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Summary of Changes for Volume 1,

Flood Studies and Mapping

The Summary of Changes below details changes to Volume 1 that were made subsequent to the
initial publication of these Guidelines in February 2002. These changes represent new or
updated guidance for Flood Hazard Mapping Partners.

Affected e
D . . Description of Chan

ate Section/Subsection UGS

. Added guidance regarding the use of the Monitoring
April 2003 117 Information on Contracted Studies system.

. Added methods of updating flood hazard data for alluvial
April 2003 13.1.8 fan areas to the definition of the Scope of Project.

Added guidance for the use of cover stamps for certain

April 2003 15.1 Preliminary versions of Flood Insurance Study (FIS)

reports and Flood Insurance Rate Maps (FIRMs). Added
new Countywide Format FIS/FIRM distribution protocol.
Added guidance to include the Final Summary of Map
April 2003 1.5.2.5 Actions in the Letter of Map Change (LOMC)
Distribution Service.

Added specifications for the final deliverable products for
FIS reports and FIRMs.

Added guidance to include the LOMC-VALID letter in
the LOMC Distribution Service.

April 2003 1.5.2.8

April 2003 1.5.2.9

All policy and standards in this document have been superseded by the FEMA Policy for Flood Risk Analysis and Mapping.
However, the document contains useful guidance to support implementation of the new standards.
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Volume 1

Flood Studies and Mapping

This Volume presents an overview of the Flood Map Project production process and describes
each of the production phases in detail, including Mapping Needs Assessment, Project Scoping,
Topographic and Flood Hazard Data Development/Report and Map Production, and
Preliminary/Post-Preliminary Processing.

1.1 Overview of Flood Map Project Process [February 2002]

The Federal Emergency Management Agency (FEMA) has specific mandates within the
National Flood Insurance Act of 1968, as amended, to identify flood hazards nationwide and
publish and update flood hazard information in support of the National Flood Insurance Program
(NFIP). FEMA is required to consult with local officials in identifying floodprone areas, and
specific procedures are described in the Act for establishing proposed flood elevations.

The NFIP regulations (found at Title 44 of the Code of Federal Regulations, Parts 59-77) were
developed as the program evolved. They codify the requirements of the 1968 Act and identify
the administrative procedures required to carry out the statutory mandates. Parts 65, 66, 67, 70,
and 72 of the NFIP regulations refer to specific procedures to be followed in flood hazard
mapping activities.

To fulfill its mandate to identify floodprone areas, FEMA has an ongoing program to (1) develop
new Flood Insurance Rate Maps (FIRMs) for floodprone communities without maps and (2) to
produce updated FIRMs for communities with maps. This Volume details the processes,
guidelines, and specifications by which FEMA develops and updates FIRMs and collateral Flood
Insurance Study (FIS) reports.

Activities for developing a new FIRM and/or updating an existing FIRM (both actions will be
referred to hereinafter as "Flood Map Projects") are completed in four phases:

1. Mapping Needs Assessment;

2. Project Scoping;

3. Topographic and Flood Hazard Data Development/Report and Map Production; and
4. Preliminary/Post-Preliminary Processing.

Figure 1-1 depicts the phases of the process, which is applicable to all Flood Map Projects,
including those that involve the following:

« Developing new or updated flood hazard data;
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« Digitizing floodplain boundaries from the effective FIRMs and fitting them to a digital
base map, thus converting the existing manually produced FIRMs to digitally produced
FIRMs referred to as DFIRMs; and

« Combinations of the above.

Topo & Flood
Hazard Data L
Development Preliminary /

Mapping Needs Project Scoping Post Preliminary
Assessment Processing
Report & Map
Production

Figure 1-1. Phases of Flood Map Project Process

Subsections 1.1.1 through 1.1.4 summarize the four phases of the Flood Map Project process;
greater detail is provided in Sections 1.2 through 1.5. Subsection 1.1.5 describes the roles of the
various Mapping Partners in completing the tasks associated with any given Flood Map Project,
Subsection 1.1.6 describes FEMA’s oversight role, and Subsection 1.1.7 discusses the role of the
Monitoring Information on Contracted Studies (MICS) tracking system and the data entry
responsibilities of Mapping Partners.

1.1.1 Mapping Needs Assessment [February 2002]

For communities with effective FIRMs, the purpose of the Mapping Needs Assessment is to
evaluate whether the flood hazard data and other data shown on the FIRM are adequate. If the
data on the FIRM are not adequate, the community will identify the specific data elements that
need to be updated (e.g., flood hazard data for specific flooding sources, base map information).
If a community has an effective Flood Boundary and Floodway Map (FBFM), the community
also will evaluate the accuracy of the data on the FBFM. For communities that do not have
effective FIRMs or FBFMs, including those that have Flood Hazard Boundary Maps (FHBMs),
the purpose of the Mapping Need Assessment is to determine whether the community is
floodprone and whether a FIRM should be produced.

The Mapping Needs Assessment forms the basis for selecting and prioritizing Flood Map
Projects to initiate and, for those selected, serves as the “building block™ for the Project Scoping
phase. Because the Mapping Needs Assessment is critical to the success of a Flood Map Project,
FEMA or another designated Mapping Partner will assist a community with the Mapping Needs
Assessment when appropriate and requested by the community.

The Mapping Needs Assessment process is discussed in detail in Section 1.2.
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1.1.2 Project Scoping [February 2002]

The Project Scoping phase begins after a community’s mapping needs have been identified and
FEMA and the community have decided to initiate a Flood Map Project to create or update the
FIRM. Building on the Mapping Needs Assessment, Project Scoping entails the following:

« Conducting background research and community outreach;

« Determining what flood hazard data (e.g., those data shown in effective FIS reports and
on effective FIRMs and FBFMs) can be used in the revised flood hazard analyses and/or
transferred without change to the new FIRM and FIS report;

« Identifying other data needed to complete the Flood Map Project and sources of those
data (e.g., base map, topography, cross sections, transects);

- Establishing priority levels for flooding sources to be analyzed and mapped;

« Determining whether the FIRM format should be countywide or community-based,
digital or manual, and what tiling scheme should be used;

« Developing schedules and cost estimates for the components of the Flood Map Project;
and

« Assigning project tasks to Mapping Partners and developing appropriate contracts or
agreements for completion of assigned work.

All Mapping Partners contributing to the Flood Map Project, including the affected communities,
will participate in the Project Scoping phase. The Project Scoping process is discussed in detail
in Section 1.3.

1.1.3 Topographic and Flood Hazard Data Development/Report and
Map Production [February 2002]

After the Project Scoping phase has been completed and all contractual orders to initiate work
have been issued, the Topographic and Flood Hazard Data Development/Report and Map
Production phase of the Flood Map Project begins. This phase may entail the following:

« Developing and/or obtaining topographic and cross-section data needed for engineering
analyses and floodplain boundary delineations;

« Performing engineering analyses and delineating floodplain boundaries;
« Obtaining and preparing the base map for FIRM production;

 Digitizing directly from the effective FIRM those floodplain boundaries that are not
being updated;
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« "Merging" new or updated flood hazard data (for updated portions of flooding sources)
with effective data (for non-revised portions of flooding sources) to produce the updated
FIRM; and

« Producing or revising the FIS report, including the text, Flood Profiles, and data tables
(e.g., Summary of Discharges Table, Floodway Data Table).

To compress timeframes, many work elements will be completed concurrently and
collaboratively by the assigned Mapping Partners. For example, FIRM production may begin
with one Mapping Partner conducting hydrologic and hydraulic analyses for several flooding
sources while another acquires base maps and digitizes floodplain boundaries and other flood
hazard data that will not be revised as part of the Flood Map Project. Data development and map
and report production are discussed in detail in Section 1.4.

1.1.4 Preliminary/Post-Preliminary Processing [February 2002]

Upon completion of the Topographic and Flood Hazard Data Development/Report and Map
Production phase, FEMA issues the new or updated FIRM and FIS report to officials of the
affected communities in “Preliminary” form for review and for distribution to other interested
parties in the communities. Through an informal comment period following the issuance of the
Preliminary copies and through formal public meetings, FEMA provides the affected
communities, their citizens, and other interested parties the opportunity to comment on the FIRM
and FIS report. If the informal public review requires making significant changes in base map or
flood hazard information, these changes are incorporated and “Revised Preliminary” copies of
the FIRM and FIS report are issued.

When required, FEMA initiates a statutory 90-day appeal period to provide community officials
and citizens a formal opportunity to “appeal” any new or modified 1-percent-annual-chance
(100-year) flood elevations, also referred to as Base Flood Elevations (BFEs), or to “protest”
other flood hazard data. FEMA considers and evaluates all comments and data submitted during
the 90-day appeal period and resolves all appeals and protests in consultation with the
community. The following occurs during the remainder of the post-Preliminary process:

- Initiating compliance period (usually lasting 6months) during which the affected
communities make any necessary changes in their floodplain management ordinances;

« Conducting final quality assurance/quality control (QA/QC) reviews to ensure the
accuracy of the information presented in the FIS report and on the FIRM, and its
compliance with these Guidelines;

« Printing activities performed by the U.S. Government Printing Office (GPO) in
coordination with the FEMA Map Service Center (MSC), which is responsible for
distribution of the printed copies of the FIRM and FIS report; and

« Printing and distributing the FIRM and FIS report.

Preliminary and post-Preliminary processing of FIS reports and FIRMs are discussed in detail in
Section 1.4.
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1.1.5 Mapping Partners [February 2002]

As discussed in the Introduction, Section INT.9 of these Guidelines, several Mapping Partners
may be involved in a particular Flood Map Project. The Mapping Partners most frequently
include FEMA Regional Office (RO) and Headquarters (HQ) staff; communities or regional
agencies, including those participating in the FEMA Cooperating Technical Partners (CTP)
Program (hereinafter referred to as CTPs); Study Contractors (SCs) selected by FEMA or the
community to perform certain portions of the work; contractors selected by a CTP to perform
certain portions of the work; and FEMA’s Flood Map Production Coordination Contractors
(MCCs). The assignment of project tasks to communities, CTPs, SCs, CTP contractors, and
MCCs may vary from project to project. These task assignments are made during the Project
Scoping phase to allow FEMA and the Project team to achieve a “best value” for its mapping
efforts based on the capabilities and resources of the various Mapping Partners.

The bar graphs in Figure 1-2 demonstrate the flexibility in the assignment of Flood Map Project
tasks and illustrate how the assignment of responsibilities can vary.
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Figure 1-2. Possible Distribution of Task Assignments for Flood Map Projects

Column A depicts a map update that combines the efforts of the CTP and SC to complete the
hydrologic and hydraulic analyses, floodplain mapping, and digital FIRM production, with support
from the MCC for upfront research and Preliminary/Post-Preliminary processing. The SC would
perform independent QA/QC reviews of the CTP work.

Column B depicts a project with hydrologic and hydraulic analyses, floodplain mapping, and digital
FIRM production by the CTP and upfront research, ongoing coordination, independent QA/QC
reviews, and Preliminary/Post-Preliminary processing by the MCC.
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Column C depicts a digital FIRM conversion completed by the MCC with no new flood hazard
data developed.

Column D depicts a “traditional” FEMA-contracted Flood Map Project. The SC completes the
hydrologic and hydraulic analyses and floodplain mapping and the MCC performs upfront
research, ongoing coordination, independent QA/QC reviews, digital FIRM production, and
Preliminary/Post-Preliminary processing.

Column E depicts a Flood Map Project completed primarily by another Federal agency. The
MCC performs upfront research, ongoing coordination, and Preliminary / Post-Preliminary
processing. For this Flood Map Project, the community would be moderately involved, perhaps
through sharing of base map data for the production of the digital FIRM.

1.1.6 Oversight of Flood Map Projects [February 2002]

All Mapping Partners performing work under a contractual or cooperative agreement will
perform work under the authority of FEMA Project Officers (POs) and Assistance Officers
(AOs). The AOs and POs may not be the same people for different Mapping Partners. For CTPs
and SCs, the PO is normally a Regional Engineer from the Flood Insurance and Mitigation
Division of the appropriate FEMA RO and is referred to hereinafter as the Regional Project
Officer (RPO). For MCCs, the PO is the appropriate Studies Team Leader from the Hazards
Study Branch of the Hazard Mapping Division, Federal Insurance and Mitigation
Administration, and is referred to hereinafter as the PO at FEMA HQ.

The AO for CTPs and SCs is a Contracting or Acquisitions Officer from the appropriate RO and
is referred to hereinafter as the AO. For MCCs, the AO is a Contracting Officer (CO) from the
Financial and Acquisition Management Division at FEMA HQ and is referred to hereinafter as
the CO at FEMA HQ.

The RPO or PO at FEMA HQ is the Mapping Partner’s primary contact at FEMA and is
responsible for general oversight and coordination of activities performed under the Mapping
Partner’s contractual or cooperative agreement with FEMA. Responsibilities of the RPO and PO
at FEMA HQ include:

- Facilitating contractual task orders for FEMA contractors;

« Facilitating Partnership Agreements, Mapping Activity Statements (MASs), and
Cooperative Agreements with CTPs;

« Coordinating with other FEMA programs (e.g., Community Rating System); and
«  Monitoring the Mapping Partner’s activities and performance.

The AO or CO is responsible for contractual and financial aspects of contractual and cooperative
agreements, including:

« Administering task orders, MASs, and Cooperative Agreements;
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- Reviewing and approving technical and cost proposals;
« Overseeing financial reporting requirements;

« Dispersing payments to Mapping Partners; and

«  Monitoring financial administration requirements.

Each Flood Map Project performed following the procedures described in this Volume will have
a FEMA Lead assigned to manage the Project through its lifecycle, from the completion of the
Mapping Needs Assessment (when necessary) through distribution of the printed FIRM and FIS
report. The FEMA Lead, which will typically be an Engineer from FEMA HQ or the appropriate
RO, will oversee the project’s scope, schedule, and budget on a day-to-day basis as well as
coordinate the activities of the various Mapping Partners. In particular, the FEMA Lead’s
responsibilities include making final decisions regarding the scope of a Flood Map Project and
assigning roles to the Mapping Partners involved in it.

In general, the FEMA Lead will provide direction to all Mapping Partners in the performance of
the Flood Map Project. For Flood Map Projects that involve developing new or updated flood
data, the FEMA Lead will typically be a FEMA Regional Engineer. For Flood Map Projects that
involve digital conversions with no development of new or updated flood data, the FEMA Lead
will either be a FEMA Regional Engineer or a Project Engineer from FEMA HQ. When the
FEMA Lead is not the RPO or PO for the Mapping Partner, the FEMA Lead will coordinate with
the RPO, PO, or his/her designee, as necessary, on matters related to the project’s scope,
schedule, budget, or technical issues.

All issues affecting cost or performance period will necessitate a modification of task orders,
SOWSs, MASs, or Cooperative Agreements and will be coordinated by the FEMA Lead with the
appropriate AO or CO.

1.1.7 Monitoring Information on Contracted Studies [April 2003]

The MICS system is a project management tool developed by FEMA to record and track the
progress of Flood Map Projects through their lifecycle. All Mapping Partners shall enter data on
tasks scheduled and completed for Flood Map Projects, as well as their associated costs, into the
MICS system. An online, interactive tutorial component is available to provide guidance to
Mapping Partners as they become familiar with the system.

Generally, CTPs, SCs, and MCCs shall populate the MICS system in accordance with their roles
and responsibilities for a given Flood Map Project, assigned during the Project Scoping Meeting.
The FEMA Lead shall also designate a MICS Lead, either at the Scoping Meeting or
independently if no Scoping Meeting is held. The MICS Lead shall initiate the Project in the
system and maintain basic Project data. However, FEMA ROs and HQ staff are ultimately
responsible for the timely and accurate population of the MICS system by all the Mapping
Partners involved in the Flood Map Project.

The MICS Lead shall record such information as the assigned Mapping Partners, affected
flooding sources, affected FISs and FIRMs, and scheduling information from the initial Scoping
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Meeting to the effective date of the new or revised FIS and FIRM. Each Mapping Partner shall
record its assigned tasks, the status of each task, and other information based on the role that the
Partner is assigned.

Specific guidance on the data required to populate MICS is available in Volume 3 of these
Guidelines; templates highlighting the types of data to be entered and the required fields are
found in Appendix I of these Guidelines and in the MICS Guidance for Flood Hazard Mapping
Partners, available on the password-protected MICS Web site at http://www.mics.fema.gov.
This guidance document may be provided to Mapping Partners by the FEMA Lead during the
Scoping Meeting.
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1.2 Mapping Needs Assessment [February 2002]

Mapping Needs
Assessment

As discussed in Section 1.1, during the Mapping Needs Assessment phase, the community and
FEMA will (1) evaluate of the adequacy of the published Flood Hazard Map and other data, if
FEMA has published such a map, or evaluate whether an unmapped community is floodprone;
and (2) determine whether a Flood Hazard Map (usually a FIRM) should be published.

The Mapping Needs Assessment forms the basis for selecting Flood Map Projects to initiate and,
for those selected, serve as the "building block" for the Project Scoping phase. Further,
Section 575 of the National Flood Insurance Reform Act of 1994 mandates that at least once
every 5 years FEMA assess the need to revise and update all floodplain areas and flood risk
zones identified, delineated, or established under Section 1360 of the National Flood Insurance
Act, as amended. Accordingly, FEMA established the Mapping Needs Assessment process
under which data on mapping needs are collected and then evaluated for the purpose of
identifying and prioritizing potential Flood Map Projects.

FEMA considers two categories of mapping needs:

1. Flood Data Update Needs — Any need to update existing or develop new flood hazard
data (BFEs, floodplain boundaries, and/or regulatory floodway boundaries); and

2. Map Maintenance Update Needs — Any need to change non-engineering reference
features that are important for users to locate property on the FIRMs, such as street and
road locations and names or corporate boundaries. Map maintenance needs do not
require new, updated engineering analyses and do not affect the floodplain delineation.

Mapping Needs Assessment is an ongoing program activity, and FEMA uses a variety of sources
for gathering needs data, including CTPs, community surveys, other Federal and State agencies,
NFIP State Coordinators, Community Assistance Visits and Calls, and FEMA archives. The
mapping needs identified by FEMA and its Mapping Partners are catalogued in the Mapping
Needs Update Support System (MNUSS) database. MNUSS allows FEMA to document and
evaluate the mapping needs of each community and assists in prioritizing Flood Map Projects
comparatively based on the identified needs, thereby identifying the most cost-beneficial Flood
Map Projects to be undertaken. Additional information concerning MNUSS is provided in
Volume 3, Subsection 3.8.2 of these Guidelines.

The flowchart in Figure 1-3 shows the conceptual process for the Mapping Needs Assessment.
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Figure 1-3. Mapping Needs Assessment Process

FEMA encourages each community to assess its mapping needs on an ongoing basis and to keep
FEMA informed of any changes. A detailed Mapping Needs Assessment is essential to scope a
Flood Map Project properly. Therefore, if a detailed Mapping Needs Assessment has not been
completed before a Flood Map Project is initiated, the FEMA Lead will request that the
assessment be done during the initial part of the Project Scoping phase of the project as discussed
in Section 1.3.

FEMA will frequently assign a Mapping Partner to conduct the Mapping Needs Assessment for a
particular community or a logical grouping of communities. This section provides guidance on
conducting a detailed Mapping Needs Assessment. Some of the methods of compiling mapping
needs data may not apply to every community or group of communities.

1.2.1 Existing information Sources [February 2002]

To conduct a thorough Mapping Needs Assessment, the Mapping Partner that performs the
assessment shall consider all potential existing information sources, including:

«  FEMA archives;

« Community Assistance Visits (CAVs);

« Community Assistance Calls (CACs);

« Planning reports prepared by other agencies;

«  Community floodplain managers or administrators;
+  Site visits, if feasible

« State NFIP Coordinators; and
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« NFIP Biennial Reports.

1.2.1.1 FEMA Archives [February 2002]

FEMA maintains archives for each community participating in the NFIP regarding production of
new and revised FIS reports, FIRMs, and FBFMs (when appropriate). Frequently, information
on community mapping needs is maintained in these archives. The Mapping Partner performing
the Mapping Needs Assessment may obtain information on how to obtain data from the FEMA
archives through the FEMA Flood Hazard Mapping Web site
(http://www.fema.gov/mit/tsd/st_order.htm).

Additionally, the Mapping Partner that is performing the Mapping Needs Assessment may find it
useful to obtain and review a MNUSS Needs Summary report for the community. The summary
report identifies the existing mapping needs information on file for the community and the
source of the data. If a Mapping Partner is conducting a Mapping Needs Assessment and does
not have access to MNUSS, a Needs Summary may be obtained through the FEMA Lead.

1.2.1.2 Community Assistance Visits and Calls [February 2002]

FEMA created the Community Assistance Program (CAP) to provide outreach and technical
support to communities participating in the NFIP. The CAP is an integral part of the
administration of the NFIP at the regional, state, and local level.

Under the CAP, both Community Assistance Visits (CAVs) and Community Assistance Calls
(CAC:s) are used to obtain input and share information. A CAV is a visit by FEMA RO staff or
the State NFIP Coordinator to a community to assess whether the community’s floodplain
management program meets NFIP participation requirements. Frequently, the RO will use a
CAC, which is simply a telephone call to the community, to supplement or replace a CAV.

Although it is not the primary purpose of the CAV and CAC, the FEMA RO staff usually asks a
community official about the overall satisfaction with the depiction of flood hazards on the
FIRM. Therefore, a review of CAV and CAC files may be a valuable source of information
about the community’s map update needs. The Mapping Partner performing the Mapping Needs
Assessment may obtain copies of these files (kept in the FEMA RO and/or State NFIP
Coordinator’s office) through the FEMA Lead.

1.2.1.3 Planning Reports Prepared by Other Agencies [February 2002]

Some State and local floodplain management agencies and planning organizations are
undertaking special efforts to identify mapping needs for areas with a history of recurring
flooding. For example, the district offices of the U.S. Army Corps of Engineers (USACE) as
well as other Federal, State and regional planning agencies have mandates to provide various
forms of nonstructural and structural flood protection and floodplain management planning.
Before undertaking such projects, these agencies typically prepare a planning or reconnaissance
report, flood damage assessment, or some other type of pre-project planning report. A review of
such reports on a regional or state-by-state basis may be helpful in identifying map update needs.
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1.2.1.4 Community Floodplain Manager or Administrator [February 2002]

One of the best sources of information regarding the community's map update needs is the
floodplain manager or administrator for the community. Mapping Partners that perform
Mapping Needs Assessments shall consult with the community floodplain manager or
administrator for information regarding map update needs.

1.21.5 State Coordinators [February 2002]

State NFIP Coordinators may have valuable information regarding community map update
needs. Specifically, they may be able to provide input on needs of multiple communities within
a specific area or watershed and can be especially helpful when examining the needs of a large
potential project area. Mapping Partners that perform Mapping Needs Assessments shall consult
with the State NFIP Coordinator for information regarding map update needs.

1.2.1.6 Biennial Reports [February 2002]

The NFIP Biennial Reports are prepared from information provided by community officials.
Based on community responses to standard questionnaires, these reports include information
about changes to flood hazards, projects that have been constructed, recent flooding events, and
annexations that have been undertaken. These reports, which can be obtained through the FEMA
Lead, may provide information that is useful for assessing map update needs.

1.2.2 Community Surveys [February 2002]

For some communities, a Mapping Partner may be tasked with developing a community survey
or questionnaire and/or to conduct such a survey or questionnaire to a specific NFIP community.

1.2.3 Evaluating the Effective Report and Map [February 2002]

In addition to gathering information from the sources of mapping needs identified in
Subsection 1.2.1, it is crucial that Mapping Partners that perform Mapping Needs Assessments
evaluate effective FIS reports and FIRMs to obtain a complete picture of map update needs. One
significant factor affecting the need for updating the FIRM and FIS report for the community is
the nature of the natural or manmade changes that have occurred in the community and
surrounding areas since these documents were prepared, and the extent to which these changes
affect potential flooding. Another factor affecting the need to update an FIRM and FIS report is
the level of detail and quality of the existing data and underlying analyses.

The recommended approach to evaluating the FIRM and FIS report to determine whether the
information contained in these documents is accurate and up to date is discussed in Subsection
1.2.3.1 for flood data update needs and in Subsection 1.2.3.2 for map maintenance update needs.

1.2.3.1 Flood Data Update Needs [February 2002]

A flood data update need is simply any need to update flood hazard data (e.g., discharges, BFEs,
floodplain boundaries, or regulatory floodway boundaries). The FIRM and FIS report are based
on riverine and/or coastal hazard analyses. To assess the community’s flood data update needs,
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Mapping Partners that perform Mapping Needs Assessments shall evaluate any changes in
flooding conditions (e.g., changes to the discharges for a particular stream, changes to a beach
profile in a coastal area) since previous analyses in support of FIRM and FIS report were
performed.

In performing this evaluation, the Mapping Partner shall complete the following activities:
« Determining the age of the analyses;

« Comparing flood hazard information from recent flood events to the flood hazard
information shown on the effective FIRM;

- Assessing factors that affect hydrologic analyses (e.g., publication of new regional
regression equations);

« Assessing factors that affect hydraulic analyses (e.g., new bridges or culverts, changes in
stream morphology);

« Assessing factors that affect stillwater analyses for coastal flooding sources;
« Assessing factors that affect wave height analyses for coastal flooding sources; and

« Determining the presence of areas that were not studied previously and/or areas that were
studied using approximate methods.

Determining Age of Analyses

A critical first step in the Mapping Needs Assessment process is to determine when the most
recent riverine and coastal analyses were conducted. This information is generally specified in
Section 3.0 of the FIS report. (Refer to Appendix J of these Guidelines for further information
regarding FIS reports.)

The dates of the effective FIRM and FIS report panels are generally not reliable indicators of
when the riverine and coastal analyses were conducted because not all flooding sources, or all
portions of particular flooding sources, are revised when an FIRM and FIS report are revised. In
other words, a FIRM panel may be revised based on new analyses of only a single flooding
source on that panel, while new analyses were not performed for all other flooding sources on
that panel. For those unrevised flooding sources, the new effective date of the FIRM panel has
no bearing on the date the underlying analyses were conducted. Similarly, not all components of
the analysis of a particular flooding source are necessarily revised. For instance, flood elevations
may be revised based on a new hydraulic analysis, even if the underlying hydrologic analysis
was not revised.

The methodology of coastal analyses has changed substantially since the 1980s. For instance,
wave heights were not properly considered until after a 1977 National Academy of Sciences
report discussed them; neither were the effects of erosion on the beach and dune profiles
properly considered prior to 1989. Mapping Partners that perform Mapping Needs Assessments
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shall review coastal analyses carefully to determine whether all factors that are currently
considered in determining flood hazards have been considered.

Taking into account the multiple variables that can affect alluvial fans and their flooding
characteristics—including climate, fan history, vegetation, and land use—FEMA developed an
approach to identify and map flood hazards on alluvial fans that accounts for site-specific
conditions. The approach, documented originally in Guidelines for Determining Flood Hazards
on Alluvial Fans (FEMA, 2000) and detailed in Appendix G of these Guidelines, addresses
recommendations in a 1996 report prepared by the National Research Council Committee on
Alluvial Fan Flooding (National Research Council, 1997). For alluvial fan areas that were
identified and mapped before FEMA issued Guidelines for Determining Flood Hazards on
Alluvial Fans, Mapping Partners may want to consider an approach to evaluating alluvial fan
hazards other than the one used for the effective FIRM.

Comparing Recent Flooding Events to Effective Map

As part of determining flood data update needs, the Mapping Partner performing the Mapping
Needs Assessment shall compare the flood hazards shown on the effective FIRM to any
documented out-of-bank flooding that has been estimated by the community or a State or Federal
agency to be approximately equal to the 1-percent-annual-chance flood. However, the Mapping
Partner shall exercise care not to assume that a mapping error exists on the FIRM on the basis of
historical flood events. The return frequency of flooding can vary greatly from stream to stream
or from one part of a stream to another, depending on the distribution of rainfall over the
drainage basin(s). For example, if precipitation is localized, flooding on a small tributary may
approach the magnitude of the 1-percent-annual-chance event, but the flooding on the larger
receiving stream may be a much smaller magnitude event. Conversely, the main stream could be
experiencing flooding from rainfall in the upper watershed that does not affect the lower
tributaries, causing less severe flooding on the tributaries than the main stream.

The Mapping Partner performing the Mapping Needs Assessment may find that documentation
of observed rainfall amounts and high-water marks, including any photographs of flooding
events within the community, may be useful information to review. Anecdotal information on
flooding is not considered reliable unless it is combined with surveyed high-water marks and
includes the date and time of the high-water mark observation. The Mapping Partner also may
find that information about the performance of bridges and culverts during the flood event is
useful, particularly whether the carrying capacity of the bridge openings or culverts were
adequate or were exceeded or whether any bridge openings or culverts were clogged with debris
or ice. Photographs of bridges and culverts during flooding also may be useful.

Assessing Factors That Affect Hydrologic Analyses

One of the primary components in riverine flooding analyses is the hydrologic analysis. The
methodology for hydrologic analyses is discussed in Section 3.0 of the FIS report. (Refer to
Appendix J of these Guidelines for further information regarding FIS reports.) Floodplain and
watershed conditions can change that would affect these analyses.
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The Mapping Partner performing the Mapping Needs Assessment shall consider the following
factors that affect the hydrologic conditions in evaluating the community’s need for a flood data
update:

« Changes in land use in the watershed;

+ Publication of new regional regression equations;
« Changes in design storm data;

« Increase in length of stream record; and

«  Construction of flood-control structures.

Each factor is discussed in more detail below.

Changes in Land Use in the Watershed

Significant development or other changes in land use in the watershed (both within the
community and in any upstream communities) can significantly change the discharges. Often,
the increase in impervious areas associated with urbanization causes an increase in the stream's
peak discharge. The Mapping Partner performing the Mapping Needs Assessment can evaluate
the amount of development in a community by reviewing a variety of information, including:

«  Community Comprehensive Plan;
«  Community zoning maps;

- Site plans for large projects;

« Storm water utility plans; and

« Letters of Map Change (LOMCs) issued by FEMA since the effective FIRM was
published.

The Mapping Partner performing the Mapping Needs Assessment should refer to Volume 2 of
these Guidelines for more information on LOMCs issued by FEMA, which include Letters of
Map Amendment (LOMAs), Letters of Map Revision Based on Fill (LOMR-Fs), and Letters of
Map Revision (LOMRSs) based on conditions other than fill.

Publication of New Regional Regression Equations

The U.S. Geological Survey (USGS) records, studies, and publishes streamflow data, including
the magnitude and frequency of flood peaks. From these data, the USGS develops or revises
regional regression equations and publishes them in Water Resources Investigation Reports. If
effective base (1-percent-annual-chance) flood discharges were estimated using regression
equations and the analyses are more than 10 years old, there is a reasonable chance that the
regional regression equations have been revised since those analyses were conducted. The
Mapping Partner performing the Mapping Needs Assessment shall compare the effective base
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flood discharges to those computed using the most up-to-date regression equations. A significant
difference would indicate a need for a flood data update. The Mapping Partner may obtain
information on the most current regional regression equations for a particular area from the
USGS district office closest to the community. Although other agencies may publish regression
equations for a region, only the USGS regression equations are typically used for NFIP purposes.

Changes in Design Storm Data

If the effective hydrologic analyses were performed using a rainfall-runoff model (e.g., HEC-1,
TR-20), changes in design storms may affect the base flood discharge. Currently, design storm
data are obtained from two publications: National Weather Service Technical Paper No. 40,
Rainfall Frequency Atlas of the United States, and National Oceanic and Atmospheric
Administration Atlas 2, Precipitation-Frequency Atlas of the Western United States. The revised
design storms may cause changes in discharge estimates.

Information on updating design storms can be found on the National Weather Service Web site
at http://www.nws.noaa.gov/oh/hdsc/studies/prepfreq.html.

Increase in Length of Stream Gage Record

An increase in the length of a stream gage record may also affect the flood discharge estimate. If
the effective discharge was estimated by conducting a frequency analysis of a relatively short
record of stream gage data, the base flood discharge estimate may be changed if newly available
data are added. If stream gage data with a relatively long record (50 years or more) were used in
the effective analyses, however, a few additional years usually will not cause significant changes
in the base flood discharge estimate, unless a large-magnitude event occurred since the analyses
were conducted. All frequency analyses are to be performed in accordance with the methods
specified in Bulletin 17B, Guidelines for Determining Flood Flow Frequency (Interagency
Advisory Committee on Water Data, 1982). The effective flood discharge shall be revised only
if that discharge is outside the 90-percent confidence interval (higher than 95-percent confidence
limit or lower than 5-percent confidence limits) of the newly computed flood discharge.

Construction of Flood-Control Structures

Certain flood-control structures (e.g., reservoirs and detention ponds) are designed to reduce the
peak flood discharges. Therefore, the Mapping Partner performing the Mapping Needs
Assessment shall evaluate carefully any flood-control structures constructed since the effective
hydrologic analyses were performed to determine whether the structures have a significant effect
on the base flood discharge. However, not all reservoirs are designed to mitigate flooding.
Therefore, the Mapping Partner must evaluate the function(s) of a reservoir to determine whether
it affects discharges. Flood-control structures may be built by Federal agencies (e.g., USACE,
Natural Resources Conservation Service (NRCS), U.S. Bureau of Reclamation) or local
organizations (e.g., water management districts, irrigation districts). The agency or organization
that built and/or administers the structure should have the necessary information available.

In addition to evaluating new flood-control structures, the Mapping Partner performing the
Mapping Needs Assessment shall evaluate existing structures to determine whether they
continue to operate in the same manner as they did when the hydrologic analyses were
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conducted. For example, changes in the operating flood stages of a reservoir may affect how
floodwaters are routed through the reservoir. Any changes in operating procedures may affect
how the structure is considered in future mapping efforts.

Assessing Factors That Affect Hydraulic Analyses

Another primary component in riverine flooding analyses is the hydraulic analysis. The
methodology for hydraulic analyses is discussed in Section 3.0 of the FIS report, detailed in
Appendix J of these Guidelines. Floodplain conditions can change that would affect these
analyses. The Mapping Partner performing the Mapping Needs Assessment shall consider the
following factors that affect the hydraulic conditions in evaluating the community’s flood data
update needs:

« New bridges and culverts;

« Changes in stream morphology; and

«  Construction of flood-control structures.
These factors are discussed in more detail below.
New Bridges and Culverts

If a discharge exceeds the capacity of a bridge opening or culvert, floodwaters can back up,
thereby increasing flood levels upstream. Although most bridge openings and culverts are
designed to allow streamflows associated with frequent storm events to pass without such
backwater effects, they may not be designed to carry the I1-percent-annual-chance flood
discharge. Therefore, the Mapping Partner performing the Mapping Needs Assessment shall
evaluate any bridges or culverts that have been constructed since the effective FIRM and FIS
report were completed to determine the potential effect of the bridges and culverts on the 1-
percent-annual-chance flood and the associated regulatory floodway. The Mapping Partner may
obtain information regarding the date of construction and other details of roads, bridges, and
culverts from the state Department of Transportation or local public works departments.

Changes in Stream Morphology

Any significant change in the stream channel or floodplain geometry, particularly regrading or
the placement of fill, can affect the 1-percent-annual-chance floodplain and the associated
regulatory floodway. Another consideration is any change in the stream location, either through
natural processes (e.g., stream migration, erosion, or deposition) or through manmade changes
(e.g., channelization, stream widening, stream straightening, or dredging). Additionally, any
significant change in the vegetation or structural encroachments in the floodplain may affect a
stream’s hydraulic characteristics. Aerial photographs are useful tools in evaluating changes in
stream channels and floodplains. The Mapping Partner performing the Mapping Needs
Assessment shall evaluate all of these factors that may result in changes in stream morphology.
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Construction of Flood-Control Structures

Some flood-control structures (e.g., levees, diversion channels) are designed to protect certain
areas from inundation or otherwise reduce flood elevations. Therefore, the Mapping Partner
performing the Mapping Needs Assessment shall evaluate carefully any flood-control structures
constructed since the hydraulic analyses were performed to determine whether they have a
significant effect on the floodplain boundary delineation and/or flood elevations. Levee systems
and diversion channels are typically, but not always, built by the USACE. The agency or
organization that built and/or administers the structure should have information about that
structure. Specific procedures for evaluating and mapping levees are provided in Appendix H of
these Guidelines.

Assessing Factors That Affect Stillwater Analyses

The analyses of coastal flood hazards can be broadly categorized into two components: analyses
of the stillwater elevations and analyses of the effects of waves. When determining whether the
stillwater conditions in a coastal area require reevaluation, the Mapping Partner performing the
Mapping Needs Assessment shall consider (1) whether any major storm events have occurred
that may provide data; and (2) increased length of tide gage record. Each of these factors is
discussed below.

Occurrence of Major Storm Events

Surveys of high-water marks taken from the insides of structures can provide data on stillwater
elevations for comparison to the stillwater elevations shown in the FIS report. An indicator of
map update needs is when a relatively minor storm event causes stillwater elevations well above
those in the published FIS report.

Increased Length of Tide Gage Record

An increase in the length of a tidal gage record may also affect the stillwater elevation estimate.
If the effective stillwater elevation was estimated by conducting a frequency analysis of a
relatively short record of tidal gage data, the stillwater elevation estimate may be sensitive to
newly added data. If tidal gage data with a relatively long record were used in the effective
analyses, however, a few additional years usually will not cause significant changes in the
stillwater elevation estimation, unless a large-magnitude event occurred since the analyses were
conducted.

Assessing Factors That Affect Wave Height Analyses

The second broad category of analyses to be considered in coastal areas is the analyses of wave
heights, which include the effects of erosion. When determining whether the stillwater
conditions in a coastal area require new analyses, the Mapping Partner performing the Mapping
Needs Assessment shall consider the following factors:

«  When the previous wave height analyses were conducted (if they were included in the
previous analysis);

1-20 Section 1.2

All policy and standards in this document have been superseded by the FEMA Policy for Flood Risk Analysis and Mapping.
However, the document contains useful guidance to support implementation of the new standards.



Guidelines and Specifications for Flood Hazard Mapping Partners [April 2003]

«  When the previous erosion analyses were conducted (if they were included in the
previous analysis);

«  Whether any seawalls or other structures have been constructed;

«  Whether dunes have been built/rebuilt or otherwise enhanced;

«  Whether any major storm events may have changed the beach profile,

«  Whether any major storm events may provide data;

«  Whether any significant beach or dune erosion has occurred; and

«  Whether more detailed topographic data is available for coastal areas.
Each of these factors is discussed below.
Age of Previous Wave Height Analyses

A critical first step in the Mapping Needs Assessment is to determine when the most recent
coastal analyses were conducted. As mentioned in Subsection 1.2.3.1, the methodology for
coastal analyses has changed substantially since the 1980s, requiring that the Mapping Partner
performing the Mapping Needs Assessment determine whether all currently accepted
methodologies and protocols have been applied.

Age of Previous Erosion Analyses

The Mapping Partner performing the Mapping Needs Assessment shall determine when the most
recent erosion analyses were conducted and whether the previous analysis is adequate to
represent the existing beach profile.

Construction of Seawalls or Other Structures

Some flood-control structures such as seawalls are designed to protect certain areas from
inundation or otherwise reduce flood elevations. Therefore, the Mapping Partner performing the
Mapping Needs Assessment shall evaluate carefully any new coastal flood-control structures
determine whether they have a significant effect on the flood hazard delineation and/or flood
elevations. The private entity, Federal agency, or local organization that built and/or administers
the structure should have information about that structure.

Effects of Major Storm Events on the Beach Profile

The Mapping Partner performing the Mapping Needs Assessment shall determine whether
significant storm events have changed beach profiles enough to alter the flood hazard delineation
along the shoreline. If a beach profile has changed, it may have an effect on BFEs and may
move the inland limit of the floodplain.
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Availability of Data from Major Storm Events

Surveys of high-water marks taken from the outsides of structures can provide data on wave
heights for comparison to the elevations shown in the FIS report and on the FIRM. Additionally,
surveys of flood inundation limits in the storm impact area, which can be determined by water
marks on structures and debris lines, can be compared to the flood insurance risk zones on the
FIRM. An indicator of flood data update needs is when a relatively minor storm event causes
flooding and damage well outside the identified flood insurance risk zone on the effective FIRM
or well above the BFEs indicated on the effective FIRM.

Significant Beach or Dune Erosion

After erosion has occurred, new survey and mapping of the beaches and dunes may indicate a
significant lowering of the dune crest elevations, which would result in a greater landward
extension of the hazard area than that is shown on the effective FIRM.

Updated Topographic Data

Many of the coastal high hazard areas were mapped based on wave height studies that relied on
USGS 7.5-minute series topographic quadrangle maps, typically with 5-foot contours. If more
detailed and/or updated topographic information is available for the community, the better data
may provide a refined assessment of the wave elevations, hazard zones, and the primary frontal
dune location.

Presence of Areas Not Studied or Studied by Approximate Methods [February
2002]

Not all floodprone areas in a community may have been studied using detailed methods as part
of the effective flood analyses. Areas that were rural and had little development at the time the
analyses were conducted may not have been studied or may have been studied using approximate
methods and designated Zone A.

If development has occurred in such areas, detailed-study analyses may be warranted to
determine the flood elevations and floodplain boundaries more precisely. The Mapping Partner
performing the Mapping Needs Assessment shall evaluate the amount of development near all
flooding sources in the community that were not studied or were studied using approximate
methods.

1.2.3.2 Map Maintenance Update Needs [February 2002]

Map maintenance needs relate primarily to the “non-engineering” reference information found
on the community base map. The base map, which covers the entire geographical area of the
community, depicts certain features and their names (e.g., roads, railroads, streams, bench
marks) as well as corporate limits and section lines.

The community base map is the preferred source for the features depicted on the FIRM. These
features help map users locate properties relative to the flood insurance risk zones; thus, it is
crucial that the features be placed and identified accurately.
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To determine whether a map maintenance update is needed, the Mapping Partner performing the
Mapping Needs Assessment shall examine the features on the FIRM and consider the following
questions: Have the corporate boundaries changed? Have new roads been built in or near the 1-
percent-annual-chance floodplain?

Another reason for a map maintenance update is the availability of digital base mapping.
Minimum criteria for locally produced base maps are provided in Section 1.4.

1.2.3.3 Mapping Needs Assessment for Unmapped Community [February 2002]

Mapping Partners may be tasked by FEMA to assess the mapping needs of communities for
which FEMA has not published a FIRM or any other type of Flood Hazard Map. The Mapping
Needs Assessment for these “unmapped communities” shall include determining whether the
community is floodprone and, if so, identifying whether flood data already exist that can be used
to prepare an FIRM and FIS report or whether new flood data will have to be developed.

To determine whether a community is floodprone, Mapping Partners that perform Mapping
Needs Assessments shall contact community officials to discuss whether the community has
experienced recent or historical flooding problems, particularly focusing on areas of existing or
anticipated development. In coordination with local officials, the Mapping Partners shall try to
ascertain whether the community’s flooding experiences relate to ‘“general” conditions of
flooding (as defined in Section 59.1 of the NFIP regulations) or to local storm water drainage
problems.

Mapping Partners that perform Mapping Needs Assessments also shall review, at a minimum,
the effective NFIP maps of the contiguous communities, including the county, to determine
whether flooding sources with identified flood hazards may affect the subject community. The
Mapping Partners shall review the USGS topographic maps covering the subject community to
determine, based on contours and drainage patterns, whether flooding is likely to affect the
community. As a general rule, FEMA is concerned primarily with flooding sources that have a
drainage area of 1 square mile or more.

Mapping Partners that perform Mapping Needs Assessments shall contact other potential data
sources such as the USACE, the NRCS, the USGS, and the State NFIP Coordinator to determine
(1) whether they know of any historical flooding problems occurring within the community and
(2) whether they are aware of existing studies or mapping (e.g., Floodplain Information Reports
or Flood Hazard Analyses Reports) that provide flood data for the community.

Upon completion of the Mapping Needs Assessment for an unmapped community, the Mapping
Partner performing the Mapping Needs Assessment shall submit the following documentation to
FEMA:

«  Written recommendation as to whether the community should be considered floodprone,
with a brief description and any calculations or mapping that support that determination;

« Communication records or meeting minutes documenting coordination with community
officials, the State NFIP Coordinator, and other agencies contacted during the Mapping
Needs Assessment;
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