, it became evident
that the time required to complete the detailed fTlood
insurance studies would markedly delay implementation In many
flood-prone communities. As a result, an interim means for
more rapid community participation iIn the NFIP had to be
provided. The Housing and Urban Development Act of 1969
expanded participation by authorizing an Emergency Program
under which 1insurance coverage could be provided at non-
actuarial, fTederally-subsidized rates 1iIn Jlimited amounts
during the period prior to completion of a community®s flood
insurance study.

Until engineering studies could be conducted for these
communities, Flood Hazard Boundary Maps, such as the one shown
in Figure 1, "Flood Hazard Boundary Map,' which delineated the
boundaries of the community®s special flood hazard areas, were
prepared using available data or approximate methods. The
Flood Hazard Boundary Maps 1identified, on an approximate
basis, the areas within a community subject to i1nundation by
the 100-year flood (i.e., Zone A). The 100-year flood has a
one-percent chance of being equalled or exceeded In any given
year. The Flood Hazard Boundary Map was intended to assist
communities In managing floodplain development, and iInsurance
agents and property owners iIn identifying those areas where
the purchase of flood insurance was advisable.

The Flood Disaster Protection Act of 1973, which also amended
the 1968 Act, required that flood-prone communities be
notified of their flood hazards to encourage program
participation. This notification was accomplished through the
publication of Flood Hazard Boundary Maps for all communities
that were 1identified as containing flood hazard areas. In
addition, the 1973 Act required the purchase of flood
insurance by property owners who were being assisted by

11-1
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Figure 1 - Flood Hazard Boundary Map

Federal programs, or by Federally supervised, regulated, or
insured agencies or iInstitutions, 1iIn the acquisition or
improvement of land or facilities located, or to be located,
in special flood hazard areas. This act also severely limited
Federal financial assistance iIn the flood hazard areas of
communities which did not join the NFIP.

The i1nitial Flood Hazard Boundary Maps for communities
identified as having flood hazards were prepared using
available floodplain data contained In reports developed by a
variety of Federal, State, and local sources. For those
communities that had no available flood iInformation,
approximate hydrologic and hydraulic methods or historical
flood data were used to determine the extent of the special
flood hazard areas.

Flood Insurance Studies that used detailed hydrologic and
hydraulic analyses to develop BFEs and designate floodways and
risk zones were subsequently developed for most NFIP
communities. The results of a Flood Insurance Study were
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issued to the community in the form of a Flood Insurance Rate
Map (FIRM), such as the one shown 1i1n Figure 2, "Flood
Insurance Rate Map,' and, In most cases, a Flood Boundary and
Floodway Map and a Flood Insurance Study report. Once more
detailed risk data were provided, the community could enter
the Regular Program whereby more comprehensive floodplain
management requirements were 1iImposed and higher amounts of
insurance could be purchased by owners of structures.

ZONE A i o sy
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Figure 2 - Flood Insurance Rate Map

As early as 1976, FEMA recognized that some communities did
not require a detailed Flood Insurance Study because there
were few existing buildings in the floodplain and minimal
development pressure. Shortly thereafter, FEMA Dbegan
utilizing a special conversion process whereby communities
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were converted to the Regular Program without a Flood
Insurance Study. Consequently, these communities were
converted using FIRMs in which all of the special flood hazard
areas were designated as approximate Zone A, without BFEs.

Although over 10,000 communities have now been provided
detailed Flood Insurance Studies and issued FIRMs that include
BFEs, many TfTloodplains are still designated as approximate
Zone A without BFEs. Due to the costs of developing detailed
risk data, areas not subject to development pressure are
studied using approximate methodologies and continue to be
shown on the FIRM as approximate Zone A areas. FEMA only
provides BFEs for the floodplains of those flooding sources
that are currently subject to development pressure or are
projected at the initiation of a Flood Insurance Study or
Flood Insurance Study restudy to be subject to development
pressure during the immediate future. Generally, a planning

period of approximately five years 1s used. Even iIn these
cases, BFEs are provided on a priority basis due to funding
constraints. The community plays a major part 1iIn the

determination of the level of detail required in the study of
selected streams. As a result, most communities will have
FIRMs that include special flood hazard areas for Tlooding
sources that have been studied in detail with BFEs and special
flood hazard areas for flooding sources that have been studied
using approximate methods, and have been designated as
approximate Zone A.
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111.APPLICABLE NAT IONAL FLOOD INSURANCE PROGRAM
FLOODPLAIN MANAGEMENT REQUIREMENTS IN APPROXIMATE
ZONE A AREAS

The primary requirement for community participation iIn the
NFIP 1s the adoption and enforcement of floodplain management
regulations that meet the minimum standards of the NFIP
regulations in Title 44 of the Code of Federal Regulations
(CFR) Section 60.3. These minimum standards vary depending on
the type of flood risk data provided to the community by FEMA.
The intent of floodplain management regulations iIs to minimize
the potential for flood damages to new construction and to
avoild aggravating existing flood hazard conditions that could
increase potential flood damages to existing structures. To
protect structures in riverine and lacustrine areas, the NFIP
regulations require that the lowest floor (including basement)
of all new construction and substantial i1mprovements of
residential structures be elevated to or above the BFE. New
or substantially improved non-residential structures 1in
riverine areas must either be elevated or floodproofed (made
watertight) to or above the BFE.

Requirements for Obtaining BFE Data

In areas designated as approximate Zone A, where BFEs have not
been provided by FEMA, communities must apply the provisions
of Paragraph 60.3(b) of the NFIP regulations. Subparagraph
60.3(b)(4) requires that communities:

Obtain, review and reasonably utilize any
base flood elevation and floodway data
available from a Federal, State, or other
source... [ 44 CFR 60.3 (b)(4) 1]

Section 1V describes the sources from which BFE data may be
obtained. These data are to be used as criteria for requiring
that new construction, substantial improvements, and other
development within all approximate Zone A areas meet the
applicable requirements i1n Paragraphs 60.3(c) and (d) of the
NFIP regulations, including the requirement that structures
have their lowest floors elevated to or above the BFE (or
floodproofed to or above the BFE for non-residential
structures). These data should be used as long as they
reasonably reflect flooding conditions expected during the
base (100-year) flood, are not known to be scientifically or
technically incorrect, and represent the best data available.
Communities should consider formally adopting these data by
reference as part of their floodplain management regulations.
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Requirements for Developing BFE Data

Under Subparagraph 60.3(b)(3) of the NFIP regulations,
communities must also:

Require that all new subdivision proposals
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 base flood elevation
data; L 44 CFR 60.3 (b)(3) 1

This means that any subdivision which meets this threshold must
be evaluated to determine i1f the subdivision proposal 1is
affected by an approximate Zone A area and whether BFE data are
required. BFE data are required for the affected lots in the
subdivisions shown iIn Figure 3, "Proposed 76-Lot Subdivision,™
and Figure 4, "Proposed 6.7-Acre Subdivision.” Figure 3 clearly
shows a 76-lot subdivision with several Ilots affected by an
approximate Zone A area. The subdivision depicted In Figure 4
is only 12 lots, but because the subdivision iIs greater than 5
acres and clearly shows buildable sites affected by an
approximate Zone A area, BFE data are required.

Figure 3 - Proposed 76-Lot Subdivision
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Figure 4 - Proposed 6.7-Acre Subdivision

Communities are encouraged to address the flood hazards at the
earliest stages of subdivision planning rather than at the
actual placement of individual structures. |If a community can
work with the developer and others when land 1s being
subdivided, many long-term floodplain management benefits can be
achieved, particularly 1t the floodplain is avoided altogether.
In Figure 5, "Proposed 76-Lot Subdivision,'” the entire
approximate Zone A area Is to be dedicated as open space. It
the planned subdivision shows the floodplain 1s contained
entirely within an open space lot, It may not be necessary to
conduct a detailed engineering analysis to develop BFE data.

Also, 1t may not be necessary to develop detailed BFE data in
large-lot subdivisions or single-lot subdivisions that are
within the thresholds under Subparagraph 60.3(b)(3) of the NFIP
regulations when the actual building sites are clearly outside
of the Zone A area. In Figure 6, ™"Proposed 5.6-Acre
Subdivision,” 1t is evident from the topographic features of
this 5.6-acre subdivision that the building sites would be
clearly out of the floodplain since the proposal indicates a
steep grade between the approximate Zone A area and the building
sites which are located on natural high ground.
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IT the grade between the actual building sites and the
approximate Zone A area of the proposed subdivision is
relatively gradual, asshown 11n Figure 7, "Proposed 6.7-Acre
Subdivision,”™ the floodplain could extend beyond what s shown
on the Flood Insurance Rate Map. It i1s very likely that flooding
could affect the building sites.In this case, an analysis should
be conducted to determine the location of the 100-year
floodplain and the BFE.

Figure 7 - Proposed 6.7 Acre Subdivision

For developments that exceed the thresholds identified in NFIP
regulations Subparagraph 60.3(b)(3), BFEs must be either
obtained from other sources or developed using detailed
methodologies comparable to those contained in a Flood Insurance
Study. Section V describes some of the detailed methodologies
available that can be used to develop BFE data when none are
available from the sources listed 1In Section 1V.

IT the size of the new subdivision or other proposed development
falls below the thresholds specified 1In NFIP regulations
Subparagraph 60.3(b)(3) and no BFE data are available from the
sources listed in Section 1V, the community must still apply, at
a minimum, the requirements of Subparagraph 60.3(a)(3) to
proposed structures or Subparagraph 60.3(a)(4) to subdivisions
and other developments within approximate Zone A areas. These
paragraphs require that permit officials:
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Guide For Approximate Zone A Areas Floodplain Management

Review all permit applications to determine whether
proposed building sites will be reasonably safe from
flooding. IT a proposed building site is in a flood-
prone area, all new construction and substantial
improvements shall (1) be designed (or modified) and
adequately anchored to prevent floatation, collapse, or
lateral movement..., (i1) be constructed with materials
resistant to flood damage, (iii1) be constructed by
methods and practices that minimize flood damages, and
(iv) be constructed with electrical, heating,
ventilation, plumbing, and other service facilities that
are designed and/or located so as to prevent water from
entering or accumulating within the components during
conditions of flooding- L44 CFR 60-3(a)(3)1

Review subdivision proposals ... including manufactured
home parks or subdivisions ... to assure that (1) all
such proposals are consistent with the need to minimize
flood damage within the flood-prone area, (ii1) all
public utilities and facilities ... are located and
constructed to minimize or eliminate flood damage, and
(111) adequate drainage is provided to reduce exposure
to flood hazards; [44 CFR 60.3(a)(4)]

One way that communities can ensure that building sites will be
reasonably safe from flooding for proposed developments that
fall below the thresholds i1n Subparagraph 60.3(b)(3) is to use
the simplified methods outlined iIn Section V for estimating a
BFE. Another approach to ensure that a building site 1is
reasonably safe from flooding is to require the structure to be
elevated above the highest adjacent grade by a specified number
of feet based on the local official®s knowledge of flood
conditions iIn the area. In the absense of available BFE data
from other sources, the community may require the permit
applicant to elevate the structure two or more feet above the
highest adjacant grade which qualifies the structure for reduced
flood i1nsurance rates. Elevation of the structure to four feet
above the highest adjacant grade will enable the structure to
qualify for substantially reduced flood insurance rates.

However, some states and communities require that BFE data be

developed for all subdivisions and/or TfTloodplain development
within approximate Zone A areas, nhot jJust those subdivisions
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which meet the 50-lot or 5-acre threshold. A community may, at
its discretion, require the use of detailed methods for such
development. While this requirement iIs more restrictive than
NFIP minimum requirements, the NFIP regulations specifically
recognize and encourage states and communities to adopt and
enforce more restrictive fTloodplain management regulations 1In
those iInstances where the state or community believes that it is
in the best iInterest of i1ts citizens.

No matter what the size of the subdivision or other development
proposal, requests to revise or amend effective Flood Insurance
Study information through the procedures outlined iIn Part 65 and
Part 70 of the NFIP regulations must be based on detailed
methodologies presented iIn Section V or other methodologies
comparable to those found iIn a Flood Insurance Study. The
analysis used to develop the BFEs must be certified by a
registered professional engineer or licensed land surveyor, as
appropriate, i1f the BFEs are to be used to revise or amend an
NFIP map.

Use of Draft or Preliminary Flood Insurance Study Data

The data from a draft or preliminary flood 1Insurance study
constitutes "available data”™ under Subparagraph 60.3(b)(4).
Communities must reasonably utilize the draft or preliminary
flood i1nsurance study data under the section of their ordinance
that requires the use of other base flood data when detailed BFE
data has not been published In a flood 1iInsurance study.
Communities are given discretion in using draft or preliminary
flood i1nsurance study data only to the extent that the technical
or scientific validity of the proposed flood elevation data is
questioned. IT a community decides not to use the draft or
preliminary flood 1insurance data i1n a FIS because it 1is
questioning the data through a valid appeal, the community must
still assure that buildings are constructed using methods and
practices that minimize flood damages iIn accordance with the
requirements under Subparagraphs 60.3(a)(3) and (4).

When all appeals have been resolved and a notice of final flood
elevations has been provided by FEMA, communities are required
to use the data from the flood iInsurance study for regulating
floodplain development in accordance  with Subparagraph
60.3(b)(4) since the data represents the best data available.
Communities must regulate floodplain development using the flood
insurance study data under Subparagraph 60.3(b)(4) until such
time as the community has adopted the effective FIRM and flood
insurance study.

1i-7
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Advantages of Developing BFE Data

While the NFIP regulations do not require that communities
develop BFE data in approximate Zone A areas when proposed
development is below the thresholds 1n NFIP regulations
Subparagraph 60.3(b)(3), there are significant advantages and
financial benefits for communities and individual property

owners that develop BFE data. These advantages and benefits
include:
- protecting structures up to the BFE will minimize and

reduce fTuture flood losses, resulting 1in long-term
savings to the 1individual, the community, and the
National Flood Insurance Fund;

- flood 1insurance policies iIn approximate Zone A areas
that are rated using a BFE will often qualify for
significantly lower insurance rates than policies that
are rated without a BFE. The difference 1i1n Tflood
insurance premiums could be substantial;

- less burden will be placed on the permit official
because he or she can require protection to a specified
elevation. Without a BFE, the permit official must make
judgements as to what constitutes 'reasonably safe from
flooding™ and "constructed with materials and practices
that minimize flood damages';

- the NFIP"s Community Rating System establishes Tflood
insurance premium discounts of up to 45 percent for
policy holders within communities that have a
floodplain management program that exceeds NFIP minimum
requirements. Sizable Community Rating System credits
are available for Community Rating System communities
that develop BFEs for areas designated as approximate
Zone A on their Flood Hazard Boundary Map or FIRM, or
that require site-specific engineering analyses for
development proposals; and

- by specifying a BFE iIn an approximate Zone A area, a
building or property can, 1In some circumstances, be
removed from the floodplain by issuance of a Letter of
Map Amendment or Letter of Map Revision iIn accordance
with Part 65 and Part 70 of the NFIP regulations. While
these procedures eliminate the requirement that flood
insurance be purchased as a condition of obtaining a
loan from a Federally 1insured or regulated lender, a
lending institution may, at i1ts discretion, require the
purchase of flood Insurance.

111-8
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1V. OBTAINING EXISTING BASE (100-YEAR) FLOOD ELEVATIONS

The NFIP Regulations at 44 CFR 60.3 require that structures be
elevated or floodproofed (non-residential structures only) to
provide protection from flood damage. A BFE must be established
before such flood protection measures can be used. There are a
variety of computational methods that can be employed to
determine BFEs. However, these methods can be costly. Before
computational methods are used, every attempt should be made to
obtain i1nformation, in the form of floodplain studies or
computations, from Federal, State, or local agencies. Data
obtained from these agencies may be adequate to determine BFEs
with little or no additional research, computation, or cost.

Local officials who obtain BFE data should maintain the
information for future reference. Local officials should also
consider making a search for BFE data for the entire community.
By doing so, the local officials may not have to conduct a
search each time a floodplain development permit iIs requested.
IT the data reasonably reflect flooding conditions, a community
should consider adopting the i1nformation iInto its TfTloodplain
management ordinance.

Provided below are a list of agencies that can be contacted to
determine 1f any BFE data have already been developed. When
obtained, these data should be evaluated to ensure that they
reasonably reflect flooding conditions expected at the site
during the 100-year flood, are scientifically or technically
correct, and represent the best data available.

Three major sources of existing data are highlighted in this
section: FEMA, other Federal agencies, and State and local
agencies.

FEMA

FEMA"s technical evaluation contractors maintain libraries that
contain technical and administrative data developed during the
preparation of Flood Insurance Studies, as well as the resulting
Flood Insurance Study reports and NFIP maps. FEMA can be
contacted to determine whether or not sufficient iInformation
exists iIn the back-up data to calculate BFEs. For some flooding
sources that are designated as approximate Zone A, FEMA may have
detailed flooding information that has not yet been i1ncorporated
into the community"s Flood Insurance Study. FEMA can be
contacted to obtain this 1i1nformation where 1t exists.

1vV-1
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FEMA regularly conducts restudies of flood hazards In an effort
to keep Flood Insurance Studies accurate and up-to-date. As
part of these restudies, detailed BFE data for approximate Zone
A areas may be developed. During the time that elapses between
FEMA obtaining restudy data and the incorporation of BFE data
areas Into a revised Flood Insurance Study, a community may
reasonably use the BFE data from the restudy iIn approximate Zone
A areas 1n accordance with Subparagraph 60.3(b)(4).

In addition, flooding sources restudied by FEMA may often impact
several communities. FEMA may be unable to immediately update
the Flood Insurance Study for every community impacted due to
funding constraints. Therefore, BFEs may have been developed
for streams within a community that have not yet been
incorporated into the Flood Insurance Study.

It 1s also possible that a previous request to revise flood
hazards along a stream or lake may be on file with FEMA, and
that BFEs, which may be applicable to other areas of the same
stream or lake, may have been computed for that request.

FEMA data should be sought when trying to obtain or determine
BFEs for an approximate Zone A area, so that i1f BFEs have
already been determined for an approximate Zone A area, then
other BFE determinations iIn the same area can be based on the
same methodology. However, 1f 1t 1Is determined that a more
scientifically or technically accurate determination than that
which 1s available in FEMA"s back-up data i1s warranted, then a
more detailed methodology, such as those described in Section V,
should be utilized.

Data requests should be directed to the appropriate FEMA

technical evaluation contractor at the address listed on the
following page:
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FEMA Regions 1-V
(States East of the Mississippi
River and Minnesota)

Flood Insurance Information Specialist
c/o Dewberry & Davis
2953 Prosperity Avenue
Fairfax, Virginia 22031
FAX: (703) 876-0073
Phone: (703) 876-0148

FEMA Regions VI-X
(States West of the
Mississippil River)

FEMA Project Library
c/o Michael Baker, Jr., Inc.
3601 Eisenhower Avenue
Suite 600
Alexandria, Virginia 22304
FAX: (703) 960-9125
Phone: (703) 960-8800

An instruction sheet entitled Flood Insurance Study (FI1S) Data
Requests 1s provided in Appendix 2. This sheet contains
pertinent information and instructions for requesting Flood
Insurance Study data.

A fee i1s charged for locating, retrieving, copying, and mailing
Flood Insurance Study back-up data based on the cost of
materials and a standard hourly rate for time spent to fill the
request. FEMA will inform the requestor i1f the requested data
are available and of the required fee. The requestor should
allow two to four weeks for the request to be processed.

Other Federal Agencies

Information regarding BFEs may be obtained from other Federal
agencies 1involved in floodplain management. A Tee may be
required to obtain some of the products or services available
through these agencies. The following i1s a list of some of the
Federal Agencies 1i1nvolved 1in floodplain management and the
information, which may be useful iIn obtaining and determining
BFEs, that they produce.
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AGENCY

U.S. Army Corps

of Engineers

.S