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Summary of Changes for Appendix O

Format and Standards for Non-Regulatory Flood Risk Products
The following Summary of Changes details the revisions of Appendix O, including and subsequent

to its initial publication in January 2012. These changes represent new or updated guidance for
Mapping Partners.

Table 1-1 Format and Standards for Non-Regulatory Flood Risk Products

Date Affected Section(s) Summary of Change

January 2012 All Initial Publication
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Table of Standards

The Table of Standards is an overview of all mandatory elements within this Appendix. For details
regarding these standards, refer to the body of this document where standards are shown in bolded
text.

Table 1-2 Table of Standards

Section Number Short description

0.31 All of the tables in the FRD standard are required to be populated and
delivered unless noted with an [E] in the tables in this section or specifically
noted as not required in a project’s SOW, MAS, or IAA.

0.31 Updates to the FRD will be performed via a replacement of the entire
project area, usually a HUC-8 sub-basin, as defined in the SOW, MAS, or
IAA.

0.3.1 The Mapping Partner will copy and append the appropriate existing tables

from the corresponding FIRM databases and other data sources into the
FRD. If these data sources cross a project boundary, certain feature classes
(e.g., S_FRD_Pol_Ar) will be clipped to the geographic extent of the flood
risk project.

0.31 In naming the rasters in the FRD, the Mapping Partner will replace the xxx
with the abbreviation for the flood event modeled that is represented by the
particular raster.

0.3.2 In any instance where SFHA or political areas must be created, the data
shall be created or adjusted according to the Appendix L requirements.
0.3.2 The structure of the digital files must follow the FRD schema. All duplicate

elements (i.e., features with coincident vertices and the same attributes)
within the FRD must be removed. The data must be horizontally controlled
and referenced to the appropriate horizontal and vertical datums. The
assigned Mapping Partner must perform a thorough Quality Control (QC)
review before submitting data to FEMA.

0.3.3 The FRD must be delivered in file formats listed in Section O.6.

0.3.3 Additional domain table values must be approved by FEMA before they
may be used in the flood risk products.

0.34.1 In the event that a flood risk project is scoped to cover multiple HUC-8 sub-

basins, the Project Team, as an outcome of the Discovery process will
determine if the project shall be delivered as:
a) a single suite of non-regulatory products for the entire project
extents (i.e., asingle FRD, FRR, and FRM) or
b) multiple suites of products (i.e., an FRD, FRR, and FRM) that
comprise the full project area. Normally, this would be a separate
suite of projects for each HUC-8, but there could be circumstances
where this is not practical.
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Section Number Short description

0.34.1 Mapping Partners will create a single multi-part polygon feature (stored in
the S_FRD_Proj_Ar feature class) that best represents the geographic extent
of the flood risk project.

0.34.1 In areas where the S_FRD_Pol_Ar feature class is clipped at watershed
boundaries, the attributes of the individual features shall be adjusted
accordingly.

0.34.1 In raster datasets, for those cells whose centroid is outside the project area,
the value of each cell is set to ‘NO DATA’

0341 For certain scenarios where the limits of study extend beyond the watershed

boundary, the Mapping Partner will not clip the S_CSLF_Ar, nor mask the
depth and analysis rasters using the S_FRD_Proj_Ar polygon, but will
include the results of those analyses results in the delivered FRD.

0.34.2 The assigned Mapping Partner shall submit FRD datasets covering an entire
sub-basin (or other spatial extent described in Section 0.3.4.1.).
0.34.3 During the production part of the flood risk project, the Mapping Partner

will select appropriate Spatial Reference Systems (SRSs), including
projection, datum, and units, to maintain sufficient accuracy for engineering
analysis.

0.34.3 The area of each change polygon will be calculated in square feet and used
to populate the AREA_SF attribute. The original source and production
projection information shall be captured and described in the metadata
submitted with each FRD.

0.34.3 All vector data submitted in the FRD shall utilize the Geographic
Coordinate System (GCS) with a defined horizontal datum as the North
American Datum of 1983 as updated in 2007 (NAD83[NSRS-2007]). Any
exceptions shall be coordinated with the FEMA Project Officer. All
horizontal units shall be in decimal degrees and the spatial tolerances shall
be defined in decimal degrees with the cluster tolerance and resolution as
specified in Section 0.3.4.5.

0.34.3 The assigned Mapping Partner shall reference all elevation data, including
water surface elevation rasters, to the North American Vertical Datum of
1988 (NAVDS88).

0.34.3 All vertical units shall be in U.S. Survey Feet. The use of other datums or

vertical units (e.g., the use of meters in areas such as Puerto Rico where
Base Flood Elevations [BFEs] are expressed in meters) will require approval
of the FEMA Project Officer.

0344 All raster datasets in the FRD shall use the Universal Transverse Mercator
(UTM) zone in which the majority of the project area lies.
0344 The horizontal datum for all rasters shall be NAD83. The use of other

datums or vertical units (e.g., the use of meters in areas such as Puerto Rico
where Base Flood Elevations [BFES] are expressed in meters) will require
approval of the FEMA Project Officer.
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Section Number Short description

0344 All depth and analysis rasters shall be floating point with data rounded to
the nearest tenth of a unit (i.e., 0.1 feet, 0.1 feet/second, or 0.1%) and shall
have the same spatial reference, origin, resolution, and rotation.

0.34.4 The hillshade raster shall be an integer raster with the same spatial
reference, cell size, rotation, and origin as the other rasters delivered with
output values ranging from 0 to 255.

0.345 All spatial FRD feature classes in the file geodatabase (fGDB) exist within
one feature dataset. The single FRD feature dataset must be named
“FRD_Spatial_Layers”.

0.345 Non-spatial tables and rasters shall exist outside of the FRD_Spatial_Layers
feature dataset, as standalone business tables and rasters at the ‘root’ level
inside the fGDB.

0.3.4.5 All FRDs are delivered to FEMA with the cluster tolerance and resolution
set to the values described in this section.

0.3.45 The Mapping Partner should use the tolerances described in this section to

calculate the appropriate cluster tolerance and resolution in the local spatial
reference system used during production.

0.345 Data delivered in the SHP format shall have the same tolerances and
topology rules as specified for the geodatabase format.

0.34.5 The horizontal cluster tolerance value will match the cluster tolerance
specified for the feature dataset above.

0.345 The Mapping Partner is responsible to validate the topology rules listed in
this section on the resulting S_CSLF_Ar feature class.

0.34.5 The Census Block feature class shall be imported into the S_CenBIk_Ar
feature class of the FRD and attributed.

0.3.4.6 Mapping Partners must follow the attribute table structure presented in
Section 0.3.4.10.

0.3.4.6.1 Blob and Raster object fields will not be exported to SHP format.

0.34.8 Each FRD table and feature class also has a primary key defined that may be
made up of one or more fields.

0.34.9 In the event that the complete information cannot be obtained for a required

field, the Mapping Partner shall substitute a value that indicates that the
affected field was intentionally not populated.

0.34.9 For a field that is optional or required when applicable, the value must be set
to the values shown in this section, not set to zero. The Mapping Partner
shall use the value zero only when an attribute has the specific value of zero.

0.34.9 For those fields designated as enhanced in each of the table sections and on
the data model poster, if the enhanced option is contractually required, but
the data are unavailable, those fields are populated with “NP”, -8888, or
8/8/8888 respectively depending on data type. If the enhanced option is not
contractually required, those fields shall be populated with “”, -9999, or
9/9/9999 respectively depending on data type.
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Section Number Short description

0.3.4.9 For raster data, the value “NODATA’ shall be used to represent the absence
of data or null values. Generally, all areas outside the project area (i.e., the
polygon in S_FRD_Proj_Ar) shall be set to “NODATA’ in the depth and
analysis rasters.

0.3.4.10 Text fields must follow the capitalization standards that apply to the display
of that information in the FRR or on the FRM.

0.3.4.10 The Mapping Partner must convert the values from Hazus to whole dollar
amounts in the FRD tables.

0.3.4.10 The AOMI feature class contains one record for each AoMI type at a
location on the FRM.

0.3.4.10 When the AOMI feature class is exported to SHP format, the Mapping

Partner will create four fields to contain the data in the NOTES field (i.e.,
NOTES1, NOTES2, NOTES3, and NOTES4).

0.3.4.10 The S_Carto_Ar polygon feature class is used to provide a cartographic
background for the FRM.

0.3.4.10 The S_Carto_Ar feature class does not need to be clipped by the
S _FRD_Proj_Ar polygon.

0.3.4.10 The S_Carto_Ar feature class is subdivided into subtypes (Hydrographic,

Restudy Area, and User-Defined) to facilitate categorization and
symbolization on the FRM.

0.3.4.10 The S_Carto_Ln polyline feature class is used to provide a cartographic
background for the FRM.

0.3.4.10 The S_Carto_Ln feature class does not need to be clipped by the
S _FRD_Proj_Ar polygon.

0.3.4.10 The S_Carto_Ln feature class is subdivided into subtypes (Hydrographic,

Transportation, and User-Defined) to facilitate categorization and
symbolization on the FRM.

0.3.4.10 The S_Carto_Pt point feature class is used to provide a cartographic
background for the FRM.
0.3.4.10 The S_Carto_Pt feature class is subdivided into subtypes (Hydrographic,

Transportation, and User-Defined) to facilitate categorization and
symbolization on the FRM. The feature class does not need to be clipped by
the S FRD_Proj_Ar feature class.

0.3.4.10 The S_CenBIk_Ar polygon feature class provides the spatial foundation for
storing the flood risk assessments.
0.3.4.10 The Mapping Partner should use the Census Block boundaries from the

Hazus DVDs or FEMA’s Map Service Center to create the S_CenBIlk_Ar
feature class.

0.3.4.10 The S_CenBIK_Ar feature class should not be clipped by the polygon in the
S _FRD_Proj_Ar feature class.

0.3.4.10 The S_CenBIk_Ar feature class should contain one record for each Census
Block in or partially in the project area.

0.3.4.10 The S_CSLF_Ar polygon feature class depicts the changes in spatial extents

between the previous and newly revised FIRMs.
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Section Number Short description

0.3.4.10 If the floodplains that contribute to the S_CSLF_Ar feature class extend
beyond the S_FRD_Proj_Ar project boundary, they should not be clipped
by the project boundary, but included in the FRD for the areas being studied
for regulatory products. If a CSLF polygon has multiple models of the same
type (e.g., two hydrologic models), then the CSLF polygons should be
subdivided accordingly. If the CSLF polygon spans FIRM panels that have
different effective dates, then those polygons should be divided at the panel
boundaries.

0.3.4.10 The project team should determine the definition of structures to be used in
populating the structures field listed below (e.g., minimum footprint area,
inhabitable versus inhabitable, NFIP insured).

0.3.4.10 The S_FRD_Pol_Ar feature class is a combination of the S_Pol_Ar feature
classes from all FIRM database in the project area. There should be one
record (polygon) per community. This will necessitate the use of multi-part
polygons for non-contiguous community boundaries. The polygon(s) should
be clipped at the project boundary using the S_FRD_Proj_Ar feature class.
Any remaining portion should be moved to S_Carto_Ar if required for
display on the FRM (e.g., in the Project Locator Map).

0.3.4.10 The S_FRD_Pol_Ar feature class should only contain communities that
have summary information presented in Section 3 of the FRR.
0.3.4.10 The S_FRD_Proj_Ar feature class represents the spatial “footprint’ of the

project (or portion of the project if multiple suites of products are created for
the project). The single polygon that ‘best’ represents the project area should
be used. These features shall be multi-part polygons to support non-
contiguous PMR project footprints.

0.3.4.10 The S_FRM_Callout_Ln eature class is used to display the callout/leader
lines on the FRM The lines must be digitized from a centroid of the callout
box to the geographic feature being highlighted by the callout box.

0.3.4.10 The S_HUC_Ar feature class depicts the watersheds in and around the
project area. The boundaries delivered in the S_HUC_Ar feature class
should be those HUCs used for the most recent FEMA prioritization.

0.3.4.10 S_UDF_Ptis an enhanced feature class that locates UDFs for which site or
location-specific risk assessments are performed. There is one record for
each UDF assessed.

0.3.4.10 The FRD_Model_Info table describes the models that were used in the
most recent update completed for a flood risk project and the prior analyses
0.3.4.10 The FRD_Model_Info table will have one record for each unique

combination of models used to create the SFHAS that were used to develop
the S CSLF_Ar feature class.

0.3.4.10 If a CSLF polygon has multiple models of the same type (e.g., two
hydrologic models), then the CSLF polygons should be subdivided
accordingly. If the CSLF polygon spans FIRM panels that have different
effective dates, then those polygons should be divided at the panel
boundaries.
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Section Number Short description

0.3.4.10 The FRD_Study_Info table contains details about the FIRM projects in the
flood risk project. There should be one record in the FRD_Study _Info table
for each FIRM within the project extents whose data has been incorporated

into the FRD.
0.3.4.10 The FRR_Custom table stores custom text written for the project and
communities in Section 3 of the FRR, Flood Risk Analysis Results.
0.3.4.10 In the FRR_Custom table, there is one record for each community and one

record for the project level summary for Section 3 of the FRR. There is one
record for each community and one record for the project level summary for
Section 3 of the FRR.

0.3.4.10 The FRR_Images table stores custom images in the FRR. This includes the
FRM image at the beginning of Section 3 that is displayed once, as well as
custom sidebar images in each of the community results.

0.3.4.10 The FRR_Project table stores report material specific to the entire project
(i.e., project-level, custom text for Section 7 of the FRR). Any text is to be
stored as an Office Open XML 2.0 compliant markup fragment containing
only text and styles. There should be one record in this table.

0.3.4.10 The L_AOMI_Summary table stores summary counts by various
classifications of AoMI points by community or partial community within
the project area.

0.3.4.10 In the L_AOMI_Summary table, there is one record for each unique
combination of community, mitigation interest type, and data source. There
is also a set of summary records for the project area.

0.3.4.10 The L_Claims table stores historic claims and repetitive loss information for
each community or partial community within the project area.
0.3.4.10 In the L_Claims table, if there are less than five (5) claims, five (5)

repetitive loss claims, or five (5) severe repetitive loss claims in a
community, then those fields shall be null (see discussion in Section
0.3.4.9).

0.3.4.10 In the L_Claims table, there should be one record in the table for each
community or partial community in the project area. There should also be an
additional record for the totals for the entire project area.

0.3.4.10 The L_CSLF_Summary table stores summary statistics of the CSLF
analysis by Community, including the changes in area, population, and
number of buildings in the SFHA, non-SFHA, and Floodway.

0.3.4.10 The L_CSLF_Summary table contains up to three records for each
community with a unique CID in the project area. The three records are for
the SFHA, non-SFHA, and floodway areas for each community. The table
also contains up to three records (SFHA, non-SFHA, and FLDWY) for the
project total summaries. For those project total summary records, the
CSLFSUMMID field should be populated with the FEMA Case Number.
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0.3.4.10 In creating the L_CSLF_Summary table, the Mapping Partner will
aggregate the polygon attribute values (i.e., area, population, and building
counts) inthe S_CSLF_Ar feature class by community (e.g., city, town,
village, or unincorporated portion of a county). If individual CSLF polygons
extend outside the project boundary in S_FRD_Proj_Ar, only the portion
within the project boundary should be aggregated. The aggregated values
should represent the totals for that portion of the community in the project

area.

0.3.4.10 The L_Exposure table stores data regarding flood risk exposure for each
community or partial community within the project area.

0.3.4.10 In creating the L_Exposure table, the Mapping Partner shall use appropriate

techniques (e.g., area-weighted summations) to aggregate the Census Block
based risk assessment results by community, or partial community, and
totaled for the project area.

0.3.4.10 In the L_Exposure table, there should be one record in the table for each
community or partial community in the project area. If a community extends
beyond the project footprint, the summary results in this table should
represent only the portion within the project area. There should also be an
additional record for the totals for the entire project area.

0.3.4.10 The L_Local_GBS table stores data collected from local sources to replace
the General Building Stock data from Hazus used in the AAL analysis.
0.3.4.10 The L_Local_GBS table has one record for each Census Block with updated

General Building Stock data. This data should be compiled for the entire
Census Block, not restricted to the area inside the project boundary, nor just
inside the floodplain.

0.3.4.10 The L_RA_AAL table stores the Hazus output data from the Level 1 AAL
analysis conducted nationally for each county.
0.3.4.10 There is one record in the L_RA_AAL table for each combination of Census

Block, hazard type, and return period for the assessment performed. In
addition to the records for each return period, the table contains one record
for the average annual loss per hazard type for each Census Block.

0.3.4.10 The L_RA_Composite table stores the results of the composite risk analysis,
where the AAL data and the refined data are combined.
0.3.4.10 The L_RA_Composite table contains one record for each Census Block for

each return period analyzed per hazard type. In addition, the table contains
one record for the average annual loss per hazard type for each Census

Block.
0.3.4.10 The L_RA_Refined table stores the results of the refined risk analysis.
0.3.4.10 The L_RA_Refined table contains one record for each Census Block for

each return period analyzed per hazard type for the area being studied. In
addition, the table contains one record for the average annual loss per hazard
type for each Census Block.
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0.3.4.10 The L_RA_Summary table summarizes the results by community of the
composite analysis performed by Census Block. The Mapping Partner shall
use appropriate techniques (e.g., area-weighted summations) to aggregate
the L_RA_Composite data, which stores the loss estimates by Census
Block, to the L_RA_Summary table, which stores the loss estimates by
community.

0.3.4.10 The L_RA_Summary table contains one record for each community or
partial community within the project area for each hazard type for each
return period analyzed, including the average annual loss. If a community
extends beyond the project footprint, the summary results in this table
should represent only the portion within the project area. The table also has
one record for each hazard type for each return period for the project area.

0.3.4.10 The L_RA_UDF_Refined table stores the results of refined analyses for
each User Defined Facility.
0.3.4.10 The L_RA_UDF_Refined table contains one record for each facility for

each hazard type for each return period analyzed, including the average
annual loss estimate.

0.3.4.10 The L_Source_Cit table is used to document the sources of the data used in
the FRD.
0.3.4.10 The L_Source_Cit table has an entry for each different data source used in

the flood risk project and is linked with all the feature classes to document
the sources for the data.

0.3.4.11 All rasters are floating point rasters with a resolution of 0.1 units, except the
hillshade raster, which is an integer raster.
0.34.11 All rasters delivered as part of the FRD shall be based on the UTM

projection, NAD83 datum. The UTM zone is the zone in which the majority
of the project area lies.

0.34.11 All rasters delivered as part of an FRD shall have the same cell size, extents,
origin, and rotation.

0.34.11 The cst_dpthxxxpct raster dataset represents water depth in feet for a coastal
type of analysis

0.34.11 The depth_xxxpct raster dataset represents water depth in feet for a non-
coastal type of analysis.

0.34.11 The hillshade raster dataset is used as a backdrop for the FRM.

0.34.11 The pct30yrchance raster dataset represents the probability of flooding at

least once within a 30-year period for all locations within the extent of the
0.2% annual chance floodplain.

0.34.11 The pctannchance raster dataset represents the percent annual chance of
flooding for locations along the flooding source within the 0.2% chance
floodplain.

0.34.11 Velocity rasters represent the flood water velocities (in feet/second) within
the floodplain for a given annual chance flood event

0.34.11 The wse_xxxpct raster dataset represents the water surface elevation for a

given flood event.
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0.34.11 The Water Surface Elevation (WSE) Change raster reflects the changes in
water surface elevation for the 1 percent annual chance flood event, to the
nearest tenth of a foot between successive FIRM studies.

0.3.4.13 Mapping Partners will utilize these domains or obtain approval from FEMA
to add a domain value when preparing the FRD to provide consistency.

0.3.4.13 One of the requirements for the FRD delivery is to export the geodatabase
elements to SHP format.

0.3.6 Mapping Partners shall identify and use existing digital data whenever
possible, while still meeting the required standards and quality of work.

0.3.6 The Mapping Partner shall obtain the FIRM data available for the project
area from the NFHL.

0.3.6 The Mapping Partner that produces the FRD must document the data

sources, date of collection or digitizing, scale, projections, coordinate
systems, horizontal datum, vertical datum, and units of all digital data used
and submitted.

0.36 For each data source used (both vector and raster), the Mapping Partner
shall add a record to the L_Source_Cit table described herein, and add a
corresponding Source Citation entry to the FRD metadata file in the Lineage
section under Data Quality. Source Citation Type Abbreviations, followed
by sequential numbers, shall be used in creating the references.

0.3.6 The Mapping Partner that produces the FRD data shall number each source
citation type abbreviation for a distinct data source.
0.3.6 The Mapping Partner that produces the FRD digital data shall populate the

field with the Source Citation (i.e., prefix plus sequential number) from the
lookup table that applies to the related spatial feature.

0.3.7 A metadata file shall accompany all digital data submittals, including the
FRD. Only one FRD metadata file is required for each flood risk project.
However, in this file, the assigned Mapping Partner must distinguish
between the different origins of the various datasets included. The metadata
file shall follow the latest FRD metadata profile.

0.3.7 The metadata file must include a description of the source material from
which the data were derived and the methods of derivation, including all
transformations involved in producing the final digital files. The description
must include the dates of the source material and the dates of ancillary
information used for updates.

0.3.7 The Mapping Partner shall describe any data created by merging
information obtained from distinct sources in sufficient detail to identify the
actual source for each element in the file.

0.3.7 The Overview Description Section of the Entity and Attribute Information
should include a list of all FRD feature classes and tables included in the
submittal. In this list, those tables without data should be identified.
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041 Each FRR shall include the following sections:
i. Preface
ii. Table of Contents
1. Introduction
2. Risk Analysis
3. Flood Risk Analysis Results
4. Actions to Reduce Flood Risk
5. Acronyms and Definitions
6. Additional Resources
7. Data Used to Develop Flood Risk Products
0.4.2 For delivery to the local communities, a Portable Document Format (PDF)
must be digitally converted from the native word processing electronic file,
not made by scanning a hardcopy printout of the document. The table of
contents must be hyperlinked to applicable sections of the document. The
PDF must contain bookmarks for each section heading in the table of
contents.
0.4.24 The project summary section shall include a summary table listing all the
Section 3.2 communities within the project area
0.4.24 The project summary section shall have a CSLF summary table.
Section 3.2
0.4.24 The project summary section shall include a risk assessment summary table.
Section 3.2
0.4.24 A new section will need to be created for each jurisdiction within the project
Section 3.3 area.
0.4.24 This section shall include a Community Overview table.
Section 3.3
0.4.24 Each community shall have a CSLF summary table.
Section 3.3
0.4.24 Each community shall have a risk assessment summary table containing the
Section 3.3 estimated loss information for each community in the flood risk project area.
0.4.24 If AOMI data is ordered for the study, a summary table shall be created in
Section 3.3 this section for each community.
0521 All FRM panels shall be printed full page, portrait orientation or landscape
orientation, on ARCH E-size paper.
0.5.2.2 The title on the map shall be the name of the project area. This title should
match the FRR and the data in the field PROJ_NM in the S FRD_Proj_Ar
feature class.
0.5.2.3 The map legend shall contain those items that are needed to assist the map
user in interpreting map symbols, base data, flood data, flood risk, and
AoMIs.
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0524 The project locator inset should be shown on each FRM.

05.25 Every FRM should contain a title block that contains the name of the project
area.

0.5.2.6 Each FRM should have a north arrow, a scale bar, and scale text.

0.5.3.2 The body of the FRM shall be comprised of base data, flood data, flood risk
data, and areas of mitigation interest (if applicable).

0.6 A complete flood risk submittal to the Map Service Center is required and is
composed of the items listed in this section.

0.6 All deliverable files must meet the standards set forth by the Map Service
Center.

0.6.1 Mapping Partners will export the FRD vector datasets and tables to SHP and
dbf formats, respectively.

0.6.1 Mapping partners must create and populate the domain description fields as
described in Section O.3.4.13 with the actual descriptions (not the coded
value)

0.6.1 The Mapping Partner will deliver all the tables and feature classes as
specified in the fGDB-based FRD, even if they contain no records (e.g.,
enhanced tables). However, only SHP files and dbf tables are delivered that
contain data.

0.6.1 The Mapping Partner must also export all depth and analysis rasters to
GeoTIFF format.
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Acronyms and Abbreviations

A

AAL Average Annualized Loss

aka also known as

AoMils Areas of Mitigation Interest

B

BFEs Base Flood Elevation

Blob Binary Large Object

C

CID Community Identification Number
CNMS Coordinated Needs Management Strategy
CRS Community Rating System

CSLF Changes Since Last FIRM

CTP Cooperating Technical Partners

D

DCS Data Capture Standards

DEM Digital Elevation Model

E

ELI Estimated Loss Information

ETJ Extraterritorial Jurisdictional

ESRI Environmental Systems Research Institute
F

FEMA Federal Emergency Management Agency
fGDB File Geodatabase

FIPS Federal Information Processing Standards
FIRM Flood Insurance Rate Map

FIS Flood Insurance Study

FRA Flood Risk Assessment

FRD Flood Risk Database

FRM Flood Risk Map

FRR Flood Risk Report

ftp file transfer protocol

Guidelines and Standards for
Flood Risk Analysis and Mapping Page O-xix Acroynms and Abbreviations

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.



Appendix O

G

G&S Guidelines and Standards

GBS General Building Stock

GCS Geographic Coordinate System

GIS Geographic Information System

H

Hazus FEMA - Software Package Hazus
H&H Hydrology and Hydraulics

HMGP Hazard Mitigation Grant Program
HUC Hydrologic Unit Code

I

1A Individual Assistance

IAA Inter-Agency Agreement

L

LOMC Letter of Map Change

M

MAP Mapping, Assessment, and Planning
MAS Mapping Activity Statement

MIME Multipurpose Internet Mail Extension
MIP Mapping Information Platform
MSC Map Service Center

N

NAD83 North American Datum of 1983
NAVDS8 North American Vertical Datum of 1988
NFHL National Flood Hazard Layer

NHD National Hydrology Dataset

NFIP National Flood Insurance Program
NRCS Natural Resources Conservation Service
@)

OFA Other Federal Agencies

P

PA Public Assistance

PDF Portable Document Format

pGDB Personal Geodatabase

PMRs Physical Map Revisions
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R

RDBMS Relational Database Management System
RGB Red, Green, Blue Colorimetric Values
Risk MAP Risk Mapping, Assessment, and Planning
S

SFHA Special Flood Hazard Area

SHMO State Hazard Mitigation Officer

SHP ESRI Shapefile

SOW Statement of Work / Scope of Work

SRL Severe Repetitive Loss

SRS Spatial Reference System

U

USGS U.S. Geological Survey

UDF User Defined Facility

UTM Universal Transverse Mercator

W

WBD USGS / NRCS Watershed Boundary Dataset
WSE Water Surface Elevation
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O.1. Overview

0.1.1. Document Purpose

This Appendix to the Federal Emergency Management Agency (FEMA) Guidelines and Standards
for Flood Hazard Mapping Partners (G&S) describes the standards for the flood risk products
(map, report, and database) delivered to FEMA for a particular flood risk project. Flood risk
datasets created as companion elements to the more traditional analysis of flood hazards are used to
create the Flood Risk Database (FRD), Flood Risk Report (FRR), and Flood Risk Map (FRM), and
will enable a wide variety of ad-hoc user-defined risk analyses. In contrast to the regulatory
elements of the traditional Flood Insurance Study (FIS) - FIS Report, Flood Insurance Rate Map
(FIRM) panels, and FIRM Database, the flood risk products are non-regulatory in nature and not
subject to the due-process or related protocols associated with the FIS and FIRM. The non-
regulatory products and datasets are intended to be complimentary to the regulatory products and do
not necessarily represent “new or improved scientific or technical data.”

The regulatory flood hazard products described in other Appendices support the National Flood
Insurance Program (NFIP). The flood risk datasets and products described in this Appendix are
used to communicate flood risk to local stakeholders to enable actionable mitigation strategies
aimed at a measurable reduction to loss of life, property damage, and associated economic impacts,
not to establish regulatory flood zones. This Appendix is not intended to specify in-process methods
and procedures, but to present the standards for output and deliverables.

Due to the dynamic nature of some aspects of digital Geographic Information System (GIS) data,
certain requirements are specified in documents outside of the G&S. The following documents are
referenced in this Appendix:

e Guidelines and Standards for Flood Hazard Mapping Partners - Domain Tables Guide
o Risk MAP - Map Service Center (MSC) Deliverables Guide

e Risk MAP - Versioning Implementation Plan

o Geospatial Data Coordination Implementation Guide

o NFIP Metadata Profiles - Specifications

e NFIP Metadata Profiles Guidelines

The most current version of these documents can be obtained from the FEMA. FEMA may provide
additional guidance on the non-regulatory products as warranted.
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This guidance applies to FEMA-funded flood hazard and flood risk studies conducted by FEMA’s
Mapping Partners, including contractors, Other Federal Agencies (OFA), and Cooperating
Technical Partners (CTPs). The guidance summarized in this appendix applies to various contract
documents (Scopes of Work [SOWSs], Mapping Activity Statements - [MASs], Inter-Agency
Agreements - [IAAs], etc.) for flood risk projects.

0.1.2. Superseded Documents

This Appendix incorporates elements from and supersedes the following documents:

e Operating Guidance for Version 1.0 of Flood Risk Data and Products in FY 2010
(September 28, 2010)

e Procedure Memorandum No. 65 — Guidance for Additional Enhanced Dataset Definitions
& Flood Risk Database Standards (March 31, 2011)
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0O.2. Non-Regulatory Products and Datasets

In support of the FEMA Risk Mapping, Assessment, and Planning (Risk MAP) program, flood risk
will be assessed, visualized, and communicated using the flood risk datasets summarized below and
detailed in Section 0.3.4.10.

Changes Since Last FIRM (CSLF): This dataset enables a visualization of planimetric
changes to the floodplain and floodway extents and includes attribute data that provides
inside as to potential reasons for the changes since the last FIRM was published.

Flood Depth and Analysis Rasters: These datasets enable the analysis and visualization of
a variety of flood risk data ranging from the depth of flooding associated with specific
flood frequency events to an analysis of probabilities tied to relative risk. Additional
enhanced datasets include: a) water velocity and b) flood depths at frequencies other than
the five standard events used for regulatory products (i.e., 10%, 4%, 2%, 1%, and 0.2%
annual chance events), c) coastal flooding depths, and d) water surface elevations for
various frequencies. See Section O.3.1 for a definition of enhanced datasets.

Flood Risk Assessment Results: This dataset quantifies flood risk in terms of potential
damage based on economic loss and structure counts associated with calculated flood
depths by Census Block and Community.

Areas of Mitigation Interest (AoMIs): This dataset provides insight into a variety of flood
risk mitigation issues, ranging from potential flood risk mitigation project opportunities to
success stories of effective flood risk mitigation activities that have already taken place.

These flood risk datasets are used to create three flood risk products:

Flood Risk Database: This spatially enabled, relational database stores flood risk datasets
for a given project area (see Section 0.3.4.1 for a definition of project area) and enables end
users to perform a wide variety of ad-hoc flood risk analyses and visualizations.
Information shown on the FRM and in the FRR is also contained in or derived from the
FRD.

Flood Risk Report: This report provides flood risk data at the project level and also
summarizes the flood risk on a community-by-community basis for those portions of the
flood risk project that affect each jurisdiction.

Flood Risk Map: This map is an element of FRR that shows a visual overview of flood risk
and related information for the project area such as potential flood losses associated with
the 1% annual chance flood event.
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These flood risk datasets and products are created as companion elements to the hydrologic and
hydraulic study (or restudy) of flooding sources presented in an FIS Report(s) for a given
watershed, coastal area, or site-specific project area. The creation of flood risk datasets as stand-
alone products (i.e., without the creation of new/revised flood hazard data) are at the discretion of
the FEMA Regions and is based on multiple factors, including relative flood risk and local

stakeholder contributions.

Figure O-1 provides a graphic depiction of the relationship between the flood risk datasets and the
flood risk products.

e Flood Risk Database
= . )
=0 — |
. & Ao 2]
A ."-._.;..:._ Flood Depth & Analysis -a— Changes Since Last FIRM Data
A e Rasters = Areas of Mitigation Interest Data
i | | Flood Risk Assessment Data
Flood Risk Map Flood Risk Report

Ad-Hoc Flood Risk Analysis & Visualization

Figure O-1 Flood Risk Data and Products Model
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0.3. Risk Database

0.3.1. Overview

The Flood Risk Database is the key product that will support all other flood risk products. It is a
project level (e.g., 8-digit Hydrologic Unit Code [HUC-8] sub-basin or other geographic area)
database of non-regulatory flood risk data. The FRD will store the digital data used to prepare the
FRR and FRM, as well as other ancillary data generated during a flood risk project. The database
will provide a standard, systematic method for FEMA to collect, store, and distribute
comprehensive details of flood studies to the public and others in a digital format.

Preparing the data in digital format has significant advantages. Digital data allow for a more
efficient storage, update, search and distribution of information. The most significant advantage is
that the FRD is explicitly designed to work within a GIS environment. This means that the FRD can
be used to support automated a