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•Project Overview
The overall objective of CNMS is to define the validity (health) of the detailed and
approximate engineering study data within the FEMA inventory at the stream level.
This information will be used by FEMA to determine where there is a need to update
the engineering analysis of a study.
For this CNMS task, we evaluated and updated the existing CNMS database for all
expiring miles as of FY14 and FY15, and assessed approximately 7,958 miles
expiring in FY16.
We decided to verify expiring studies based on selected watersheds.

•Validation/database
• Collect Source Materials (Dams, USGS Gages, FIS
Reports, etc.)
• Populate studies line feature class with critical,
secondary, and other information used for validation.

•Validation
Validation is separated into three main parts:

1
2
3

• Collect and populate background
information

• Perform Critical checks
• Perform Secondary checks
• Determine if study is verified or
unverified based on critical and
secondary checks

•Populate Background Information
• Objective: Pre-process
line work and Extract FIS
(Flood Insurance Study) Data.
• Select lines for a particular
watershed.
• Verify stream name and extents
by zooming to individual stream.
• Add stream name and verify
extents for unknown streams.
• Use FIS to verify streams being
studied.
• Add additional line work if missing
studies from FIS.

•Background Information
cont.…

The line work is now split based on spatial locations, H&H analysis, & study
dates.
We now can create a unique identity for each line segment. This is very
important because you can have several different segments for one major
river. Each section of the river is validated differently.

•Background Information
cont.…
•

Determine Study Type

•

Using FIS Section 2.1

• Basic study types are
Redelineation, Updated
Detailed, New Detailed.
•

Determine Study Effective
Date using Section
1.2 and 2.1

• Section 1.2 lists information
for each of the previous
printed FIS’s for the

communities.
Section 2.1 list the extents of
each study for any previous FIS.

•Background Information
cont.…
• Determine Hydrologic

and Hydraulic Analysis
Used for each study.
• Used Section 3.1 and
3.2 for H&H Analysis.
• Populated H&H from
dropdown pre-selected
list. Determine if the
models used for H&H

are in digital format.

•Background Information
cont.…

• Collect any gage information noted in the FIS section 3.1. Information
also sometimes included in the Peak Discharge Value table. This
information will be used for Critical Checks 1 & 2 later in the validation
process. We collected this information because we were already closely
reviewing the FIS.
• Populate topographic data (source and date) used in section 4.1.

Validation Checks
• Performed for streams previously studied for the FEMA
National Flood Insurance Program to determine if their
flood studies are still valid by current standards
• Critical & Secondary Validation Checks

Critical Validation Checks
• A check performed on a stream that
must “pass” in order for the stream’s flood
study to be verified.
• There are seven critical checks and if
any one fails, the stream’s flood study is
determined unverified.

C1: Major Change in Stream
Gage Records

A stream gage is an instrument that
measures the volume of discharge (or
flow) at a particular point on a stream. The
highest volume of discharge measured at
that point over a specified period of time
is called a peak discharge.

•

Identify the gages located on a stream using the
Flood Insurance Study and a USGS Peak
Discharge shape file.

•

Compare the peak discharges used in the flood
study to the peak discharges for the entire
existence of the gage using the USGS National
Water Information System and PeakFQ.

•

If a peak discharge has occurred since the flood
study was completed that was greater than any
peak discharge used in the flood study, then this
check fails.

C2: Peak Discharge Differences
Based on Confidence Limits

•
•
•
•

A confidence limit is a range of values used to determine if
the peak discharges for the entire existence of a gage agree
with the peak discharges used for the flood study.
Confidence limits were determined by FEMA.
Use the Flood Frequency Analysis Program PeakFQ to
determine where the peak discharge values fall within the
confidence range of values.
If peak discharge values fall outside of the confidence limits
then this check fails.

C3: Model Methodology No
Longer Appropriate

An alluvial fan is a fan-shaped deposit
of sediment created when a tributary
stream runs into the main stream or
body of water.

•

This check applies to flood
studies that incorporate alluvial
fan analysis.

•

Locate the method of analysis
used in the Flood Insurance
Study, and determine if the
method used is an approved
FEMA method.

•

If a non-approved method was
used then this check fails.

C4: Addition or Removal of
Major Flood Control Structures
•

Identify the dams on a stream
that were constructed or modified
after the flood study was
completed using the National
Inventory of Dams database.

•

Calculate the drainage area for
those dams, and compare it to
the drainage area listed for the
stream in the Flood Insurance
Study.

•

If the drainage area for the dams
is greater than the drainage area
for the stream then this check fails.

C5: Channel Outside of Flood
Hazard Area
•

Locate any areas along a stream
where the channel appears
outside of the flood hazard area.

•

Consult an engineer to determine
if the instances are significant
enough to fail the check.

C6: Addition or Removal of
Hydraulic Structures
•

Compare the hydraulic structures
identified in the Flood Insurance Study
for a stream with the structures
actually shown on the stream in the
aerial photography.

A hydraulic structure is any type of
construction used to control the
natural flow of water.

•

Determine if any structures have been
added or removed since the flood
study was completed.

•

If five or more structures have been
added or deleted then this check
fails.

C7: Significant Channel Scour

Bridge scour is the erosion of sand, soil,
and rocks from around the bridge
abutments usually caused by flooding.

•

Search the Flood
Insurance Study for any
mention of scour for a
stream.

•

Look for instances of
scour that appear along
the stream using the
National Bridge Inventory
shapefile.

•

If there is any
documentation of scour
then this check fails.

Secondary Validation Checks
• A check performed on a stream that
doesn’t necessarily have to “pass” in
order for the stream’s flood study to be
verified.
• There are ten secondary checks. If four
or more of these checks fail, the stream’s
flood study is determined unverified.

S1: Rural Regression Equations
in Urban Areas
•

This check applies to flood studies that use
regression equations as the method of
analysis.

•

A regression equation is a statistical technique
used to determine the extents of flooding.

•

Regression equations differ depending on
whether the flood study is in a rural area or an
urban area because of differences in
impervious surfaces.

•

Rural regression equations should not be used
for flood analysis on streams in urban areas. If
they are, then this check fails.

S2: Repetitive Loss Outside of
Flood Hazard Area

Repetitive loss involves multiple
flood insurance claims made
on property covered under
the National Flood Insurance
Program.

•

Look for points from the
repetitive loss shapefile
that appear along a
stream, but outside of the
flood hazard area.

•

If any points exist then this
check fails.

S3: 50% Increase in
Impervious Areas
•

Impervious areas are surfaces such as roads
and sidewalks that are not able to be
penetrated by water.

•

These surfaces produce water run-off to
streams which increases the discharge of the
stream.

•

Use the National Urban Change Indicator
(NUCI) and the National Land Cover Dataset
(NLCD) to examine the change in impervious
areas.

•

If the sub-basin of a stream has experienced a
50% increase in impervious area (due to
development) since the flood study was
completed then this check fails.

S4: Addition or Removal of
Hydraulic Structures
•

•
•

This check uses the same
process as C6 except that
the number of structures
involved is different.
For C6, if five or more
structures were added or
deleted then the check
failed.
The S4 check is used if more
than one and less than five
structures were added or
deleted. If so, then this
check fails.

S5: Channel Improvements

•
•

•

Channelization is the modification of the
natural course of a stream in order to
control flooding.
Locate any areas along a stream where
a channelization project has occurred
since the flood study was completed.
If a channelization project is identified
then this check fails.

S6: Better Topographic Data
Available
•

Locate the topographic data
source for a stream in the Flood
Insurance Study.

•

Compare this data to the current
data in the Topographic Inventory
Database.

•

If the topographic data in the
database is better than the
topographic data in the Flood
Insurance Study (i.e. 2 ft. contours
vs. 10 ft. contours) then this check
fails.

S7: Changes in
Vegetation/Land Use

•
•

•
•

This check uses the same land cover datasets that were used in S3.
Identify the different areas of land use for the sub-basin of a stream
(i.e. residential, agricultural, commercial) during the time of the
study.
Compare that land use to the current land use for the sub-basin of
the stream.
If the change in land use has resulted in a 50% increase in
impervious area then this check fails.

S8: Frontal Dune Issues

A frontal dune is a continuous
ridge of sand along a coastline
that acts as a buffer for the
inland area.

•

This check applies to
coastal areas with
frontal dunes.

•

If a coastal flood study
was performed and
did not include an
existing frontal dune in
the analysis then this
check fails.

S9: Non-Matching High Water
Marks with Flood Hazard Area

A high water mark is the line
left along a stream bank from
flooding that indicates how
high the water level rose to.

•

This check applies to
streams in which high water
marks have been collected
for significant storms.

•

If the high water mark
elevations do not match
flood elevations found in
the Flood Insurance Study,
then this check fails.

S10: New Regression
Equations
•
•
•
•
A regression equation is a
statistical technique used to
determine the extents of
flooding.

Regression equations are
periodically modified and
updated.
Check the date of the regression
equation used for a stream in the
Flood Insurance Study.
Compare this date to the date of
the most current regression
equation being used for a state.
If the date of the current regression
equation is more recent than the
date of the regression equation
used for the flood study, then this
check fails.

Finalize Study Status
• A final process is performed to calculate
the amount of checks failed.
• The studies are either verified or unverified
based on critical or secondary checks
failed.
• FEMA will use this information to determine
which streams do not meet current flood
analysis standards and need to be restudied.

Benefits
• CNMS helps community members,
community officials, and FEMA Regions
analyze and manage their flood hazard
mapping.

• Validates Special Flood Hazard Areas and flood hazard data on
FIRMs
• Allows authorized account users to submit, review, track, and
evaluate mapping needs requests
• Facilitates review and evaluation of mapping needs requests by
authorized officials
• Supports larger revisions to FIRMs
• Enhances data-driven planning activities for map update
prioritization

Benefits – CNMS Viewer

Benefits
• All visitors to the CNMS application may view CNMS data,
including submitted mapping need requests and validation
statuses of flood hazard studies nationwide. Registered
CNMS account users may submit a request and mapping
need in their affiliated FEMA Region by selecting the area
of interest on the CNMS Viewer and submitting the request
for further FEMA review.
• Authorized individuals that may create an account include
elected community officials, floodplain administrators, and
city and emergency management planners.

Benefits
• Possible Applications:

• Update Hazard Mitigation Plans with CNMS Information
• Use CNMS in conjunction with the Mitigation Action
Tracker
• Use in conjunction with other GIS data (transportation
projects, capital improvement projects, EPA or green
initiatives) to determine if other funding is available for
updating a study.

Questions?
• Mike Knust Michael.Knust@stantec.com
• Mike Greene Mike.Greene@stantec.com

Thank you!

