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Guidelines and Standards for Flood Risk Analysis and Mapping, Coordinated Needs Management Strategy (CNMS)
Technical Reference

Requirements for the Federal Emergency Management Agency (FEMA) Risk Mapping, Assessment,
and Planning (Risk MAP) Program are specified separately by statute, regulation, or FEMA policy
(primarily the Standards for Flood Risk Analysis and Mapping). This document provides guidance to
support the requirements and recommends approaches for effective and efficient implementation.
Alternate approaches that comply with all requirements are acceptable.

For more information, please visit the FEMA Guidelines and Standards for Flood Risk Analysis and
Mapping webpage (https://www.fema.gov/guidelines-and-standards-flood-risk-analysis-and-
mapping). Copies of the Standards for Flood Risk Analysis and Mapping policy, related guidance,
technical references, and other information about the guidelines and standards development
process are all available here. You can also search directly by document title at
https://www.fema.gov/resource-document-library.
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Environmental Systems Research Institute
Extreme Value Analysis

Floodplain Boundary Standard

Federal Emergency Management Agency
Esri File Geodatabase

Federal Information Processing Standard
Flood Insurance Rate Map

Flood Insurance Study

Fundamental Vertical Accuracy

Fiscal Year

Geographic Information System
Hydrologic Unit Code

High Water Mark

Joint-Probability Method - Optimal Sampling
Knowledge Sharing Site

Letter of Final Determination

Limit of Moderate Wave Action

Letter of Map Revision

Large Scale Automated Engineering
Mapping Information Platform
Multi-Resolution Land Characteristics Consortium
Map Service Center

National Agricultural Imagery Program
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NFHL
NFIP
NHD
NLCD
NOAA
NPS
NUCI
NVUE
0CS
P4
PFD
PMR
PTS
QA/QC
QL
QMP
QR3
(FHL
RSC
SE
SFHA
SID
SWL
TIN
TSDN
TWL
USGS
WSEL

National Flood Hazard Layer

National Flood Insurance Program
National Hydrography Dataset

National Land Cover Database

National Oceanic and Atmospheric Administration
Nominal Pulse Spacing

National Urban Change Indicator data
New, Validated, or Updated Engineering
Office of Coast Survey

Risk MAP Project Planning and Purchasing Portal
Primary Frontal Dune

Physical Map Revision

Production and Technical Services
Quality Assurance/Quality Control
Quality Level

Quality Management Plan

Quality Review 3

Regional Flood Hazard Layer

Regional Service Center

Secondary Element

Special Flood Hazard Area

Standard ID

Stillwater Level

Triangulated Irregular Network
Technical Support Data Notebook

Total Water Level

United States Geological Survey

Water Surface Elevation
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Alphabetical List of Definitions

ASSESSED Validation Status

Bathymetry

CNMS

CNMS Database

CNMS Inventory

CNMS Request Record

CNMS Study Record

An ASSESSED Validation Status is assigned to flooding source
centerlines in unmapped areas considered for a new study. This
status is used for allocation of resources for a new study in the
current or future fiscal year or a deferment of the new study
request. Streams not part of the Federal Emergency
Management Agency’s (FEMA’s) Special Flood Hazard Area
(SFHA) inventory (e.g., Zone X, Zone D, or Area Not Included),
that have been studied or are being considered for a new study
would fall under this category.

The measurement and study of underwater topography.

The Coordinated Needs Management Strategy (CNMS)
comprises processes and data for tracking New, Validated, or
Updated Engineering (NVUE); unverified study Reaches with
identified change characteristics; and requests for the flood
mapping program.

The CNMS Database is stored in an Esri File Geodatabase
(FGDB) format. The November 2021 schema consists of the
following tables: Studies Inventory (S_Studies_Ln,
S_Coastal_Ln), Requests (S_Requests_Ptand S_Requests_Ar),
QC Status Tables (County_QC_Status,
Coastal_County_QC_Status), contact table (Point_of_Contact),
and unmapped streams notin FEMA’s SFHA inventory
(S_Unmapped_Ln).

The CNMS Inventory includes flooding source centerlines and
coastlines representing FEMA’s modernized inventory of Flood
Insurance Rate Maps (FIRMs), its unmodernized inventory of
FIRMs, and unmapped areas. The centerlines enable calculation
of NVUE. The feature classes associated with the CNMS
Inventory are S_Studies_Ln, S_Coastal_Ln and S_Unmapped_Ln.

A CNMS Request Record represents a mapping need that is
either flood data related or cartographic. Flood data requests
may address the lack of an existing floodplain model, areas that
remain unstudied, or SFHAs with approximate designations for
which models are not available. The feature classes associated
with CNMS Request Records are S_Requests_Ar and
S_Requests_Pt.

A CNMS Study Record represents the most current knowledge of
a mapped SFHA in FEMA’s inventory or a stream or coastal
Reach considered for inclusion in FEMA’s SFHA inventory.
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Critical Element

Raster Data

Reach

Secondary Element

Stream Centerline

Status Type

Study

UNKNOWN Validation Status

For Riverine and Coastal studies, one of seven elements
documenting Physiological, Climatological, and Engineering
(PCE) methodology changes reviewed during the engineering
study validation process. Individually, if any Critical Element is
evaluated to a “Yes” as aresult of the identification of a
deficiency, it is significant enough to trigger an UNVERIFIED
Validation Status.

Data that are arranged in a continuous grid typically associated
with imagery or terrain data.

The geographic extent, or upstream and downstream limits,
defined by a CNMS Study Record.

For Riverine studies, nine additional elements, and for Coastal
studies, six additional elements, secondary to the Critical
Elements, which document PCE changes reviewed during the
engineering study validation process. If these elements are
evaluated to a “Yes” as aresult of the identification of
deficiencies and total four or more Secondary Element
deficiencies for Riverine studies and total three or more for
Coastal Studies, they are significant enough to trigger an
UNVERIFIED Validation Status. A secondary deficiency is
considered less impactful than a critical deficiency.

A geometric approximation of a flooding source centerline.
Stream Centerlines in the CNMS Inventory represent non-coastal
studies in FEMA’s mapped SFHA inventory or non-coastal
flooding sources considered for inclusion in FEMA’s SFHA
inventory.

Status Type records the actions being taken or that will be taken
once the Validation Status is determined for a study during
update and maintenance cycles of the CNMS Inventory. Status
Types are useful in understanding and tracking map update
investment decisions.

A Study represents a contiguous extent of FEMA’s investment to
perform an engineering-based evaluation of potential impacts of
a flooding source. A single Study in the CNMS may be
represented by one or more stream or coastal Reaches.

An UNKNOWN Validation Status is assigned to existing detailed
and approximate flood hazard studies for which a CNMS
evaluation is planned and in queue or for flood hazard studies
currently being assessed under CNMS, or when a CNMS
evaluation is deferred. An UNKNOWN Validation Status is also
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Unmapped Streams

UNVERIFIED Validation Status

Validation Status

VALID Validation Status

Vector Data

assigned to those studies for which inaccessibility of information
results in an incomplete evaluation of the Critical and Secondary
CNMS Elements. In such cases, the UNKNOWN Validation Status
may only be assigned after due diligence research has been
performed.

Flooding sources that have not been included in the FEMA
Inventory of studied streams in the CNMS Study Records.

An UNVERIFIED study has not passed the Critical and Secondary
Element checks part of the Validation Checklist and may either
be assighed resources for restudy in a future fiscal year or is
currently being restudied.

Validation Status characterizes the engineeringand mapping
data used in FEMA’s Flood Insurance Rate Maps (FIRMs)
evaluated against the specifications provided in this document.
This evaluation could result in a Validation Status of VALID
(targeted condition), UNVERIFIED (requires a map update
investment), or UNKNOWN (needs further investigation). It is
assigned for each CNMS Study Record.

All VALID studies are considered NVUE Compliant and contribute
to the NVUE Attained metric calculation. A VALID Validation
Status is assigned to CNMS Study Records based on the
standards provided in this document.

Typical forms of Geographic Information System (GIS) Vector
Data, which include polygons, points, and polylines. Vector Data
are composed of vertices with relative or geospatially referenced
coordinates that sometimes contain vertical measurements.
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Executive Summary

Under Title 42 of the United States Code, Chapter 50, Subchapter Ill, Section 4101(e), the Federal
Emergency Management Agency (FEMA) is to revise and update all floodplain areas and flood risk
zones identified, delineated, or established based on an analysis of all-natural hazards affecting
flood risks on a five-year cycle. Revisions to floodplain risk zones are dependent upon the
identification of instances where information on Flood Insurance Rate Maps (FIRMs) does not reflect
currentrisks in flood-prone areas.

The Coordinated Needs Management Strategy (CNMS) is a FEMA initiative to update the way FEMA
organizes, stores, and analyzes flood hazard mapping needs information for communities. CNMS
defines an approach and structure for the identification and management of flood hazard mapping
needs that will provide support to data-driven planning and the flood map update investment
process in a geospatial environment. The CNMS tracks the life cycle of needs, specifying
opportunities to capture needs and proposing methods for their evaluation to inform planning,
tracking, and reporting processes. The CNMS establishes a geospatially enabled effective means for
users to enter, monitor, and update their inventory of floodplain studies. In addition, the CNMS will
be used to document the areas across the nation where flood studies meet FEMA’s current validity
standards and, until otherwise noted, do not need to be updated on the FIRM.

The validity of flood hazard studies is determined by identifying study attributes and change
characteristics as specified in the Validation Assessment Procedures (Appendix A). Flood hazard
studies are evaluated for critical and secondary change indicators of physical environment, climate
patterns, and engineering methods (PCE) since the date of the effective analysis. When a study is
found to be deficient as a result of this validation process, it is classified as UNVERIFIED in the CNMS
Database. An UNVERIFIED Validation Status indicates studies for which resources for restudy have
been assigned in the current fiscal year or will be assigned in a future fiscal year, or those that are
currently being restudied.

Apart from documenting basic study attributes, Critical and Secondary Elements are evaluated for
detailed flood hazard studies, and this information, including study validity, is captured within the
CNMS Study Records (S_Studies_Ln and S_Coastal_Ln feature classes). The CNMS Study Records
should also include the Validation Status of approximate studies and those unmapped areas that
have been considered for a new study. Unmapped areas that are not being considered for a new
study are maintained in the S_Unmapped_Ln feature class.

FEMA will use the CNMS Study Records as the sole mechanism for reporting the New, Validated, or
Updated Engineering (NVUE) percentage. The NVUE percentage metric helps identify the portion of
FEMA'’s inventory of studies that do not have identified needs that would warrant a restudy.
Appendix H provides more information for the NVUE calculation.

This CNMS Technical Reference document is to be used by local, state, regional, and national users
for development, management, tracking, and reporting of data related to suggested improvements
and validity of flood hazard data nationwide.
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1. Introduction

Flood Insurance Rate Maps (FIRMs) are the Federal Emergency Management Agency’s (FEMA'’s)
most widely distributed flood hazard identification product. Flood hazard data presented on FIRMs
are based on historic, meteorological, hydrologic, and hydraulic data, as well as open-space and land
cover conditions, flood control works, and development. Given the changing nature of the landscape
from the influences of physical, climatological, and engineering (PCE) processes, timely updates to
Special Flood Hazard Area (SFHA) information on FIRMs become necessary to maintain accuracy and
relevance. For successful maintenance of flood hazard information across the nation, one must
effectively identify and manage flood hazard mapping requirements expressed by individuals at the
local, state, regional, and national levels.

FEMA'’s Coordinated Needs Management Strategy (CNMS) is a collection of procedures for the
identification and management of flood hazard mapping requirements using a standard database
model. In addition to recording and validating studies, the CNMS defines an approach for the
identification and management of flood hazard mapping needs and requirements that will provide
support to data-driven planning and the flood hazard information production planning process. By
using and maintaining Geographic Information System (GIS) and relational database technologies,
the CNMS has been designed to track the study attributes of the current state of FEMA’s study
inventory and the life cycle of studies from origination of a CNMS Study Record as an identified need
or a CNMS Request Record to its resolution as a new, valid, or updated study. As such, the CNMS
allows tracking and management of existing, ongoing, and planned studies. GIS technology adds the
capability of spatial analysis, allowing communities and FEMA an effective means to visualize, enter,
review, and update its study attributes and to visualize how studies relate spatially to other features.
The terms and use of the CNMS as it relates to other FEMA initiatives will be dictated and directed by
FEMA policy.

This document details the FEMA CNMS data model, providing an overview of its purpose and
structure. Definitions, examples of all database fields, and population guidelines are included to
ensure the database can be populated correctly and accurately, as well as used properly for analysis
after it is compiled. The Validation Assessment Procedures (Appendix A) are designed to guide the
assessment of the validity for FEMA’s study inventory. Specific validation assessment checklists and
instructions are provided for detailed studies (Appendix B), Zone A studies (Appendix C), and coastal
studies (Appendix D).

To consolidate the data reporting process, a CNMS Database has been created to take advantage of
spatial data inventory tools and procedures. By standardizing, centralizing, and storing CNMS data in
a geospatial format, FEMA will improve analysis and reporting by maintaining data that are current,
readily available, and reliable.

A complete CNMS Study Record holds the validation assessment results. There is potential for an
extensive investigative effort to determine appropriate attribute values for a record. CNMS users
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must develop a plan and implement the plan for capturing background information used in the
validation and subsequent attribute determination processes. Appendix A outlines the need for
capturing this background information and documenting validation results directly in the CNMS
Study Record. Delivery of these summaries to FEMA for all flood hazard studies evaluated is required
as part of quarterly national CNMS data consolidation efforts.

A calculation and reporting mechanism for the New, Validated, or Updated Engineering (NVUE) metric
is provided in Appendix H. FEMA will use the CNMS Study Records as the basis for reporting NVUE
metrics. Appendix | outlines procedures to update the CNMS resulting from Conditional Letters of
Map Revision (CLOMRS), Letters of Map Revision (LOMRs), and the Letter of Map Amendment
(LOMA) process. Appendix J provides the CNMS Quality Management Plan (QMP) currently
recommended for all CNMS development teams and includes step-by-step instructions for using the
CNMS File Geodatabase (FGDB) Quality Control (QC) Tool.
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2. CNMS Data Development

This section identifies the key CNMS data development milestones and the steps needed to
populate the CNMS FGDBs appropriately at each milestone. Section 2.1 describes the workflow and
process to create and update the CNMS FGDB for each milestone. Section 2.2 describes the data
required to make updates to the CNMS FGDBs. Section 2.3 identifies the data that may be created
from the CNMS FGDBs. Section 2.4 provides the Quality Assurance/Quality Control (QA/QC)
procedures for updating and maintaining CNMS FGDBs.

2.1. Workflowand Process

Figure 1, Figure 2, and Sections 2.1.1 through 2.1.14 detail workflows and processes that warrant
an update of the Regional CNMS FGDBs. CNMS data are organized by FEMA Regions and most
ongoing update and maintenance activity is conducted at a regional level by using the Regional
CNMS FGDBs.

Letter of Final Determination
Update 2.1.7

Revised Preliminary Issuance
Update 2.1.6

Preliminary Issuance Update

Pre-Discovery Phase
Update 2.1.1

NVUE Metrics Calculation &
Reporting 2.1.13

Figure 1: CNMS Update Touchpoints Lifecycle
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|. Pre-Discovery Phase Update

» Existing CNMS Inventory provided to mapping partner by the respective RSCs
» Mapping partner udpate to reflect:

» Existing stakeholder requests

» Present state of mapping/projects

 Discovery team input
» Output CNMS Inventory ready for discovery meeting

Il. Post-Discovery Meeting Phase Update

* Mapping partner to review CNMS Inventory withcommunity, FEMA, and other stakeholders
* Mapping partner to input additional requests
* Mapping partner provides output to the RSC CNMS team reflecting Discovery meeting results

lll. Funded Phase Update

» Scope of study is determined by FEMA and stakeholders and communicated to mapping
partner

* CNMS updated by mapping partner to reflect project scope including "Being Studied" attribute
fields

» Mapping partner informs CNMS team of changes in scope/schedule over the life of the project

IV. Preliminary Issuance Update

» Mapping partner informs preliminary update, subsequent appeals

* CNMS updated by mapping partner to reflect Preliminary Issuance Date and "Being Studied”
attribute fields

» FBS compliance forongoing studies indicated in attribute fields

V. Letter of Final Determination Update

* Mapping partner informs LFD update

» Status Date attribute updated to LFD Issuance Date

» "Being Studied" attribute fields values migrated to corresponding effective attribute fields
* Completed new /updated studies are classified as VALID - NVUE COMPLIANT

V1. LOMA (MT-1) and LOMR (MT-2) Integration

* CNMS updated continually with the issuances of LOMAs and LOMRs by the MT-1 and MT-2
mapping partners

VIl. 5-Year Validation Assessment

* Flood studies previously validated need to be assessed for validity every 5 years

* When assigned by FEMA Regional Office, the designated mapping partner conducts flood
study validation assessment as outlined in Appendix A of this document

Figure 2: CNMS Update Touchpoints

2.1.1. PRE-DISCOVERY PHASE UPDATE

Upon initiation of the Discovery phase for a new project, the Regional Service Center (RSC) will export
the project area from the Regional CNMS FGDB and present it to the responsible Mapping Partner
for initial review. The Mapping Partner will then provide input regarding the current status of the
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SFHA inventory for their area of interest, which will be used to update the CNMS Inventory. This will
include validation assessment of any studies classified in the CNMS as UNKNOWN - TO BE
ASSESSED. Mapping Partners must coordinate any required validation assessment work with the
RSC. They will also compile and review existing CNMS Request Records. Once this initial review is
complete, the Mapping Partner will use the CNMS FGDB as a resource and repository for Discovery
activities, including collection of new community input in the form of CNMS Requests. When Large
Scale Automated Engineering (LSAE) or Base Level Engineering (BLE) is being performed as part of
Discovery efforts, the BLE/LSAE tracking fields in S_Studies_Ln will be populated by the Mapping
Partner according to data entry requirements in Section 3.2, and the CNMS Inventory will be
assessed and updated accordingly, using the Zone A validation procedures (Appendix C).

2.1.2. POST-DISCOVERY MEETING PHASE UPDATE

During the Discovery meeting, the mapping partner will review and share the inventory of effective
floodplain studies and requests inventoried into CNMS. Stakeholders should evaluate the effective
studies and mapping and provide comments for areas where flood risk may not be accurately
represented on the Flood Insurance Rate Map (FIRM). Within 30 days of the completed Discovery
meeting, the mapping partner will update the CNMS Database to reflect impacts by LSAE/BLE, any
missed studies from the effective FIRM, and any new mapping requests. The CNMS update(s) will be
submitted back for incorporation into the master Regional CNMS FGDB for FEMA review.

2.1.3. SCOPING FUNDED PHASE UPDATE

Once scope is decided upon by FEMA and other stakeholders or the Discovery efforts are concluded
for the area of interest, the Mapping Partner will gather the data necessary to update the CNMS
FGDB to reflect the proposed study scopes and any additional requests identified for the pending
Production phase. This includes classifying scoped studies in the CNMS Inventory as BEING STUDIED
and recording an estimated Preliminary Issuance date. The Mapping Partner will submit the data
back to the RSC for updating the Regional CNMS FGDB within 30 days of scope finalization.

The Mapping Partner may choose to use the CNMS FGDB to capture CNMS Study and Request data
duringthe course of the Discovery effort. The Mapping Partner is required to submit updated CNMS
data only at the conclusion of the Discovery effort or at finalization of project scope, whichever is
sooner. The minimum required attributes of the inventory file for all scoped engineering study
Reaches will be updated as outlined in Section 3, Data Entry Process (Section 3.2.5 for Riverine
Studies and Section 3.9.3 for Coastal Studies), and the Validation Procedures in Appendices A
through D if study assessments were to be performed as part of the Discovery efforts.

Because project scope is prone to change after initiation, it is the responsibility of the Mapping
Partner to inform the RSC regarding any subsequent changes in project scope and to maintain
accuracy of the CNMS FGDB. In this way, the inventory may be updated several times between initial
project scope and Letter of Final Determination (LFD). For previously unmapped areas where new
riverine studies are being proposed and/or incorporated, a new Stream Centerline feature will be
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added to the CNMS Study Records and all required attributes will be populated. New additions to the
inventory must be topologically correct and maintain the existing database structure. Appendix F
indicates which updated values are required or optional for CNMS FGDB feature class attribution.

The Mapping Partner will follow the quality guidelines in Section 2.4 and utilize the CNMS FGDB QC
Tool to verify feature attributes. Following receipt of data reflecting project scope from the Mapping
Partner, the Region or RSC will perform a review to confirm format consistency and that all required
attributes have been populated. The Region will then use this submission to replace CNMS data for
the project area of interest in the Regional CNMS FGDB. The version of the CNMS data for the project
area of interest should be archived in a centralized location, typically the RSC, for a duration of three
years from the date of extraction.

2.1.4. FIRMPRODUCTION PHASE UPDATE

The Mapping Partner will use the latest version of the CNMS FGDB within the project footprint to
track mapping and engineeringissues encountered over the course of the production phase. Issues
that will not be resolved by the new or updated engineering or mappingstudy should be documented
appropriately in the CNMS per the guidelines in Section 3, Data Entry Process; Section 3.2.6 for
Riverine Studies and Section 3.9.4 for Coastal Studies.

2.1.5. PRELIMINARY ISSUANCE PHASE UPDATE

When a mapping project is submitted for QR3, the Mapping Partner will submit an updated version
of the CNMS FGDB for the project area of interest to the FEMA RSC. If necessary, the Mapping
Partner will procure the latest copy of the CNMS data for the area of interest prior to starting this
update, which is typical when multiple projects are active within the area of interest and the CNMS
FGDB is updated quarterly.

For riverine studies, this version will incorporate all new and updated geospatial elements of the
vector flooding source centerline data (e.g., Profile Baseline) developed during the production phase,
including flooding sources that may not have been updated duringthe Flood Risk Project but for
which new vector data were produced to align with the current base map. For riverine and coastal
studies, all data should be topologically correct and reflect the CNMS Study Record attribute update
requirements per the guidelines in Section 3, Data Entry Process; Section 3.2.7 for Riverine Studies
and Section 3.9.5 for Coastal Studies.

Following creation of the updated CNMS FGDB incorporating data from the Preliminary Issuance
phase, the Mapping Partnerand RSC will perform a review and use the CNMS FGDB QC Tool to
confirm format consistency and that all required attributes have been populated as outlined above.
The RSC will then query and extract the corresponding geographic extent of CNMS FGDB from the
regional CNMS FGDB and replace it with the updated version provided bythe Mapping Partner. The
CNMS data extracted from the regional CNMS Database will be archived in the same centralized
location mentioned in Section 2.1.1 and will not replace the prior archived version from the
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Discovery or Production phase updates. This process should be completed before the mapping
project passes Quality Review 3 (QR3).

2.1.6. REVISED PRELIMINARY ISSUANCE PHASE UPDATE

A revised preliminary project will need to be evaluated during the QR3 to see if the revisions impact
the CNMS Database. It may be determined that the revised preliminary project does not impact the
CNMS Database because the revisions are limited to only cartographic or SFHA redelineation
updates. If this is the case, the RSC can document this and the CNMS Database will remain
unchanged. The BS_PRELIM_DATE will continue to reflect the date of the initial Preliminary Issuance.

If the mapping project is a revised preliminary project that impacts the flood engineering study
(extents of the study, flood zone, models), a submission is required from the Mapping Partner to
reflect these changes. Users are encouraged to review the scoping update workflow to make sure
the CNMS data are updated properly. The BS_PRELIM_DATE for the revised Reaches will be updated
to reflect the revised preliminary date, and the BS_CASE_NO field will be updated to reflect the
revised preliminary study.

2.1.7. LFD ISSUANCE PHASE UPDATE

Within 30 days of issuance of the LFD, the Mapping Partner will submit data communicating the
effective status of the project area of interest to the RSC for updating of the regional CNMS FGDB.
These data may simply be correspondence acknowledging no change in the data since Preliminary
Issuance, when applicable. If necessary, the Mapping Partner will procure the latest copy of the
CNMS data for the geography of interest prior to starting this update. A final version of the CNMS
FGDB for the project will be prepared by the RSC. Ata minimum, when there are no changes since
Preliminary Issuance of the FIRM, this version will update the Status Date attribute to reflect the

date of LFD Issuance. Stream Centerline geometry should be verified and revised as necessary to
match the new study FIRM data sources as published in the LFD FIRM database. Primary
consideration should be given to using S_Profil_BasIn and when it is not available, S_Wtr_Ln. Stream
Centerline effective study attributes should be verified and revised as necessary to reflect the new
study as published in the LFD Flood Insurance Study (FIS). All data should be topologically correct
and reflect the CNMS study attribute update requirements per the guidelines in Section 3, Data Entry
Process; Section 3.2.8 for Riverine Studies and Section 3.9.6 for Coastal Studies.

Following creation of the updated CNMS FGDB incorporating data from the LFD Issuance phase, the
Mapping Partner and RSC will perform a review and use the CNMS FGDB QC Tool to confirm format
consistency and that all required attributes have been populated as outlined above. The RSC will
then query and extract the corresponding geographic extent of CNMS FGDB from the Regional CNMS
FGDB and replace it with the updated version provided by the Mapping Partner. The CNMS data
extracted from the Regional CNMS Database will be archived in the same centralized location
mentioned in Section 2.1.1 and will not replace the prior archived version from the Discovery,
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Production, or Preliminary Issuance phase updates. This process should be completed within 30
days following receipt of the updated CNMS FGDB from the Mapping Partner.

2.1.8. BLE AND LSAE PHASE UPDATE

BLE and LSAE studies will be tracked and updated by the Mapping Partner in the CNMS FGDB similar
to typical flood study touchpoints from Discovery through LFD as described in Sections 2.1.1 through
2.1.7 above. Only BLE or LSAE studies that are used to update the regulatory FIRM and counted in
the Risk MAP Project Planning and Purchasing Portal (P4) as initiated miles will be treated as
initiated miles in the CNMS and receive the BEING STUDIED classification. BLE or LSAE studies not
being used to update the regulatory FIRM can be leveraged for assessment work only and may have
tracking fields in the CNMS populated but will not receive a BEING STUDIED classification and will
not count toward NVUE Initiated. The Mapping Partner will consult with the RSC or FEMA Region to
determine whether the BLE or LSAE study is being used to update the regulatory FIRM and counted
in P4 as initiated miles. Section 3.2.2 describes specific data entry requirements and business rules
for BLE/LSAE tracking in the CNMS, which depends on whether the BLE or LSAE is counting toward
NVUE Initiated.

For all BLE- or LSAE-funded studies, the Mapping Partner performing the study will request an export
from the RSC of the Regional CNMS FGDB for the study area. The Mapping Partner will gather the
data necessary to update the CNMS FGDB accordingto Section 3.2.2. For previously unmapped
areas where no CNMS S_Studies_Ln records exist for the BLE/LSAE study area, new Stream
Centerline features will be added to the S_Studies_Ln and all required attributes will be populated.
New additions to the inventory must be topologically correct and maintain the existing database
structure. Suggested sources of new centerline additions are CNMS S_Unmapped_Ln, National
Hydrography Dataset (NHD), or draft output from BLE/LSAE projects, although the Mapping Partner
should consult with the RSC on source and scale choice and follow the general guidelines for
updating S_Studies_Ln described in Sections 2.2.5 and 3.2. Appendix F indicates which updated
values are required or optional for CNMS FGDB feature class attribution. The Mapping Partner will
submit BLE and LSAE mapping updates back to the RSC for updating the Regional CNMS FGDB
within 30 days of scope finalization. Because project scope is prone to change after initiation, itis
the responsibility of the Mapping Partner to inform the RSC regarding any subsequent changes in
project scope and to maintain accuracy of the CNMS FGDB. In this way, the inventory may be
updated several times between initial project scope and completion.

The Mapping Partner will follow the quality guidelines in Section 2.4 and use the CNMS FGDB QC
Tool to verify feature attributes. Following receipt of data reflecting BLE or LSAE project scope from
the Mapping Partner, the Region or RSC will perform a review to confirm format consistency and that all
required attributes have been populated. The Region will then use this submission to replace CNMS
data for the project area of interest in the Regional CNMS FGDB.
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2.1.9. TIERINVENTORY

The CNMS includes a Tier classification field that describes the maturity of the flood hazard data
product. In addition to the 1.22 million miles within the CNMS Inventory (including coastal miles), all
4 million miles of stream as referenced by the United States Geological Survey (USGS) that drain
greater than one square mile should fall into one of these six tiers:

Tier O: Known to be flood-prone (i.e., draining greater than one square mile) but not yet identified
as SFHA on a regulatory FIRM.

Tier 1: SFHA is not available in digital format.
Tier 2: SFHA is available as a digital product, but not known to be model-backed.

Tier 3: Is available as a digijtal product, is model-backed, and may not be consistent with high-
quality elevation data (uses elevation data that are inferior to USGS Quality Level (QL) 2
equivalence or better).

Tier 4: Is available as a digital product, is model-backed, and is consistent with high-quality
elevation data (USGS Quality Level (QL 2) equivalence or better). This tier should serve as
meeting all current Risk MAP technical requirements.

Tier 5: SFHA is available as a digital product and includes enhanced analyses such as future land
use or future climate-informed analyses.

Tier classification of Study Records in the CNMS will be reviewed and updated by the RSC on a
quarterly basis. The Mapping Partner will update the Tier classification in the CNMS at the LFD
Issuance Phase Update.

2.1.10. FLOOD RISK PRODUCT TRACKING

The CNMS includes a mechanism for tracking the availability of water surface elevation (WSEL) grids
and depth grids for both the riverine and coastal inventory of flood studies. The WSEL_AVAIL and
DPTH_AVAIL fields within the S_Studies_Ln and S_Coastal_Ln feature classes allow the tracking of
depth grid and WSEL products. Both fields are domain entry enforced and distinguish products that
are compliant with FEMA quality standards (FEMA SID 415 and SID 628) and whether development
of the products is underway (funded) or complete. The Mapping Partner will typically update these
tracking fields during Scoping Phase Updates, once the scope is confirmed, and again at Preliminary
Issuance or whenever the products are complete. Regions may also choose to populate these
tracking fields to record availability of historic depth grid and WSEL products.

2.1.11. MT-1 AND MT-2 INTEGRATION WORKFLOW

MT-1 and MT-2 teams can log mapping and flood data issues as CNMS Requests Records using the
process described in Section 3.4. In addition, Letters of Map Revision (LOMRS) issuance must be
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integrated with CNMS efforts as outlined in Appendix | to reflect effective data and support
assessment activities.

2.1.12. VALIDATION ASSESSMENTS

The Validation Assessment Procedures in Appendix A and validation checklists in Appendices B, C,
and D guide the assessment of FEMA’s study inventory. The central purpose of the validation
checklists is to outline a consistent process that should be used to determine and document the
Validation Status of flood studies and whether they should be categorized as VALID, UNVERIFIED, or
UNKNOWN in the CNMS Study Records. The decision to defer CNMS evaluation of flood studies with
Validation Status UNKNOWN shall be coordinated with FEMA Regions. Regions will need to re-assess
flood studies in the deferred category at least every five years with the understanding that such
assessment may be required sooner. Flood studies with the Validation Status of UNVERIFIED are to
be prioritized and funded for study updates. Therefore, as the Regional CNMS data are rolled up for
quarterly reporting, Regions will need to review the list of newly unverified studies and initiate
planning as to how these studies will be prioritized and funded for updates.

The CNMS data model also provides for storing information for unmapped streams that have been
considered for a new Study. Such Stream Centerlines are stored as Riverine CNMS Study Records
and assigned a Validation Status of ASSESSED to indicate that the stream has been assessed for a
new Study. The outcome of such consideration may be that resources are allocated in the current or
a future fiscal year, or that the request for a new Study has been deferred. Section 3.2 outlines the
attribution policy for Riverine CNMS Study Records.

2.1.13. NVUE METRICS CALCULATION AND REPORTING

National CNMS data are consolidated on a quarterly basis using the latest Regional CNMS FGDBs to
produce the NVUE Summaries reported at local, state, regional, and national levels. The process and
methodology for NVUE metric calculations and reporting are described in Appendix H.

2.1.14. CNMS REQUESTS

In order to capture flood data and SFHA mapping needs on an ongoing basis from FIRM production
teams, MT-1 and MT-2 teams, and local stakeholders, a CNMS Requests dataset within the CNMS
FGDB has been included. CNMS Requests Records are typically of the “Cartographic” or “Flood data”

type.

Users including, but not limited to, Regions, Discoveryteams, FIRM production teams, and local
stakeholders will use CNMS Requests as an intermediate state before each CNMS Request Record
is reviewed in the making of map update investment decisions. If the issue identified is recognized
as warranting action, a resolution will be put in place that will address the issue. This could lead to a
CNMS Study Record update identifying a critical or secondary need, or to a decision to issue a new or
updated Study for the area of interest. Section 3.4 outlines the attribution policy for CNMS Request
Records.
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2.2. Datalnput

2.2.1. CNMS DATA MODEL

The CNMS Esri file geodatabase template contains all spatial entities defined in the CNMS Entity
Relationship Diagram (ERD) with the proper geometry, relationship classes, fields, and domains. The
CNMS FGDB contains two feature datasets:

= CNMS Inventory Feature Dataset (S_Studies_Ln, S_Coastal_Ln,S_Unmapped_Ln)
=  CNMS Requests Feature Dataset (S_Requests_Pt, S_Requests_Ar).

Figure 3 identifies all other tables and relationship classes within the CNMS Database. Although
CNMS information is stored in an Esri file geodatabase (FGDB) format, information can be extracted
for use in other GIS platforms. The CNMS Data Model Diagram in Appendix E is a schematic diagram
of the entities in the database and their relationships.

The CNMS Data Dictionary in Appendix F is a comprehensive dictionary with the type, format,
domains, and field definitions of every entity in the database.

SN | CHNMS_FGDE_Template_Mov2021.gdb
= ﬁ CMMS5_Inventory
% 1 _SpecificMeeds_5 Coastal_Ln
8 |_Specificheeds_5_Studies_Ln
= 5 Coastal_Ln
[~ 5_Studies_Ln
= 5_Unmapped_Ln
= ﬁ CMNMS_Requests
% 1 POC_5 Requests_Ar
8 1_POC_S_Requests_Pt
% 1 SpecificMeeds_5_Requests_Ar
% 1 _SpecificMeeds_5 Requests_Pt
= 5_Requests_Ar
= 5_Requests_Pt
Coastal_County_QC_Status
County_QC_Status
Exception
% 1 POC_Coastal_County_QC_Status
£ 1 POC_County_QC_Status
Point_of_Contact
Specific_Meeds_Info
UserRequest_Removal

Figure 3: CNMS FGDB Components as Seen in Esri ArcCatalog
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2.2.2. FLOOD INSURANCE STUDY (FIS) REPORT

Study information to be tracked in the CNMS Inventory would primarily be obtained from Effective or
Preliminary FIS Reports. The Effective and Preliminary FIS text may be procured from the FEMA Flood
Map Service Center (MSC). The FIS report documents study engineering and mapping methodology
and a list of studied streams associated with the geography represented in the FIS report.

2.2.3. LOMRS

LOMR determination documents may be found on the MSC through searching by Product ID, typically
the LOMC Case Number. Users can also search by the 11-character Panel Number and then click the
LOMC button to find or identify LOMRs on the map panel. To obtain detailed information about the
modeling and topography used in the LOMR study, users can search the Mapping Information
Platform (MIP) File Explorer (K Drive) and/or Flood Risk Study Engineering Library. If the information
cannot be found at these two locations, the MT-2 team may be contacted for help. The process to be
followed to incorporate LOMRs is outlined in Appendix I.

2.2.4. FEMAENGINEERING LIBRARY

Some flood insurance studies are digital conversions of historic SFHA maps or redelineation of
historic engineering studies to represent those flood hazard areas superimposed upon the best
available imagery and topographic data. In such instances, a need to access historic effective FIS
reports and FIRM panels may arise. The FEMA Engineering Library is the primary source for
accessing such historic data and models.

2.2.5. FIRMDATAAND LINEWORK SOURCES

Sources of polylines to enter into the S_Studies_Ln feature class are varied and are the responsibility
of the user to determine, but some potential sources of Stream Centerlines in a recommended order
of priority are:

S_Profil_Basln from FIRM Database

= S _Witr_Ln fromthe FIRM Database

= National Hydrography Dataset High Resolution

= National Hydrography Dataset Medium Resolution

= Heads-up digitization of a representative centerline for the flooding source, using orthoimagery

Effective and preliminary FIRM databases may be downloaded from the FEMA MSC. The National
Hydrology Dataset may be downloaded from the USGS National Geospatial Program site.

The above guidance is provided for S_Studies_Ln features representing SFHAs that are mapped for
riverine flooding sources. Additional details on populating S_Studies_Ln attributes, including mileage
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calculation guidelines for handling various riverine flood source types, are provided in Section 3.2
and Appendix H.

For Coastal CNMS, a customized “Coast-Detailed” shapefile that was originally developed as part of
the 2010 FEMA Coastal Demographics Study by Crowell et al., is the foundation line source
representing the S_Coastal_Ln feature class. No new or additional linework should be loaded into
S_Coastal_Ln, as the entire coastal shoreline is already represented in this feature class. The only
geometry modifications of S_Coastal_Ln allowed are splitting or grouping of the existing coastal line
segments to represent coastal study extents. Additional details on populating S_Coastal_Ln
attributes, including mileage calculations, are provided in Section 3.9.

2.3. DataOutput
This section lists the most common uses and outputs that may be derived from the CNMS FGDBs.
=  For Discovery
o Listof current effective studies with Validation Status
o List of causes of failure at an element level per study
o Mileage distribution by Study Types of current effective data
o Engineering methodology by study Reach
o ldentification of specific study differences along political jurisdiction boundaries
o ldentification of streams with associated repetitive loss properties
o Visualization of new or removed hydraulic structures
o Unmapped flooding sources with relation to building structure counts based on proximity
o Other Critical and Secondary validation element issues
=  For FEMA and Cooperating Technical Partner (CTP) Planning and Reporting
o Multi-Year Planning and Business Plans
o Post-Purchase Management
o NVUE Attained Metric

o Life Cycle Cost Model
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2.4. Quality

The Mapping Partner is responsible for the implementation of the CNMS Quality Management Plan
(QMP) documented in Appendix J.

To meet the quality standards set forth by FEMA, the Mapping Partner will use this CNMS Database
User’s Guide to update and maintain the CNMS FGDBs for their area of interest. The FEMA RSCs will
make use of the CNMS FGDB QC tool outlined in Appendix J to verify the attribute quality and
database integrity of the data submitted for the phases identified in Section 2.1. The Mapping
Partner will procure the CNMS FGDB QC tool from the FEMA RSC to conduct a final quality review of
the CNMS FGDB prior to submission.

The CNMS QMP includes independent quality audits conducted by external entities from time-to-
time.

2.5. CNMS Record Entry Determination - Quick Reference Guide

Tables 2-1 and 2-2 below outline the required steps for riverine and coastal CNMS data development
at each Risk MAP and CNMS life cycle touchpoint. For complete guidance on performing CNMS
mapping updates, see Section 3, Data Entry Process.
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Table 2-1: Riverine CNMS Record Entry Determination

CNMS
Touchpoints

Pre-Discovery
Meeting (3.2.3)

Post-Discovery
Meeting (3.2.4)

"The Inventory" of
Studied Streams

S_Studies_Ln

Review current status of studies within
riverine project footprint. Current CNMS
Inventory status for the Discovery area of
interest is presented on Discovery Map
during Discovery Meeting(s).

Update as necessary based on additional
requests from Discovery Meeting(s).

BLE / LSAE studies notintended to update
a regulatory FIRM are typically captured in
S_Studies_Ln atthistouchpoint, including

the population of BLE trackingfields (see
Section 3.2.2).

Streamlines for
Unmapped Areas

S_Unmapped_Ln

Review unmapped stream
Reaches within riverine project
footprintforawareness
purposes. If necessary,
unmapped streams are

displayed in the Discovery Map.

Update as necessary based on
additional requests.
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Mapping Requests
Information

S_Requests_Ar/S_Requests_Pt

Review existing Request Records within
the riverine projectfootprint to consider
forinclusionin the study Statement of
Work. Request Records can be included
in the Discovery Map (materials)
presented at Discovery meeting(s) for
refinementand the collection of new
Request Records.

Standard Request Record generation is
applied.Should a productionteam
discover mappingissuesthrough the
Discovery process or during production
thatare not covered bythe studyscope,
Request Records can be created to
documentthe need.

Ancillary Information

Specific_Needs_Info

Review information
contained withinto
increase working
knowledge of riverine
project footprint being
considered forthe study
update process.

Update
Specific_Needs_Info
information where
applicable.
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Scoping Phase
(3.2.5)

Preliminary
Issuance
(3.2.7)

Letter of Final
Determination
(LFD)

(3.2.8)

"The Inventory" of
Studied Streams

Update datain S_Studies_Lnto reflect
extent of floodplain studyand populate
“Being Studied” (BS) fields to reflect study
process has been initiated, including
estimated Preliminary Issuance and LFD
Issuance dates. BLE/LSAE studies intended
to update a regulatory FIRM are capturedin
S_Studies_Lnatthistouchpoint, including
the population of “Being Studied” (BS) and
BLE trackingfields (see Section 3.2.2).

Throughout the life of any project, changes
toscope/scheduleshould be submitted as
a FIRM Production Phase Update (see
Section 3.2.6).

Set study BS_PRELIM_DATE with actual
Preliminarylssuance date and revise the
estimated BS_LFD_DATE date. Populate
FBS compliance fields.

Set New or Updated studiesto "Valid" at
this milestone. Once LFDis issued, migrate
informationinthe “Being Studied” (BS)
fields to the complementary effective study
fieldsto indicate that the studyis
completed,andthen clearthe “Being
Studied” (BS) fields. Record actual LFD
Issuance date inthe STATUS_DATE field.
Stream Centerlinesfrom the LFD FIRM
database should be the source of
S_Studies_Lnlinework bythis milestone.

Streamlines for
Unmapped Areas

Mapping Requests
Information
Migrate floodingsource No action required.

centerline data from
S_Unmapped_Lnto
S_Studies_Ln forfloodplains
beingstudied thatare not yet
represented in the Inventory.
Delete the study-related flooding
source centerlines from
S_Unmapped_Lnthatwere
migratedto S_Studies_Ln.

No action required. No action required.

S_Requests_Arand S_Requests_Pt
should be edited to indicate resolutionof
Request Records that have been
addressed duringthe study process.

No action required.
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Update
Specific_Needs_Info
information where
applicable.

Update
Specific_Needs_Info
information where
applicable.

Update
Specific_Needs_Info
information where
applicable.

November 2021 16




Guidelines and Standards for Flood Risk Analysis and Mapping, Coordinated Needs Management Strategy (CNMS) Technical Reference

"The Inventory" of Streamlines for Mapping Requests

Studied Streams Unmapped Areas Information Ancillary Information
Post-Production Use Appendices Athrough C (Validation No action required. Resume/maintain fundamental ongoing = Update
Updates, MT-1, Assessment Procedures)and Appendix| Request capture process. Specific_Needs_Info
MT-2, and 5- (LOMA and LOMR Integration) to address information where
Year S_Studies_Ln updates during Post- applicable.
Revalidation Production activities.
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Table 2-2: Coastal CNMS Record Entry Determination

"The Inventory" of Mapping Requests
Studied Coastline Information
CNMS Touchpoints S_Coastal_Ln S_Requests_Ar/S_Requests_Pt
Pre-Discovery Review current status of studies within coastal Review existing Request Records within
(3.9.1) project footprint. Current CNMS Inventory statusfor | the coastal project footprintto consider
= the Discoveryarea of interest is presented on forinclusionin a study Statement of Work.
Discovery Map during Discovery Meeting(s). Request Records can be included inthe

Discovery Map (materials) presented at
Discovery meeting(s) for refinementand
the collection of new Request Records.

Post-Discovery Update as necessary based on additional requests | Standard Request Record generation is

(3.9.2) from Discovery Meeting(s). applied.Ifa productionteam discovers
mappingissues through the Discovery
process or during production that are not
covered bythe study scope, create
Request Records to document the need.

Scoping Phase Update data in S_Coastal_Ln to reflect extent of No action required.
(3.9.3) floodplain studyand populate “Being Studied” (BS)

fields to reflect study process has beeninitiated,

including estimated Preliminarylssuanceand LFD

Issuance dates.

Throughout the life of the project, changes to
scope/schedule shouldbe submitted asa FIRM
Production Phase Update (seeSection 3.9.4).

Preliminary Set study BS_PRELIM_DATE with actual Preliminary | No action required.
Issuance Issuance date and revise the estimated
(3.9.5) BS_LFD_DATE date. Populate FBS compliance

fields.
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Ancillary Information
Specific_Needs_Info
Review informationcontained within to increase

working knowledge of coastal project footprint
being considered forthe study update process.

Update Specific_Needs_Info information where
applicable.

Update Specific_Needs_Info information where
applicable.

Update Specific_Needs_Info information where
applicable.
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"The Inventory" of Mapping Requests
Studied Coastline Information Ancillary Information
Letter of Final Set New or Updated studies to “Valid” at this EditS_Requests_Arand S_Requests_Ptto = Update Specific_Needs_Info information where
Determination milestone.Once LFDis issued, migrate information | indicate resolution of Request Records applicable.
(LFD) in the “Being Studied” (BS) fields to the that have been addressed duringthe
(3.9.6) complementary effective studyfields to indicate study process.

thatthe study is completedand then clearthe
“Being Studied” (BS) fields. Record actual LFD
Issuance date inthe STATUS_DATE field.

Post-Production Use Appendices Aand D (Validation Assessment Resume/maintain fundamental,ongoing | Update Specific_Needs_Info information where
Updates, MT-1, MT- Procedures)to address S_Coastal_Ln updates Request capture process. applicable.

2, and 5-Year during Post-Production activities.

Revalidation
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3. DataEntry Process

This section outlines the workflows and touchpoints that warrant CNMS data inputs. Structurally,
these data inputs are separated into two types of feature classes: the CNMS Inventory feature
dataset with feature classes S_Studies_Ln, S_Coastal_Ln, and S_Unmapped_Ln, and the CNMS
Requests feature dataset with feature classes S_Requests_Ar and S_Requests_Pt. In addition to
these feature datasets, several tables within the CNMS FGDB require specific updates. Detailed
descriptions of each CNMS feature class and table, including field descriptions, are provided in
Appendix F. Attribute population policies for each feature class and table are outlined in Sections 3.1
through 3.9.

3.1. Primary Key Considerations

The primary key in a relational database table allows each record to be uniquely identified. When
generating primary key values for records within relational database tables it is important that a well-
documented methodology be followed for the sake of consistency, and to ensure that any
information intended to be imbedded within the primary key is appropriately represented.

CNMS is expected to have many data entry points so special care must be taken to prevent primary
key duplication. If there are multiple sources for record generation for a county, coordination
between or among the multiple sources will be required prior to consolidation of the two databases.
However, if coordination takes place prior to record generation, the parties involved can agree to
assigned number ranges and thereby avoid encroachment on the primary keys created by others.

Primary key generation for most tables within the CNMS is based upon a standard scheme
consisting of the concatenation of the appropriate 5-digit County Federal Information Processing
System (FIPS) code, a 2-digit table identification code, and a 5-digit counter in which leading zeros
are always populated and serve as place holders. For example, to generate a REACH_ID in
S_Studies_Ln, 201190100001 would be an appropriate assignment where 20119 is the county
FIPS code, 01 is the table identification code for S_Studies_Ln, and 00001 is the counter value for
the firstrecord in S_Studies_Ln for Meade County, Kansas. For tables following the standard scheme
and variations thereof, the length of the key is expected to be 12. Tables such as Point_of_Contact
(POC) allow for variations of the scheme. For example, a state-level POC record might substitute the
2-digit state FIPS followed by three zeros for the 5-digit county FIPS. Two tables within the CNMS
data model that do not follow the standard primary key scheme are the County_QC_Status and
Coastal_County_QC_Status tables, for which CO_FIPS is the primary key by virtue of its inherent
unigqueness.

3.2. S_Studies_Ln Feature Class (Polyline)

The S_Studies_Ln feature class resides in the CNMS Inventory feature dataset. Each feature within
S_Studies_Ln is meant to fully encompass the physical extent, upstream and downstream, of a
Reach that is regulated by an SFHA under the National Flood Insurance Program (NFIP). Records
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representing unmapped Reaches and bodies of water may optionally be presentin this feature class,
provided that they have been classified as ASSESSED for new study prioritization.

The database contains polylines for most Reaches representing SFHAs, but not all. Issues which may
have prohibited the accurate representation of all SFHAs from FEMA’s mapped inventory could
include cases where the Stream Centerlines used to populate the inventory meander in and out of
the SFHASs; or where a study is currently underway and digital data do not exist. The first case can
occur when several Stream Centerline sources were leveraged to represent SFHA polygons studied in
flood insurance studies. In this instance, one could optionally replace the existing Stream Centerlines
in the CNMS Inventory with better quality polyline data. In the second case, the digital data should
overlay stream networks to extract the Reaches that are regulated by SFHA extents when they
become available.

This should not be the case in areas where FIRM data were used to populate CNMS Study Records.
Such inconsistencies are only anticipated when centerline representation of SFHAs exist in
unmodernized areas and areas where certain early CNMS pilots were conducted. Every user should
contribute to the inventory by identifying shortcomings in the CNMS Inventory (particularly in
unmodernized areas), providing updates as available, and maintaining the inventory accordingly.

Polyline geometry in the CNMS Studies feature dataset is the result of a compilation from various
sources, and augmentations and improvements to linework geometry are intended to be an ongoing
process. The goal is to have every flood hazard study that is part of FEMA’s mapped inventory
represented accurately within the CNMS - the better the line feature quality, the more accurately the
CNMS Inventory will be able to inform NVUE reporting. Inventory polylines should be continuous
through an SFHA of the same Study Type (e.g., Zone AE) for individual flooding sources, but split at
county or watershed breaks, or within the same SFHA where one Study stops and another starts
including LOMR extents. Polylines within S_Studies_Ln may also be split at community boundaries. In
cases where a watershed or a political boundary may cause a studyto be divided into several
Reaches (each an individual feature), all Reaches may be related to one another and linked to
external data by using the STUDY_ID field.

New polylines should be included in the CNMS Inventory when an SFHA does not currently have a
line representing the entire extent of its flood hazard. Sources of Stream Centerlines entering the
inventory are varied and will be the responsibility of the user to determine. Sources for Stream
Centerlines for riverine flooding sources in order of preference include S_Profil_Basln or S_Wtr_Ln
from FIRM Database studies; NHD High or Medium; and heads-up digitization of a representative line
for the SFHA.

Unlike riverine flooding sources, lakes and ponds that are part of FEMA’s mapped SFHA inventory
are often disconnected from Stream Centerlines and are two-dimensional, making linear
representations of these areas a challenge. Ignoring lakes and ponds altogether would
underestimate the representative miles used for NVUE percentage calculations, while including the
entire shoreline of these areas would overestimate the representative miles used. If the Stream
Centerline sources identified above for riverine flooding sources have linework passing through the
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lakes or ponds, those may be used to represent these flooding sources (this includes centerline
digitization). If none of the datasets has linework that is usable as described above, the appropriate
manner in which to address these flooding sources is to store the actual polyline representing the
lake or pond shore in the CNMS Inventory and set the LINE_TYPE field to a value other than
“Riverine”, such as “Lake or Pond”. These shoreline miles will be halved when assessing the mileage
for the SFHA study for NVUE calculations.

The S_Studies_Ln feature class is also used to indicate Floodplain Boundary Standard (FBS)
compliance for current studies. Studies that meet the FEMA Standard ID (SID) 112, 113, 114, and
115 will have a value of “True (Yes)” in the FBS_CMPLNT field. This value is updated upon
Preliminary Issuance with information typically received from the Regional Support Centers.

Section 3.2.1 describes how the backwater of modeled streams is to be represented and attributed.
Sections 3.2.2 through 3.2.8 outline the updates needed for S_Studies_Ln at various Risk MAP
phases.

3.2.1. BACKWATERATTRIBUTION

Backwater can be defined as flooding on a tributary channel resulting from the higher water surface
elevation of the receiving water body. To ensure stream connectivity, CNMS will inventory linework
that is influenced by backwater to avoid gaps in linework geometry. Existing linework may be
modified or new Reaches may be added to capture backwater. Below are guidelines to follow when
attributing backwater within the S_Studies_Ln feature class.

Zone A Tributary Scenarios

1. Ifthe backwater effects of the receiving water body (Zone A or detailed) control the floodplain
mapping for the entire tributary stream study, update the tributary Reach per Table 3-1.

2. Ifthe backwater effects of the receiving water body (Zone A or detailed) influence only a minor
portion of the floodplain mapping for the tributary stream study (e.g., less than 1 mile in length),
the tributary Reach should reflect the Zone A tributary stream study extents, typically from the
confluence or mouth of the tributary to the upstream limit of the study.

3. Ifthe backwater effects of the receiving water body influence a significant portion of the
floodplain mapping for the tributary stream study (e.g., more than 1 mile in length), the user may
splitthe tributary at the limit of the backwater and attribute the downstream Reach of the
tributary per Table 3-1. If the receiving water body is Zone A, it is not necessary to split the
tributary Reach at the limit of the backwater. If the receiving water body is detailed, the limit of
the backwater is typically the zone break between Zone A and Zone AE. Coordination with the
Regional Office is recommended when usingthis option for project planning purposes. If there is
a planned study for the Zone A tributary, Scenario 2 above may be the preferred option to
capture the full extent of the stream to be studied.
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Detailed Tributary Scenarios

1. Ifthe backwater effects of the receiving water body (Zone A or detailed) control the floodplain
mapping for the entire tributary stream study, update the tributary Reach per Table 3-1. An
exception to this would be if the tributary has a floodway. In this instance, the tributary Reach
should not be attributed as backwater but should reflect the Zone AE tributary stream study
extents.

2. Ifthe backwater effects of the receiving water body (Zone A or detailed) control the floodplain
mapping for less than the entire tributary stream study, the tributary Reach should reflect the
Zone AE tributary stream study extents, typically from the confluence or mouth of the tributary to
the upstream limit of the study. If the downstream extent of the tributary stream study is
represented by the downstream limit of the tributary’s floodway or the zone break between Zone
A and Zone AE, then the user may split the tributary at that location and attribute the
downstream tributary Reach per Table 3-1.

Table 3-1is a guide to the required fields that must be populated within S_Studies_Ln when
attributing backwater. Note that if both the tributary and receiving water body are detailed studies,
users will need to compare the WSELs at the confluence to determine the parent flooding source. If
the tributary is Being Studied, STATUS_TYPE, STATUS DATE, FBS fields, and all ‘Being Studied” (BS)
fields should be maintained. See Appendix F for complete S_Studies_Ln field definitions and data
entry descriptions.

Table 3-1: S_Studies_Ln Attribute Updates for Backwater

Field Description
REACH_ID Calculate unique identifier.
STUDY_ID Calculate sameidentifier for related backwater Reaches and

the parentflooding source.

CASE_NO Populate to match parent flooding source.

CO_FIPS Populate the 5-digit County FIPS number.

CID Populate the 6-digit Community [dentification Number.

TRIBALLAND Follow Table F-1 guidance.

WTR_NM Populate name of flooding source (name of tributaryto parent
flooding source).

WTR_NM_1 Optional if there's a second known name of flooding source.

FLD_ZONE Populate to match parent flooding source.

FLOODWAY Follow Table F-1 guidance.

VALIDATION_STATUS
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Field

STATUS_TYPE

MILES
SOURCE

STATUS_DATE

REASON

HUC8_KEY
STUDY_TYPE
TIER
WSEL_AVAIL
DPTH_AVAIL
BLE
BLE_CASE_NO
BLE_DATE
LINE_TYPE

FBS_CMPLNT

FBS_CHKDT

FBS_CTYP

DUPLICATE

HYDRO_DATE_EFFCT

HYDRO_MDL

HYDRO_MDL_CMT

HYDRA_MDL

HYDRA_MDL_CMT

HYDRA_DATE_EFFCT

MODEL_2D

CNMS Technical Reference, CNMS Database User’s Guide, Technical Reference No. 8

Description

Populate to match parent flooding source (unless tributary is
Being Studied).

Calculate miles to North America Albers Equal Area Conic.
Follow Table F-1 guidance.

Populate to match parent flooding source (unless tributary is
Being Studied).

Populate with “Backwater effects from [parent floodingsource

WTR_NM]".

Populate the 8-digit Hydrologic Unit Code.
Populate to match parent flooding source.
Populate to match parent flooding source.
Optional if data exists.

Optional if data exists.

Optional if data exists.

Optional if data exists.

Optional if data exists.

Follow Table F-1 guidance.

Populate to match parent flooding source (unless tributary is
Being Studied).

Populate to match parent flooding source (unless tributary is
Being Studied).

Populate to match parentflooding source (unless tributary is
Being Studied).

Follow Table F-1 guidance.
Setto NULL.
Setto NULL.
Setto NULL.
Setto NULL.
Setto NULL.
Setto NULL.

Setto “Unknown”.
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Field Description
TOPO_DATE Setto NULL.
TOPO_SRC Setto NULL.

C1_GAGE through S9_REGEQ
& associated CMT, SRC, and
URL Setto NULL.

CE_TOTAL and SE_TOTAL Setto NULL.

Al1_TOPO through
A5_COMPARE & associated
CMT, SRC, and URL Setto NULL.

VAL_DATE Setto NULL.

COMMENT Optional.

BS_CASE_NO
BS_ZONE
BS_STDYTYP
BS_HYDRO_M
BS_HYDRO_CMT
BS_HYDRA_M
BS_HYDRA_CMT
BS_MODEL_2D
BS_FY_FUND

BS_PRELM_DATE Populate to match the parent flooding source (unless tributary is
BS_LFD_DATE Being Studied).

EC1_UDEFthrough ES4_URL  Setto NULL.

3.2.2. BLE AND LSAE STUDY UPDATE

When BLE or LSAE is being performed as part of a Risk MAP project, the CNMS Inventory can be
evaluated at the Region’s request, using the Zone A validation procedures (Appendix C) for effective
studies. BLE data can be used to complete the A5 comparison check for effective Zone A studies
within the BLE project footprint as long as the assessment checks A1 through A4 are completed as
part of this assessment process. For each element A1 through A5, the associated Comment, Source,
and URL fields will be populated as part of standard validation assessment documentation
procedures. Even though all checks Al through A5 will be completed, the result of the A5 check may
be used to classify the effective Zone A as either VALID or UNVERIFIED at the discretion of the
Region.

Before reclassifying the Validation Status of the effective Zone As within the BLE or LSAE project
footprint, the Mapping Partner will consult with the RSC to determine whether any effective Zone A
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studies classified as VALID in the project area should be subject to the A5 assessment results. For
example, any recently incorporated LOMRs or other valid Zone A studies with a recent STATUS_DATE
should be reviewed prior to updating to UNVERIFIED.

Note that any effective detailed studies (e.g., Zones AE, AO, AH, AR) within the BLE or LSAE project
footprint will not be subject to assessment checks Al through A5 and will not have their Validation
Status changed. Validation assessment of any effective detailed studies, which have a unique set of
checks described in Appendix B, will not be part of the BLE submittal unless explicitly directed by the
Region.

Mapping partners need to pay special attention to attribute updates if there are any ongoing studies
(e.g., Physical Map Revision (PMR)) within the BLE project footprint. For records with this situation
(STATUS_TYPE field in the CNMS is already set to BEING STUDIED), the BLE tracking fields should be
populated and STATUS_DATE updated. However, the existing “Being Studied” (BS) fields should not
be overwritten as those pertain to the ongoing regulatory mapping project.

All BLE or LSAE studies will have the tracking fields in S_Studies_Ln populated as indicated in Table
3-2. These fields should be populated for all Reaches within the project footprint, including detailed
and unmapped Reaches, as this information can facilitate the query of BLE extent in the CNMS.

Table 3-2: S_Studies_Ln BLE/LSAE Tracking Field Updates

Field Description

BLE Distinguishes the category of BLE or LSAE study.

BLE_CASE_NO The MIP Case Number associated with the BLE study. This value can be the
same asthe BS_ CASE_NOif the projectis BEINGSTUDIED in supportofa
FIRM update.

BLE_DATE Set the date of the hydraulic analysis of BLE or LSAE if applicable. If unknown,

use “01/01/2050".

See Table F-1 (Appendix F) for complete geodatabase field definitions.

Additional business rules for data inputs apply, depending on whetherthe BLE or LSAE data are used
to update the regulatory FIRM and are counted as initiated miles in the P4 tracking database. Only
BLE or LSAE studies that are used to update the regulatory FIRM are counted in P4 as initiated miles
and will be treated as initiated miles in the CNMS by receiving the BEING STUDIED classification.
Fully automated LSAE studies that are not being used to update the regulatory FIRM can be
leveraged for assessment work only and may have the tracking fields in the CNMS populated, but wil
not receive a BEING STUDIED classification and will not count toward NVUE initiated. Studies that
receive the BEING STUDIED classification will count towards NVUE Attained at Preliminary Issuance.
In summary:
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BLE or LSAE for regulatory FIRM update

=  Three tracking fields in the CNMS populated as indicated in Table 3-2.

= Treated as NVUE initiated in the CNMS
o Status Type is setto BEING STUDIED.
o Updates to all fields in Table 3-3: S_Studies_Ln Scoping Phase Updates
o Counts as NVUE Attained at Preliminary Issuance.

o No change to Validation Status unless A1 through A4 checks and/or an A5 check is
performed or the Study reaches LFD. Until the Study reaches LFD, miles remain as BEING
STUDIED (even after validation assessment occurs).

o Where LSAE or BLE does not overlap with existing CNMS Inventory (non-SFHA areas), those
stream lines get loaded into S_Studies_Ln inventory as ASSESSED - BEING STUDIED, as is
done for any non-SFHA initiated mile. Unmapped miles added should be attributed as
indicated in Table 3-9: S_Unmapped_Ln to S_Studies_Ln Updates.

o When a Region decides not to move forward with regulatory products for those
unmapped miles, they become ASSESSED — DEFERRED in S_Studies_Ln.

BLE or LSAE purchase NOT for regulatory FIRM update and NOT in P4 as initiated miles
=  Three tracking fields in the CNMS populated as indicated in Table 3-2
= NOT treated as NVUE initiated in the CNMS

o No change to Status Type.

o No change to Validation Status unless A1 through A4 checks are performed and/or A5 check
is performed.

o Where LSAE or BLE does not overlap with existing CNMS Inventory (non-SFHA areas), those
stream lines get loaded into S_Studies_Ln inventory as ASSESSED-DEFERRED. (These do not
count towards NVUE denominator.)

3.2.3. S_STUDIES_LN PRE-DISCOVERY MEETING PHASE UPDATE

For the Discovery Phase of a project, S_Studies_Ln records will be reviewed and validation
assessment of any studies classified in the CNMS as UNKNOWN - TO BE ASSESSED should be
performed (consult RSC). When BLE or LSAE is being performed as part of Discovery efforts, consult
the Region and discuss how the CNMS Inventory will be assessed and updated accordingly, using the
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Zone A validation procedures (Appendix C) and updating the S_Studies_Ln records according to
Section 3.2.2.

3.2.4. S_STUDIES_LN POST-DISCOVERY MEETING PHASE UPDATE

The collection of new community inputin the form of CNMS Requests will be added to
S_Requests_Ar and/or S_Requests_Pt features without duplication as defined in Section 3.4.1. In
addition, comments received during Discovery may provide information about existing studies that
could potentially update the validation elements of a Reach (e.g., known repetitive loss outside the
SFHA, stream channelization, hydraulic changes).

3.2.5. S_STUDIES_LN SCOPING PHASE UPDATE

When the project scope has been funded and specific study Reaches have been identified, the fields
within S_Studies_Ln, shown in Table 3-3, will need to be updated as indicated. It is assumed that
any fields not listed here should be updated by the user if more accurate data are available. If the
exact Preliminary Issuance and LFD Issuance dates are unknown, users will use “01/01/2049" for
the Preliminary Issuance date and “01/01/2050” for the LFD Issuance date. When a Scoping
update includes new scoped Reaches (never shown on an effective FIRM), S_Unmapped_Ln within
the CNMS can be used for the initial linework geometry. Details for using S_Unmapped_Ln for
S_Studies_Ln are provided in Section 3.5.

Reaches scoped for redelineation or digital conversion are to be updated as BEING STUDIED with all
scoping fields populated except for BS_HYDRO_M and BS_HYDRA_M.

Table 3-3: S_Studies_Ln Scoping Phase Updates

Field Scoping Phase Updates

REACH_ID Update Reach_ID of affected features anytime a Reach is split oradded to the
Inventory.

STUDY_ID If applicable, update Study_IDto reflect intended cardinality.

STATUS_TYPE Update to “BEING STUDIED” forall scoped Reaches, including BLE or LSAE funded in
P4 as NVUE initiated miles.

MILES Recalculate forany Reaches where geometry has been modified.

STATUS_DATE Set the STATUS_DATE to the current date, which should be the date the otherfields
were reassigned as well.

WSEL_AVAIL Selectthe appropriate category of WSEL if applicable.

DPTH_AVAIL Selectthe appropriate category of depth grids if applicable.

BLE Selectthe appropriate category of BLE or LSAE if applicable.

BLE_CASE_NO Set the unique project identifier number (MIP Case Number) forthe ongoing study if

BLE or LSAE is purchased.
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Field

BLE_DATE

BS_CASE_NO

BS_ZONE
BS_STDYTYP
BS_HYDRO_M
BS_HYDRO_CMT
BS_HYDRA_M
BS_HYDRA_CMT
BS_MODEL_2D
BS_FY_FUND
BS_PRELIM_DATE

BS_LFD_DATE

Scoping Phase Updates
Set the date of the hydraulic analysis of BLE or LSAE if applicable.

Set the unique project identifier number (MIP Case Number) forthe ongoing study. If
a MIP Case Number has notyet been assigned, field can be populated with the entry
“PTS FUNDED” or “CTP FUNDED".

Selectthe appropriate flood zone type forthe ongoing study.

Selectthe appropriate Study Type forthe ongoing study.

Selectthe appropriate hydrologic model type being used for the ongoing study.
Additional comments.

Select the appropriate hydraulic model type being used for the ongoing study.
Additional comments.

Select “True (Yes)”, “False (No)”, or “Unknown” based on model type.
Selectthe appropriate value forthe fiscal yearfunded forthe ongoing study.

Update with accurate Preliminary Issuance date estimate (if unknown, use
“01/01/2049").

Update with accurate LFD Issuance date estimate (if unknown, use “01,/01/2050").

3.2.6. S_STUDIES_LN FIRM PRODUCTION PHASE UPDATE

Throughout the production phase, it is important that the PRELM_DATE and LFD_DATE fields be kept
current. If the exact dates for these fields are unknown, users will use “01/01/2049” for the
Preliminary Issuance date and “01/01/2050” for the LFD Issuance date. Should a study scope of
work be altered in any way, S_Studies_Ln should be updated to represent the updated scope, using
the guidelines in Section 3.2.5. In addition, de-scoped studies must resume appropriate
VALIDATION_STATUS and STATUS_TYPE values as shown in Table 3-4.

Table 3-4: S_Studies_Ln FIRM Production Phase Updates

Validation Status - Status Type
(Active Study Values)

Validation Status - Status Type
(De-Scoped Values)

ASSESSED - BEING STUDIED
UNKNOWN - BEING STUDIED
VALID - BEING STUDIED
UNVERIFIED - BEING STUDIED
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3.2.7. S_STUDIES_LN PRELIMINARY ISSUANCE PHASE UPDATE

At Preliminary Issuance, the fields shown in Table 3-5 must be updated and all fields previously
attributed during Discovery and Scoping Phase Updates should be checked for accuracy and
updated as appropriate. In addition, where linework in the Preliminary FIRM Database is preferable
to or of higher quality than linework currently in S_Studies_Ln (using guidelines established in
Section 2.2.5), the linework in the feature class should be updated, paying strict attention to
attribute inheritance within the new line features.

Table 3-5: S_Studies_Ln Preliminary Issuance Phase Updates

Field Preliminary Issuance Phase Updates
FBS_CMPLNT Update to indicate FBS compliance of Preliminary studies.
FBS_CHKDT Date when the FBS audit was performed onthe stream. If the reportis not dated,

use the date the report was delivered to FEMA/MIP or, as a last resort, the date
whenthe FBS_CMPLNT field was populated.

FBS_CTYPE Update to reflect FBS compliance checktype.
BS_PRELIM_DATE Update with actual Preliminary Issuance date.

BS_LFD_DATE Update with accurate LFD Issuance date estimate.

After Preliminary Issuance, if the scope of work completed is found to differin any way from that
representedin the polylines, S_Studies_Ln must be updated to represent the correct scope. In
addition, de-scoped studies must resume appropriate VALIDATION_STATUS and
STATUS_TYPE values as defined in Section 3.2.6.

3.2.8. S_STUDIES_LN LFDISSUANCE PHASE UPDATE

At LFD Issuance, values from the fields populated for scoping and preliminary data will be migrated
into the corresponding primary (i.e., effective) study fields. Stream Centerline geometry should be
verified and revised as necessary to match the new study FIRM data sources as published in the LFD
FIRM database. Primary consideration should be given to using Profil_BasIn and when not available,
S_Wir_Ln. Stream Centerline effective study attributes should be verified and revised as necessary
to reflect the new study as published in the LFD Flood Insurance Study. The Tier classification,
Floodway, and Topo fields will be updated at LFD Issuance.

After LFD Issuance, if the scope of work completed is found to differ in any way from that
represented in the linework, S_Studies_Ln must be updated to represent the correct scope. In
addition, de-scoped studies must resume appropriate VALIDATION_STATUS and STATUS_TYPE values
as defined in Section 3.2.6.

Reaches updated by redelineation and digital conversion by the LFD study should retain existing
effective study information as captured by the effective study fields noted in Table 3-6 below. In
addition, the STATUS_DATE for these Reaches should be restored to the original date of validation. If
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populated, VAL_DATE should be the source of this original date. Otherwise, historical versions of the
regional database will need to be consulted. It is important to note that if Reaches restored to their
original date of validation are expired as per that date (at least five years old), the Reaches should be
updated to UNKNOWN - TO BE ASSESSED. In this way, these Reaches will be classified in CNMS as

in need of validation assessment. In addition, for Reaches updated by redelineation, the date of
redelineation should be noted in the TOPO_SRC field.

Effective study attributes for all LOMRs not superseded by new or updated hydraulic or hydrologic
analysis per the LFD study must be maintained in S_Studies_Ln. CASE_NO should remain populated
with the LOMR MIP Case Number and should not be overwritten.

S_Requests_Ar and S_Requests_Pt feature classes should also be updated at this time to document
where any Requests have been addressed by the updated Study as defined in Section 3.4.2.

Table 3-6: S_Studies_Ln LFD Phase Updates

Field LFD Phase Updates

REACH_ID Update as needed. Follow Table F-1 guidance.

STUDY_ID Update as needed. Follow Table F-1 guidance.

CASE_NO If the Reach represents a New or Updated Study, this field should inherit the value
stored inthe BS_CASE_NOfield. Forredelineations and digital conversions, this field
should retain its current value.

CO_FIPS Update as needed. Follow Table F-1 guidance.

CID Update as needed. Follow Table F-1 guidance.

TRIBALLAND Update as needed. Follow Table F-1 guidance.

WTR_NM Populate with stream name per new effective study.

WTR_NM_1 Populate with alternate stream name, if applicable.

FLD_ZONE This field should inheritthe value stored in BS_ZONE.

FLOODWAY Populate with “True (Yes)” or “False (No)” for Detailed Studies with a regulatory

VALIDATION_STATUS

floodway.

ForReaches representing New or Updated Studies, this field shall be setto “VALID”.
Forredelineationsand digital conversions, this field will retain its current value.

STATUS_TYPE ForReaches representing New or Updated Studies, this field shall be setto “NVUE
COMPLIANT”. Forredelineations and digital conversions, this field shall be de-scoped
accordingto Table 3-4.

MILES Recalculate forany Reaches where geometry has been modified.

SOURCE Select appropriate source of new effective study linework.
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Field

STATUS_DATE

LFD Phase Updates

If Reach was Being Studied, setthe STATUS_DATE to the actual LFD Issuance date.
Forredelineationsand digjtal conversions, the date should be restored to the last
validation date - see VAL_DATE field (if populated).

REASON This field should be cleared of all information not pertainingto new effective study.
HUC8_KEY Update as needed. Follow Table F-1 guidance.

STUDY_TYPE This field should inherit the value stored in BS_SDTYTYP.

TIER Update to reflect Tier category of new effective study.

WSEL_AVAIL Selectthe appropriate category of WSEL if applicable.

DPTH_AVAIL Selectthe appropriate category of depth grids if applicable.

BLE If populated, leave asis. Do not overwrite orsetto null.

BLE_CASE_NO If populated, leave asis. Do not overwrite orsetto null.

BLE_DATE If populated, leave asis. Do not overwrite orsetto null.

LINE_TYPE Update as needed. Follow Table F-1 guidance.

FBS_CMPLNT Verifyfield is populated with accurate FBS information forthe new effective study.
FBS_CHKDT Verifyfield is populated with accurate FBS information forthe new effective study.
FBS_CTYP Verifyfield is populated with accurate FBS information forthe new effective study.

HYDRO_DATE_EFFCT

HYDRO_MDL

This field should be updated to represent the date the hydrology was completed for
the Reach. Forredelineations and digital conversions, this field will retain its current
value.

This field should inherit the value stored in BS_HYDRO_M. For redelineations and
digital conversions, thisfield will retain its current value.

HYDRO_MDL_CMT  This field should inherit the value stored in BS_HYDRO_CMT

HYDRA_DATE_EFFCT This field should be updated to represent the date the hydraulics was completed for
the Reach. Forredelineations and digital conversions, this field will retain its current
value.

HYDRA_MDL This field should inherit the value stored in BS_HYDRA_M. For redelineations and

digital conversions, this field will retain its current value.

HYDRA_MDL_CMT This field should inherit the value stored in BS_HYDRA_CMT

MODEL_2D This field should inherit the value stored in BS_MODEL_2D.
TOPO_DATE Date the topography dataset was collected or completed.
TOPO_SRC The source of the LiDAR or topography dataset. If the study is a redelineation,add a

note indicating the date the redelineation was performed.
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Field

C1 through C7

S1 through S9

CE_TOTAL

SE_TOTAL

A1 through A5

VAL_DATE

BS_CASE_NO

BS_ZONE

BS_STDYTYP

BS_HYDRO_M

BS_HYDRO_CMT

BS_HYDRA_M

BS_HYDRA_CMT

BS_MODEL_2D

BS_FY_FUND

BS_PRELIM_DATE

BS_LFD_DATE

EC1_UDEF and
EC2_UDEF
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LFD Phase Updates

If the Reach represents a New or Updated Study, this field should be cleared, as well
as associated CMT, SRC, and URL fields. Forredelineations and digital conversions,
these fields will retain their current values.

If the Reach represents a New or Updated Study, this field should be cleared, as well
as associated CMT, SRC, and URL fields. For redelineations and digjtal conversions,
these fields will retain their current values.

If the Reach represents a New or Updated Study, this field should be cleared. For
redelineations and digital conversions, this field will retain its current value.

If the Reach represents a New or Updated Study, this field should be cleared. For
redelineations and digital conversions, this field will retain its current value.

If the Reach represents a New or Updated Study, these fields should be cleared, as
well as associated CMT, SRC, and URL fields. For redelineations and digital
conversions, these fields will retaintheir current values.

If the Reach represents a New or Updated Study, this field should be cleared. For
redelineations and digital conversions, this field will retain its current value.

Afterthis value has been migrated to the corresponding effective studyfield, this
field should be cleared.

Afterthis value has been migrated to the corresponding effective studyfield, this
field should be cleared.

Afterthis value has been migrated to the corresponding effective studyfield, this
field should be cleared.

Afterthis value has been migrated to the corresponding effective studyfield, this
field should be cleared.

Afterthis value has been migrated to the corresponding effective studyfield, this
field should be cleared.

Afterthis value has been migrated to the corresponding effective studyfield, this
field should be cleared.

Afterthis value has been migrated to the corresponding effective studyfield, this
field should be cleared.

Afterthis value has been migrated to the corresponding effective studyfield, this
field should be cleared.

This field should be cleared.
This field should be cleared.
This field should be cleared.
If the Reach represents a New or Updated Study, this field should be cleared, as well

as associated CMT, SRC, and URL fields. Forredelineations and digital conversions,
these fields will retain their current values.
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Field LFD Phase Updates

ES1_UDEF through If the Reach represents a New or Updated Study, this field should be cleared, as well
ES4_UDEF as associated CMT, SRC, and URL fields. Forredelineations and digital conversions,
these fields will retain their current values.

E_ELEMDATE If the Reach represents a New or Updated Study, this field should be cleared. For
redelineations and digjtal conversions, this field will retain its current value.

3.3. S_Studies_Ar Feature Class (Discontinued)

The S_Studies_Ar feature class existed in earlier versions of the CNMS data model within the CNMS
Studies feature dataset. As of version 5.0 of the CNMS data model, the attributes of this polygon
feature class had been moved to the S_Studies_Ln feature class and all resulting field redundancies
removed, thus eliminating the requirement for maintaining S_Studies_Ar within the CNMS Database.
All validation assessment and evaluation is now performed directly on the Reaches within
S_Studies_Ln. FEMA Regions have the option of maintaining the original S_Studies_Ar feature class
within their local CNMS FGDB; however, the national version of CNMS will no longer maintain
S_Studies_Ar and itis not a required component of submittals for National Roll-up.

3.4. S_Requests Feature Classes (Point/Polygon)

The S_Requests_Ar and S_Requests_Pt feature classes reside in the CNMS Requests feature
dataset within the CNMS FGDB and are designed to store details concerning update requests from
stakeholders. Both feature classes possess the same table structure for data capture and storage;
the only schematic difference between them is the name of the primary key fields. For
S_Requests_Ar, the primary key field is SRA_ID, and for the S_Requests_Pt, the primary key field is
SRP_ID.

In order to populate the database with either of these record types, a user needs to determine if the
community request is better stored as a point or polygon feature. This will vary depending on the
specific request type and the characteristics of the area being identified. Effort should be made to
ensure the database populated to the fullest extent practicable, using the comment field to include
any additional information that may prove valuable in the future when this request is further
analyzed.

3.4.1. S_REQUESTS_AR/PT POST-DISCOVERY MEETING PHASE UPDATES

Following a Discovery study meeting, S_Requests_Ar and/or S_Requests_Pt should be updated to
incorporate community comments as CNMS Request Records. Table 3-7 lists the fields that need to
be updated at this milestone. Refer to the tables in Appendix F for complete feature class field
descriptions.
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Table 3-7: S_Requests_Ar and S_Requests_Pt Post-Discovery Meeting Phase Updates

Field

Discovery Phase Updates

SRA_ID/SRP_ID

REACH_ID
CASE_NO
WTR_NM
POC_ID

RQST_SRC
RQST_CAT
RQST_LVL
MTHOD_TYPE
DATE_RQST
CARTO_RQST

FDATA_RQST

COMMENT

PRIORITY

Create SRA_ID/SRP_ID.

Update with REACH_ID of affected stream.

Update with MIP Case Number of the Discovery study if applicable.
Update with stream nameif applicable.

Set the POC_IDto reflect the point of contact for the study/request if
applicable.

Set the source of the request.

Update with category of request (either “CARTOGRAPHIC” or “FLOOD DATA”).
Update with level of analysis requested.

Update with the method of analysis requested.

Set to date of request.

Update with the type of cartographic change requested if RQST_CATis
Cartographic.

Update with the type of flood data change requested if RQST_CAT is Flood
Data.

Optional.

Update with priority level of request.

3.4.2. S_REQUESTS_AR/PT LFD ISSUANCE PHASE UPDATES

At LFD Issuance, S_Requests_Ar and/or S_Requests_Pt should be revised within the study area and
updated according to Table 3-8 for Requests that have been resolved by the Study. Refer to the
tables in Appendix F for complete feature class field descriptions.

Table 3-8: S_Requests_Ar/Pt LFD Issuance Phase Updates

Field

DATE_RESOL

RESOL_STATUS

COMMENT

LFD Issuance Phase Updates
Set to date of request resolution.
Update with resolution type.

Optional.
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3.5. S_Unmapped_Ln (Polyline)

The S_Unmapped_Ln feature class within the CNMS Inventory feature dataset contains linework
representing flooding sources that have not been included in the FEMA Inventory of studied streams
or have not been ASSESSED for new study prioritization. This linework is provided to assist CNMS
users in performing scoping calculations and to serve as an additional source from which to pull
linework for population of new studies within S_Studies_Ln. Duringthe Scoping Phase update, users
are expected to leverage S_Unmapped_Lnto represent any new funded study that is not
represented in S_Studies_Ln. S_Unmapped_Ln and S_Studies_Ln should have no overlap of
linework. When removing features from S_Unmapped_Ln for inclusion into S_Studies_Ln, see Table
3-9, which lists the required attributes of S_Studies_Ln to be populated.

Table 3-9: S_Unmapped_Ln to S_Studies_Ln Updates

Field Description

REACH_ID Update Reach_ID, coordinate withRSC.

CO_FIPS Attribute will carry overfrom S_Unmapped_Ln.

CID Attribute will carryoverfrom S_Unmapped_Ln.

TRIBALLAND Attribute will carryoverfrom S_Unmapped_Ln.

WTR_NM Use GNIS_NAME fromS_Unmapped_Ln oruse local name preference.
FLD_ZONE Set to “X”.

FLOODWAY Set to “False (No)".

VALIDATION_STATUS  Set to “ASSESSED”.

STATUS_TYPE Set to “BEING STUDIED”.

MILES Attribute will carry overfrom S_Unmapped_Ln.

SOURCE Set to “NATIONAL HYDROGRAPHY DATASET MEDIUM RESOLUTION”.
STATUS_DATE Set to current date.

REASON Add note explainingreason foraddition (e.g., “Unmapped mile for BS#18-06-1872S”).
HUC8_KEY Attribute will carryoverfrom S_Unmapped_Ln.

STUDY_TYPE Set to “UNMAPPED”.

TIER Set to “TIER O”.

WSEL_AVAIL Selectthe appropriate category of WSEL if applicable.

DPTH_AVAIL Selectthe appropriate category of depth grids if applicable.

BLE Selectthe appropriate category of BLE or LSAE if applicable.
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Field

BLE_CASE_NO

BLE_DATE

LINE_TYPE
FBS_CMPLNT
FBS_CHKDT
FBS_CTYP
DUPLICATE
MODEL_2D
COMMENT
BS_CASE_NO

BS_ZONE
BS_STDYTYP
BS_HYDRO_M
BS_HYDRO_CMT
BS_HYDRA_M
BS_HYDRA_CMT
BS_MODEL_2D
BS_FY_FUND
BS_PRELIM_DATE

BS_LFD_DATE

Description

Set the unique project identifier number (MIP Case Number) forthe ongoing study if
BLE or LSAE is purchased.

Set the date of the hydraulic analysis of BLE or LSAE if applicable. If unknown, use
“01/01/2050".

Set to “RIVERINE”.

Set to “False”.

Set to current date.

Set to “INDIVIDUAL REACHATTRIBUTION".

Set to “CATEGORY 3”.

Set to “False”.

Attribute will carryoverfrom S_Unmapped_Ln.
Set the unique project identifier number (MIP Case Number) forthe ongoing study. Ifa
MIP Case Number has not yet been assigned, field can be populatedwith the entry
“PTS FUNDED” or “CTP FUNDED".

Select the appropriate flood zone type forthe ongoing study.

Set to “NEW or UPDATED APPROXIMATE” or “NEW or UPDATED DETAILED”.
Selectthe appropriate hydrologic model type being used for the ongoing study.
Hydrology model comment, if applicable.

Selectthe appropriate hydraulic model type being used forthe ongoing study.
Hydrologic model comment, if applicable.

Select “True (Yes)” or “False (No)” based on model type.

Selectthe appropriate value forthe fiscal yearfunded forthe ongoing study.

Update with accurate Preliminary Issuance date estimate; if unknown, use
“01/01/2049".

Update with accurate LFD Issuance date estimate; if unknown, use “01,/01,/2050".

When adding new records into S_Unmapped_Ln or removing features from S_Studies_Ln for
inclusion into S_Unmapped_Ln, see Table 3-10, which lists the required attributes of
S_Unmapped_Lnto be populated. Refer to the tables in Appendix F for complete feature class field
descriptions. Note that the COMID and BWIDTH_FT fields must be populated for all newly added
features. New S_Unmapped_Ln features can be correlated to NHDPIus data to populate the
corresponding COMID and BWIDTH_FT values. If a new feature does not match any stream in the
NHDPIus data, then COMID can be left blank and the BWIDTH_FT field should be populated with an
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estimated width. The S_Unmapped_Ln structure count fields (STRINA1BW through STRIN20BW and
STRIN1OOFT through STRIN2K_FT) will be updated on an annual basis for all 10 FEMA Regions by
the Production and Technical Services (PTS). The structure recount analysis uses the following logic:

= Does the feature already have BWIDTH_FT populated (non-null or >= 0)?

o IfYes - Use available BWIDTH_FT to determine the search radius for that feature.

o If No and feature’s COMID is official - Look up official NHD drainage area using COMID, and
use the drainage area to estimate BWIDTH_FT (for the sake of search radius only, not
actually populating BWIDTH_FT here).

o If No and feature’s COMID is invalid - Skip the feature (feature can remain in
S_Unmapped_Ln, but structure recount will not be performed for that feature).

The structure recount process will not override any fields except the structure count fields (the field

names starting with “STRIN”). Whenever a feature is skipped during recount, it is simply omitted

from the structure recount analysis. If the BWIDTH_FT field is populated with a more accurate value
(hand-measured perhaps), that custom BWIDTH_FT will be preserved and used for future structure
recounts and will not be overridden by any automated methods.

Table 3-10: S_Unmapped_Ln Required Attribute Population

Field

UML_ID
COMID
MILES
CO_FIPS
CID
HUC8_KEY
GNIS_NAME
FEDLAND

TRIBALLAND

DA_G_1SQMI

BWIDTH_FT

COMMENT
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Description

Calculate unique identifier.

Populate if the COMID can be foundin NHDPlusV21 dataset.

Calculate miles geometry using North America Albers Equal Area Conic projection.
Populate the 5-digit County FIPS number.

Populate the 6-digit Community Identification number.

Populate the 8-digit Hydrologic Unit Code.

GNIS name found in NHD.

Split segment if within federal land and populate as “True (Yes)”. All features not within
federalland should be populated as “False (No)".

Split segment if within tribal land and populate as “True (Yes)”. All features not within
tribal land should be populated as “False (No)”.

Determine if drainage area at downstream end of Reachis 1 or more square miles.

Populate with estimated width. If left blank, this field will be auto-populated by PTS
during annual structure countanalysis if COMID is populated with a valid entry.

Optional.
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3.6. Specific_Needs_Info (Table)

The Specific_Needs_Info table includes general information that will be associated, via the CNMS_ID
attribute, with every record that is entered into the CNMS Database, if applicable. The nature of the
information stored in the Specific_Needs_Info table is intended to capture CNMS record background
information.

3.7. County_QC_Status and Coastal_County_QC_Status (Tables)

The County_QC_Status and Coastal_County_QC_Status tables provide a mechanism to track self-
certification when using the CNMS FGDB QC Tool described in Appendix J. These tables may be
leveraged for county-level QC tracking purposes in the CNMS FGDB.

3.8. Point_of_Contact (Table)

Point of Contact (POC) information is to be populated when updatingthe CNMS FGDB for associated
CNMS Study and Request Records or duringthe use of the CNMS FGDB QC Tool (Appendix J). The
POC information can change at an organizational level over time. A user should not feel obligated to
retroactively update all records submitted by the organization if the primary POCs for CNMS updates
change. FEMA ensures that any data provided to the agency that are personal in nature, such as
POC name, will not be distributed and will be considered private. If a POC is identified, it is suggested
that the individual be knowledgeable about the record and be someone whom FEMA can contact for
follow-up questions or requests for additional information.

3.9. S_Coastal_Ln Feature Class (Polyline)

The S_Coastal_Ln feature class resides in the CNMS Inventory feature dataset. Each feature within
S_Coastal_Ln is meant to fully encompass the physical extent of a coastal Reach that is regulated by
an SFHA under the NFIP. The sole line source used in the S_Coastal_Ln feature class is a derivative
of the “Coast-Detailed” shapefile developed as part of a 2010 FEMA Coastal Demographics study by
Crowel et al. Originally developed in GIS by converting coastal census block group polygons into
polylines, these data have been determined to provide a manageable foundation for a national
coastline within the coastal framework of CNMS in addition to best complementing the existing
riverine portion of the CNMS Inventory. The “Coast-Detailed” dataset also provides representative
coastline coverage for all coastal study transects. The original “Coast-Detailed” shapefile required
some updates to include representative coastline segments of U.S. territories and islands (Puerto
Rico, U.S. Virgin Islands, Guam, American Samoa, and N. Mariana Islands). Additional minor updates
to the original “Coast-Detailed” line source were required to more completely reflect the inventory of
counties with coastal studies and coastal transect locations. These updates included a few counties
along the East Coast, Gulf Coast, and Pacific Northwest. The dataset provides the single
representation of the national coastline for purposes of the CNMS Inventory.

Each coastal Reach within the S_Coastal_Ln feature class contains a unique CREACH_ID value; this
is analogous to the uniqgue REACH_ID values within S_Studies_Ln for riverine features. While a
coastal study may involve various hazard analysis methods, identification of the fact that the
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analysis was performed as a single coastal study is served by the CSTUDY_ID attribute. A single
coastal study may be composed of multiple coastal Reaches, each having unique CREACH_ID values
and a single CSTUDY_ID value. This is similar to the relationship between REACH_ID and STUDY_ID
for riverine features.

With the release of the November 2016 version of the CNMS schema, the S_Coastal_Ln feature
class was populated to reflect ongoing studies funded during Risk MAP (or just prior, as is the case
for a handful of counties). These studies represent FEMA’s commitment to update studies for the
entire populated coastline during Risk MAP. Funding during Risk MAP resulted in all coastal linework
within a populated county being set to VALID, as a bulk decision, with attributes of the ongoing study
stored in the “Being Studied” (BS) fields.

Sections 3.9.1 through 3.9.6 outline the updates required for the S_Coastal_Ln feature at various
Risk MAP phases. Validation assessment procedures for coastal studies are provided in Appendix D.

3.9.1. S_COASTAL_LN PRE-DISCOVERY PHASE UPDATE

For the Discovery Phase of a project, S_Coastal_Ln records will be reviewed and validation
assessment of any studies classified in the CNMS as UNKNOWN - TO BE ASSESSED should be
performed (consult RSC).

3.9.2. S_COASTAL_LN POST-DISCOVERY PHASE UPDATE

The collection of new community input in the form of CNMS Requests will be added to
S_Requests_Ar and/or S_Requests_Pt features without duplication, as defined in Section 3.4.1. In
addition, comments received during Discovery may provide information about existing studies that
could potentially update the validation elements of a coastal Reach (e.g., significant storm events,
changes to coastal structures, repetitive loss patterns outside the SFHA).

3.9.3. S_COASTAL_LN SCOPING PHASE UPDATE

When project scope has been funded and specific coastal study Reaches have been identified, the
fields within S_Coastal_Ln will need to be updated as shown in Table 3-11. It is assumed that any
fields not listed here should be updated by the user if more accurate data are available. If the exact
Preliminary Issuance and LFD Issuance dates are unknown, users should use “01/01/2049” for the
Preliminary Issuance date and “01/01/2050" for the LFD Issuance date.

Reaches scoped for redelineation or digital conversion must be updated as BEING STUDIED with all
scoping fields populated except for BS_SRGMODL through BS_WVDL.
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Table 3-11: S_Coastal_Ln Scoping Phase Updates

Field

CREACH_ID
CSTUDY_ID
CSTAT_TYPE
MILES
STATUS_DATE

WSEL_AVAIL
DPTH_AVAIL

BS_CASE_NO

BS_STDYTYP
BS_SRGMODL
BS_STATMETH
BS_STATCMT
BS_SRG2DW
BS_SUPMETH
BS_SUPCMT
BS_RUPMODL
BS_ERSMETH
BS_ERSCMT
BS_OVLDMDL
BS_WVMDL
BS_WVCMT
BS_FY_FUND

BS_PRELIM_DATE

BS_LFD_DATE
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Scoping Phase Updates

Update CReach_IDanytime on affected features anytime a Reach is split.
If applicable, update CStudy_IDto reflectintended cardinality.

Update to “BEING STUDIED” forall scoped Reaches.

Recalculate forany Reaches where geometry has been modified.

Set the STATUS_DATE to the current date, which should be the date the otherfields were
reassigned aswell.

Selectthe appropriate category of WSEL if applicable.

Selectthe appropriate category of depth grids if applicable.

Set the unique projectidentifier number (MIP Case Number) forthe ongoing study. Ifa
MIP Case Number has notyet been assigned, populatethe field with the entry “PTS
FUNDED” or “CTP FUNDED".

Selectthe appropriate Study Type forthe ongoingstudy.

Selectthe appropriate surge model forthe ongoingstudy.

Selectthe appropriate surge statistical method forthe ongoing study.

Additional comments.

Select if surge modelis coupled with 2-D wave analysis forthe ongoing study.
Selectthe appropriate set-up method forthe ongoing studywhen a 2-D modelis not run.
Additional comments.

Selectthe appropriate runup model forthe ongoing study.

Selectthe appropriate erosion method forthe ongoing study.

Additional comments.

Selectthe appropriate overland wave model forthe ongoing study.

Selectthe appropriate wave model forthe ongoing study.

Additional comments.

Selectthe appropriate value forthe fiscal year funded forthe ongoing study.

Update with the accurate Preliminary Issuance date estimate (if unknown, use
“01/01/2049").

Update with the accurate LFD Issuance date estimate (if unknown, use “01/01/20507").
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3.9.4. S_COASTAL_LN FIRM PRODUCTION PHASE UPDATE

Throughout the production phase, it is important that the PRELM_DATE and LFD_DATE fields be kept
current. If the scope of work is altered in any way, S_Coastal_Ln must be updated to represent the
updated scope, using the guidelines in Section 3, Data Entry Process. In addition, de-scoped studies
must resume appropriate VALIDATION_STATUS and STATUS_TYPE values as shown in Table 3-12.

Table 3-12: S_Coastal_Ln FIRM Production Phase Updates

Validation Status - Status Type Validation Status - Status Type
(Active Study Values) (De-Scoped Values)
ASSESSED - BEING STUDIED ASSESSED - DEFERRED

UN KNOWN - BEING STUDIED UNKNOWN-TO BE ASSESSED
VALID - BEING STUDIED VALID - NVUE COMPLIANT
UNVERIFIED - BEING STUDIED UNVERIFIED-TO BE STUDIED

3.9.5. S_COASTAL_LN PRELIMINARY ISSUANCE PHASE UPDATE

At Preliminary Issuance, the fields shown in Table 3-13 must be updated and all fields attributed
through Discovery and Scoping Phase Updates should be checked for accuracy and updated as
appropriate.

In situations where new regulatory products were not created for portions of a county as a result of
the restudy, features in S_Coastal_Ln should be split to differentiate between coastlines where new
regulatory products were issued as a result of the restudy and where they were not. Any data in the
“Being Studied” (BS) fields will be cleared for any lines representing coastlines where new regulatory
products were not issued, and additional research will be conducted to populate the standard
attribute fields of these lines based on the effective study. The VALID bulk decision will remain even
for such stretches of coastlines.

Table 3-13: S_Coastal_Ln Preliminary Issuance Phase Updates

Field Preliminary Issuance Phase Updates
FBS_CMPLNT Update to indicate FBS compliance of Preliminary Issuance studies.
FBS_CHKDT Date when the FBS audit was performed onthe stream. If the reportis not dated,

use the date the report was delivered to FEMA/MIP or, as a last resort, the date
whenthe FBS_CMPLNT field was populated.

FBS_CTYPE Update to reflect FBS compliance checktype.
BS_PRELIM_DATE Update with actual Preliminary Issuance date.

BS_LFD_DATE Update with accurate LFD Issuance date estimate.
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After Preliminary Issuance, if the scope of work is found to differ in any way from that represented in
the polylines, S_Coastal_Ln attributes must be updated to represent the correct scope. In addition,
de-scoped studies must resume appropriate VALIDATION_STATUS and STATUS_TYPE values as
defined in Section 3.9.4.

3.9.6. S_COASTAL_LN LFD ISSUANCE PHASE UPDATE

At LFD Issuance, values from the “Being Studied” (BS) fields populated for scoping and preliminary
data will be migrated into the corresponding primary (i.e., effective) study fields. The effective study
attributes should be verified and revised as necessary to reflect the new Study as published in the
LFD FIS.

After LFD Issuance, if the scope of work is found to differ in any way from that represented in the
linework, S_Coastal_Ln must be updated to represent the correct scope. In addition, de-scoped
studies must resume appropriate VALIDATION_STATUS and STATUS_TYPE values as defined in
Section 3.9.4.

Reaches updated by redelineation and digital conversion by the LFD study will retain existing
effective study information as captured by the effective study fields noted in Table 3-14 below. In
addition, the STATUS_DATE for all VALID Reaches should be restored to the original date of
validation. If populated, VAL_DATE should be the source of this original date. Otherwise, historical
versions of the regional database will need to be consulted. In addition, the date of redelineation
should be noted in the TOPO_SRC field.

Table 3-14: S_Coastal_Ln LFD Phase Updates

Field LFD Phase Updates

CREACH_ID Update as needed. Follow Table F-7 guidance.

CSTUDY_ID Update as needed. Follow Table F-7 guidance.

CASE_NO If the Reach represents a New or Updated Study, this field should inherit the value stored

in BS_CASE_NOfield. Forredelineations and digjtal conversions, this field will retain its
currentvalue.

CO_FIPS Update as needed. Follow Table F-7 guidance.

CID Update as needed. Follow Table F-7 guidance.

TRIBALLAND Update as needed. Follow Table F-7 guidance.

STUDY_NAME Populate with the new effective study name.

CVALIDATION ForReaches representing New or Updated Studies, this field should be setto “VALID”. For
redelineations and digital conversions, this field will retain its current value.

CSTAT_TYPE For Reaches representing New or Updated Studies, this field should be set to “NVUE
COMPLIANT”. Forredelineations and digital conversions, this field will be de-scoped per
Table 3-12.
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Field

MILES
SOURCE
STATUS_DATE

REASON
HUC8_KEY
STUDY_TYPE
TIER
WSEL_AVAIL
DPTH_AVAIL
FBS_CMPLNT
FBS_CHKDT
FBS_CTYP
DATE_EFFCT

TOPO_DATE

TOPO_SRC

BATHY_DATE
BATHY_SRC
POP_COAST
SURGE_MDL

STAT_METH

STAT_CMT

SURGE2DW

SETUP_METH
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LFD Phase Updates
Recalculate forany Reaches where geometry has been modified.
Update as needed. Follow Table F-7 guidance.

If the Reach was Being Studied, setthe STATUS_DATE to the actual LFD date. For
redelineations and digital conversions, the date should be restored to the last validation
date - see VAL_DATE field (if populated).

This field should be cleared of all information not pertaining to the new effective Study.
Update as needed. Follow Table F-7 guidance.

This field should inherit the value stored in BS_SDTYTYP.

Update to reflect Tier category of the new effective study.

Selectthe appropriate category of WSEL if applicable.

Selectthe appropriate category of depth grids if applicable.

Verifyfield is populated with accurate FBS information forthe new effective study.
Verifyfield is populated with accurate FBS information forthe new effective study.
Verifyfield is populated with accurate FBS information forthe new effective study.

This field should be updated to represent the date the analysis was completed forthe
Reach. Forredelineations and digital conversions, this field will retain its current value.

Date the topography dataset was collected or completed.

The source of the LiDAR or topography dataset. If the studyis a redelineation, add a note
indicatingthe date the redelineation was performed.

Date the bathymetry dataset was collected or completed.
The source of the bathymetry dataset.
Update as needed. Follow Table F-7 guidance.

This field should inherit the value stored in BS_SRGMODL. Forredelineations and digital
conversions, this field will retain its current value.

This field should inherit the value stored in BS_STATMETH. For redelineations and digital
conversions, this field will retain its current value.

This field should inherit the value stored in BS_STATCMT. For redelineations and digital
conversions, this field will retain its current value.

This field should inheritthe value stored in BS_SRG2DW. Forredelineations and digjtal
conversions, this field will retain its current value.

This field should inherit the value stored in BS_SUPMETH. For redelineations and digital
conversions, this field will retain its current value.
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Field

SETUP_CMT

RUNUP_MDL

EROS_METH

EROS_CMT

OVWAVE_MDL

WAVE_MDL

WAVE_CMT

C_C1through C_C7

C_S1 through C_S6

C_CE_TOTAL

C_SE_TOTAL

VAL_DATE

BS_CASE_NO
BS_STDYTYP

BS_SRGMODL

BS_STATMETH

BS_STATCMT

BS_SRG2DW

BS_SUPMETH

LFD Phase Updates

This field should inherit the value stored in BS_SUPCMT. For redelineations and digjtal
conversions, this field will retain its current value.

This field should inheritthe value stored in BS_RUPMODL. Forredelineations and digital
conversions, this field will retain its current value.

This field should inherit the value stored in BS_ERSMETH. For redelineations and digital
conversions, this field will retain its current value.

This field should inherit the value stored in BS_ERSCMT. For redelineations and digjtal
conversions, this field will retain its current value.

This field should inherit the value stored in BS_OVLDMDL. For redelineations and digital
conversions, this field will retain its current value.

This field should inherit the value stored in BS_WVMDL. For redelineations and digijtal
conversions, this field will retain its current value.

This field should inherit the value stored in BS_WVCMT. For redelineations and digjtal
conversions, this field will retain its current value.

If the Reach represents a New or Updated Study, these field should be cleared. For
redelineations and digjtal conversions, these fields will retain their current value.

If the Reach represents a New or Updated Study, these field should be cleared. For
redelineations and digital conversions, these fields will retain their current value.

If the Reach represents a New or Updated Study, the values in this field should be cleared.
Forredelineationsand digital conversions, this field will retain its current value.

If the Reach represents a New or Updated Study, this field should be cleared. For
redelineations and digital conversions, this field will retain its current value.

If the Reach represents a New or Updated Study, this field should be cleared. For
redelineations and digital conversions, this field will retain its current value.

This field should be cleared.

Afterthis value has been migrated to the corresponding effective studyfield, this field
should be cleared.

Afterthis value has been migrated to the corresponding effective studyfield, this field
should be cleared.

Afterthis value has been migrated to the corresponding effective studyfield, this field
should be cleared.

Afterthis value has been migrated to the corresponding effective studyfield, this field
should be cleared.

Afterthis value has been migrated to the corresponding effective studyfield, this field
should be cleared.

Afterthis value has been migrated to the corresponding effective studyfield, this field
should be cleared.
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Field LFD Phase Updates

BS_SUPCMT Afterthis value has been migrated to the corresponding effective studyfield, this field
should be cleared.

BS_RUPMODL Afterthis value has been migrated to the corresponding effective studyfield, this field
should be cleared.

BS_ERSMETH Afterthis value has been migrated to the corresponding effective studyfield, this field
should be cleared.

BS_ERSCMT Afterthis value has been migrated to the corresponding effective studyfield, this field
should be cleared.

BS_OVLDMDL Afterthis value has been migrated to the corresponding effective studyfield, this field
should be cleared.

BS_WVMDL Afterthis value has been migrated to the corresponding effective studyfield, this field
should be cleared.

BS_WVCMT Afterthis value has been migrated to the corresponding effective studyfield, this field
should be cleared.

BS_FY_FUND Afterthis value has been migrated to the corresponding effective studyfield, this field
should be cleared.

BS_PRELIM_DATE This field should be cleared.

BS_LFD_DATE This field should be cleared.
EC1_UDEF and This field should be cleared as well as the associated CMT, SRC, and URL fields. For
EC2_UDEF redelineations and digital conversions, these fields will retain their current value.

ES1_UDEF through This field should be cleared, as well as associated CMT, SRC, and URL fields. For
ES4_UDEF redelineations and digital conversions, these fields will retain their current value.

E_ELEMDATE This field should be cleared. Forredelineations and digjtal conversions, this field will retain
its current value.
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Appendix A. Validation Assessment Procedures

A study’s VALID status must be reassessed every five years. Once the STATUS_DATE of a VALID study
becomes five years old, the VALID status expires and becomes UNKNOWN. Validation assessments
are completed for VALID - NVUE COMPLIANT studies approaching their expiration date and for
UNKNOWN - TO BE ASSESSED miles. Studies with a VALID - BEING STUDIED designation will not be
considered for assessment. The validation assessment process will either confirm the VALID status
or change itto UNVERIFIED and the STATUS_DATE should be updated to the date the assessment is
completed. This will start a new 5-year clock for VALID studies. VAL_DATE should also be updated to
the date the assessment is completed. Although at this point the STATUS_DATE and VAL_DATE are
the same, they note two different events. The STATUS_DATE documents when the
VALIDATION_STATUS and STATUS_TYPE were last updated and the VAL_DATE documents when a
validation assessment was last completed.

The validation assessment procedures and checklists outline the information that must be captured
to document a condition assessment as being a VALID or UNVERIFIED flood study. Any UNVERIFIED
flood study, or the existence of a Coordinated Needs Management Strategy (CNMS) Request Record,
will warrant a review for inclusion in the map production planning process. For existing floodplain
studies, this review will be triggered when the minimum number of critical or secondary change
characteristics has been determined to mark the study as having an UNVERIFIED Validation Status.

Just as the individual physical, climatological, and engineering (PCE) change characteristics to be
considered when evaluating a flood study differ between coastal and riverine flood studies, so does
the threshold for number of critical and secondary changes required for a study to be determined
VALID or UNVERIFIED. Table A-1 indicates the number of Critical and Secondary Elements for riverine
and coastal studies to trigger an UNVERIFIED status.

Table A-1: Critical and Secondary Change Element Thresholds

Study Type Elements

Riverine - Detailed Studies One Critical Elementand/orfour Secondary Elements
(and other non-coastal flood sources)

Riverine - Zone A Studies (Approximate)  One Critical Element. AllZone A assessments (A1-A5)are Critical
Elements. Exception,an A5 pass can override a critical fail(s) of
Al1-A4.

Coastal One Critical Elementand/orthree Secondary Elements

While the thresholds in Table A-1 provide a minimum standard, flexibility is allowed in cases where
severe secondary change conditions exist. In these situations, secondary change conditions can be
elevated and considered critical when risk to life-safety and/or building stock dictates. The decision
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to elevate a secondary change condition to critical is subjective and the responsibility for doing so
rests solely with those making decisions on map update investments. User-defined Critical and
Secondary Elements can be defined for capturing non-standard issue types. Such user-defined
elements should be leveraged with permission from the respective FEMA Regional Office and must
be documented in the associated CMT, SRC, and URL fields.

In summary:

= Afloodplain study is assigned a VALID Validation Status if zero critical and fewer than the
minimum number of secondary change conditions shown in Table A-1 have been flagged.

= Afloodplain study is assigned the UNVERIFIED Validation Status if it has at least one critical
change condition flagged, or if a number of secondary change conditions equal to or greater than
the minimum number shown in Table A-1 have been flagged.

=  When a CNMS Study Record is checked out for evaluation or when a CNMS evaluation is planned
or in queue, the Status Type is set to BEING ASSESSED.

= |fa detailed evaluation based on the Validation Checklist does not lead to a definitive
determination of the validity, the UNKNOWN Validation Status is applied to the study.

= [fthereis a need to re-visit the validation process as a result of statutory requirements or
availability of new data, the Validation Status for all affected studies will be toggled to
UNKNOWN. This review process is also triggered five years after the initial determination of the
Validation Status when the evaluation is considered outdated. Such studies are queued up for a
CNMS evaluation based on current conditions.

= |fa flooding source centerline in an unmapped area is considered for a new study, a Validation
Status of ASSESSED is assigned to indicate that the stream has been assessed for a new study.
The outcome of such consideration may be that resources are allocated in the current or future
fiscal year (FY), or that the request for new study has been deferred.

The flow chart diagram included in Appendix G is a graphical overview of the study flow process,
including decision trees that result in one of the four Validation Status classifications. Within the
CNMS data model, each of these four Validation Status classes is further categorized by different
Status Types. Status Types are tracked usingthe STATUS_TYPE field in the CNMS data model. Table
A-2 summarizes the different Status Types for each of the four possible Validation Status scenarios.
Each possible Validation Status and Status Type is further described below.

A.1. UNKNOWN Validation Status

CNMS Study Records are initially given the Validation Status of UNKNOWN and Status Type of TO BE
ASSESSED when the FEMA Regional Office has not yet evaluated the CNMS Study Record to provide
input on either deferring or performinga CNMS evaluation. A BEING ASSESSED Status Type is

assigned when the Region allocates funds to perform a CNMS evaluation. The UNKNOWN Validation
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Status may also have a DEFERRED Status Type where the validity remains unknown after an
evaluation or the Region has determined the study to be low priority and the CNMS evaluation is
deferred. The option to defer an assessment for five years must be held to a minimum and requires
discussion with FEMA Headquarters during each FY production planning process.

A.2. UNVERIFIED Validation Status

CNMS Study Records categorized as UNVERIFIED may have one of two Status Types depending upon
whether resources can be allocated for a restudy in the current or future FY. UNVERIFIED studies
currently being studied or that have been allocated funding for the current FY are given the Status
Type BEING STUDIED. UNVERIFIED studies that need to be addressed and are planned for a future
FY will have the Status Type of TO BE STUDIED.

A.3. VALID Validation Status

CNMS Study Records are categorized as VALID when a new or updated study is performed, or a
stream/coastline Reach-level validation was completed and the study validation checklist flags zero
Critical and less than the minimum number of Secondary Elements shown in Table A-1. These
records will have the Status Type NVUE COMPLIANT and be monitored for re-evaluation every five
years. When the five-year validation assessment is underway, these records can be assigned the
Status Type of BEING ASSESSED. Unless validation assessment is underway (BEING ASSESSED), all
flood sources classified as VALID will be reclassified as UNKNOWN with a status type of TO BE
ASSESSED after five years.

A.4. ASSESSED Validation Status

The ASSESSED Validation Status is for unmapped flood sources that have been added into the
CNMS Inventory. The Status Type assigned to these flood sources depends upon whether and when
funding will be allocated by FEMA to conduct a study. Unmapped flood sources that are currently
being studied or planned for the current FY will be assigned BEING STUDIED Status Type. Unmapped
flood sources with studies planned for a future FY will be assigned a Status Type of TO BE STUDIED.
Finally, unmapped flood sources that the Region determines should not be studied will be assigned
the Status Type DEFERRED.

Table A-2: Validation Status Type Descriptions

Validation Status Status Type Description

UN KNOWN TO BE ASSESSED Requires Regjonal inputto either defer or perform a CNMS
stream/coastline Reach-level validation.

BEINGASSESSED Studies currently being assessed per CNMS stream/coastline
Reach-level validationdescribed in this document.

DEFERRED Areasthat will not be evaluated per CNMS stream/coastline
Reach-level validation. Typically, low-risk areas. These Reaches will
be reconsidered infive years.
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Validation Status Status Type Description
Studiesthatare currently being studied or have been allocated
UNVERIFIED BEINGSTUDIED fundingforthe current FY captured duringthe Discovery process.
TO BE STUDIED Studiesthat need to be studied and are planned fora future FY.
VALID BEING STUDIED Studies are currently being studied or have been allocated funding

forthe current FY captured duringthe Discovery process.

New study performed or study passes stream/coastline Reach-
level validation.

Studies currently being assessed per CNMS stream/coastline
Reach-level validation.

NVUE COMPLIANT

BEING ASSESSED

ASSESSED BEING STUDIED Studiesthatare currentlyundemayor hgve been allocated funding
forthe current FY captured duringthe Discovery process.
Unmapped flood sources prioritized to be mapped witha Special
TO BE STUDIED Flood Hazard Area (SFHA).
Unmapped flood sources that are currently being studied or have
BEINGSTUDIED been allocated funding forthe current FY.
DEFERRED Unmapped flood sources investigated to be mapped with an SFHA,

butanalysis resulted in low-priority study.

Specific validation assessment checklists and instructions are provided for detailed studiesin
Appendix B, Zone A studies in Appendix C, and coastal studies in Appendix D.

Validation process documentation is necessaryto ensure that the flooding source being evaluated
has a record of the criteria evaluated and the data used in the evaluation of those criteria. As of the
November 2016 update to the CNMS Technical Reference, newly added Comment, Source, and URL
fields for every validation element in S_Studies_Ln and S_Coastal_Ln have been created to replace
the former external Validation Process Documentation Checksheet (Formerly Appendix B). These
fields allow documenting validation assessment decisions and methods directly into each study
record in the CNMS Database.

Validation process documentation within the Comment, Source, and URL fields for each element will
be referred to if FEMA ever has questions about the validity of methods used to evaluate criteria.
Information populated in these fields should describe how the criteria were evaluated along with a
list of the source and location of the data used in that evaluation. Source data should be
documented outlining originator, location (URL, local drives), digjtal availability, and whether it can be
shared or distributed. Data that has been processed such that it cannot be recreated in a
reasonable amount of time from source data, or was manipulated once obtained from source,
should be stored by its creator.

User record retention is important because the deliverable is subject to scrutiny. The first query
under any scrutiny will be on the Comment, Source, and URL entries used for the flooding source.
Entries in these fields should answer most, if not all, questions in regard to the decisions that went
into the evaluation of the flooding source and its criteria. In extreme circumstances, a second query
will be to provide either the unmodified source data evaluated, or the modified data in cases where
the source data was manipulated.
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Appendix B. Detailed Study Validation Assessment

The validation checks for detailed riverine studies are meant to capture changes that have occurred
since the effective study that may impact the validity of the effective study. The effects of these
Physiological, Climatological, and Engineering (PCE) changes on the 1-percent-annual-chance Special
Flood Hazard Area (SFHA), floodway, and base flood elevation (BFE) are the primary focus.

Seven critical and nine secondary checks are assessed for detailed riverine studies. The failure of
any one Critical Element or four or more Secondary Elements would cause the studyto become
classified as UNVERIFIED, signifying to the Region that a restudy is needed. Table B-1 outlines these
assessment checks and the following subsections provide details on each check.

These checks should be assessed for Reaches with the following:

= FLD_ZONE of AE, AH, AO, AR, 1 PCT-ANNUAL-CHANCE FLOOD HAZARD CONTAINED, or 0.2 PCT-
ANNUAL-CHANCE FLOOD HAZARD CONTAINED that did not assess coastal affects, OR

= FLD_ZONE of 1 PCT-ANNUAL-CHANCE FLOOD HAZARD CONTAINED that does not have an
Approximate STUDY_TYP and that did not assess coastal affects, OR

= Combined coastal-riverine study that has a floodway.

Note that streams can have multiple different effective studies throughout their length. These
assessments are to be completed by stream study.

Well-defined guidance for 2D watershed-wide studies has not been fully developed and will be
incorporated into a future revision of this document. At this time, engineeringjudgment should be
used to apply the current assessment checks to these studies, keeping in mind that switching a
study to an UNVERIFIED status should signal that either the effective study had significant defects or
that significant changes have occurred that would impact the BFE.

Table B-1: Detailed Riverine Critical and Secondary Checks

Criteria Critical or Secondary

C1.Is there a gage record since the effective hydrologic analysis greater than  Critical
or equal to the published 1-percent-annual-chance discharge?

C2. Does the effective peak gage discharge fall outside of the 68% confidence Critical
interval of the peak gage discharge using the current full gage record?

C3. Is the effective model methodology no longer appropriate? Critical

C4. Has there been an addition or removal of a major flood control structure Critical
since the effective analysis?
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Criteria Critical or Secondary

C5. Has the channel been reconfigured to be outside of the effective SFHA Critical
since the effective analysis?

C6. Have five or more hydraulic structures that would impact BFEs been Critical
added or removed since the effective analysis?

C7. Has there been significant channel fill or scour since the effective Critical
analysis?

S1. Was urbanization accounted for in the effective regression equations in Secondary
urbanized areas or has it become urban since the effective regression
analysis?

S2. Are there any repetitive loss properties outside of the effective SFHA? Secondary

S3. Has the urban area of the HUC-12 basin increased by 50% or more in an Secondary
urban area since the effective hydrologic analysis?

S4. Have one to four hydraulic structures that would impact BFEs been added Secondary
or removed since the effective analysis?

S5. Have there been any channel improvements since the effective analysis? Secondary

S6. Is significantly better topography available than that used in the effective  Secondary
mapping?

S7. Have significant changes to vegetation or land use occurred since the Secondary
effective analysis?

S8. Are high water mark (HWM) data available for an event greater than or Secondary
equalto the 1-percent-annual-chance event that occurred after the effective

analysis?

S9. Are newer regression equations available than those used in the effective = Secondary
analysis?

Total Seven Critical;
Nine Secondary

B.1. Critical CheckC1:Gage Record

This element is assessing if a major change in the climatologic data used for the effective study has
occurred since the effective analysis. This guidance focuses on gage data, but it would not apply to
studies that used rainfall-runoff modeling without calibrating to gage data. In these instances,
engineering judgment must be used to assess if a significant change in the climatologic data used
has occurred. Specific guidance on how to assess the significance of change in climatologic data
other than gage data is planned for inclusion in a future revision of this document.

If any of the following criteria is not met, this element will PASS automatically:
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= Thereis aU.S. Geological Survey (USGS) gage on the stream within 0.5 to 1.5 times the drainage
area of the Reach being assessed

= That gage has a minimum of 10 years of records prior to the effective hydrologic analysis

= That gage has at least one new record since the effective hydrologic analysis (or since the last
record known to have been used for the effective hydrologic analysis)

If the above criteria are met, then whether an event equal to or greater than the published 1-percent
annual-chance discharge has occurred since the effective hydrologic analysis (or since the last
record known to have been used for the effective hydrologic analysis) will have to be determined.
The Drainage Area Ratio Method may be needed if a published discharge is not available at the
location of the gage to estimate the discharge that should be compared to. The Drainage Area Ratio
Method is as follows:

Qg = Qok(DAg/DAK)*
Where,
Qg = estimated discharge at gage site (based on published values)
DAg = drainage area at gage site
Qok = published/known discharge (from effective study)
DAy« = drainage area at published/known discharge (from effective study)
x = regional exponent for area ratio (typically from 0.5 to 1)

Please note that a regional exponent of one (x=1) can be used if a regional exponent is not available
in a local regression equation publication.

The occurrence of the highest recorded event to date at that gage or an event equal to or greater
than the published 1-percent-annual-chance discharge since the effective analysis would cause this
element to FAIL.

One other scenario to look out for is whether the gage record shows flood control starting or ending
after the HYDRO_DATE_EFFCT (or since the last record known to have been used for the effective
hydrologic analysis). This would also cause this element to FAIL.
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The process for completing critical check C1 is depicted in Figure B-1.
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Figure B-1: Critical Check C1 Evaluation Process
B.2. Critical Check C2: Gage Analysis
If any of the following criteria is not met, this element will PASS automatically:

= Thereis a USGS gage on the stream within 0.5 to 1.5 times the drainage area of the Reach being
assessed.

= Thatgage has a minimum of 10 years of records prior to the effective hydrologic analysis.

= That gage has at least one new record since the effective hydrologic analysis (or since the last
record known to have been used for the effective hydrologic analysis).
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If the above criteria are met, whether the effective gage discharge for the 1-percent-annual-chance
event falls outside of the 68 percent confidence interval of the gage discharge using the current
gage record will have to be determined. If the effective Bulletin 17 gage discharge estimate falls
outside of the 68 percent confidence interval of the current gage discharge, this element would FAIL
The process for completing critical check C2 is depicted in Figure B-2.
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Figure B-2: Critical Check C2 Evaluation Process

B.3. Critical Check C3: Model Methodology

This element assesses if the effective technical methods used at the time of the study or are no
longer appropriate. An inappropriate effective methodology would cause this element to FAIL. This
element scrutinizes the underlying model methodology, rather than software versions.

The following is not a complete list, but includes examples of scenarios that would be considered
inappropriate effective methodology:
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