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Introduction

• In 2019, FEMA opened the LOMR Review Partners Program to new partners. 
• In 2022, DNR began processing LOMRs and CLOMRs as part of this program. 

• We do not review:

• LOMAs/MT-1 Requests

• MT-2 Requests with levees, floodwalls, or multi-state cases.
• We still must give State Concurrence!



    Inventory
MT-2 Form 2

(FEMA, 2023), (FEMA, 2025)



    Inventory
Acceptable Software

• HEC-RAS v3.1.1*
• HEC-RAS v4.1.0
• HEC-RAS v5
• HEC-RAS v6.2.1*
• Check-RAS
• RAS-Plot v3.0
• HY-8 v4.1 and newer
• Others

No Longer Accepted

• HEC-2
• ICPR
• FLOW2D
• WSP2
• Others

(FEMA, 2025)



    Inventory

Effective Recurrence Intervals

FIS Summary of Discharges Table FIS Flood Profile Effective Model Flow File

(FEMA, 2024), (FEMA,2014)



    Inventory

Riverine Structures

• General
o Proposed/New
o Not in Effective Model

• Channelization
o Reason for Analysis
o PLANS
o Sediment transport

• Bridge/Culvert
o Reason for Analysis
o PLANS
o Input Parameters



    Inventory

Plans
• CLOMR

o Not Certified

• LOMR

o Must be Certified

• Used to Verify Input Geometry

• Meet Data Capture and Elevation 

Guidance

(FEMA, 2024)



    Inventory

Topographic Work map

• Revised Delineation
• Effective Delineation
• Graphical Tie In of Delineations
• Topographic Contours w/ Labels
• Vertical Datum and North Arrow
• Locations and Alignment of Cross 

Sections
• Flow Line used in Model
• Engineer’s Certification

o Also for CLOMRs
o For Data Submitted not Post 

Project Conditions

(FEMA, 2023)



    Review

Questions to ask:
• Do all the Plans Run?
• Are the Flows Placed in the Correct Place per the Software User’s 

Manual?



    

Duplicate Effective
• Confirmation that Effective Data has been Imported onto 

Applicant’s Computer.
• No Changes to the Effective Data.

Corrected Effective
• Corrects Errors in Effective Model.
• Updates Natural Conditions.

o Not Man-Made
• Add Evaluation Cross Sections.
• Incorporates More Detailed Topography at the Time of the 

Effective FIRM.
• Permitted Changes not in Effective Model.

Pre-Project Conditions
• Is a Modified Corrected Effective Model.
• Man-Made Changes to the Effective Data Occurring Since the 

Date of the Effective Model.
o Potential Violations

• Used to Determine True Impacts of the Project.

Post-Project
• Is a Modified Pre-Project Model.
• Must Reflect any Physical Changes to the Floodplain AND the 

Project.

(FEMA, 2023)

Review



    

(FEMA, 2025)

Duplicate Effective Model

Review



    Review

Correct Model Format

Does the Duplicate Effective Model Calibrate with the Effective Data?

(FEMA, 2024)



    Review
Correct Model Format

Corrected Effective Model
• Is the study reach long enough to properly tie in 

at the limit of the revision area?
• Can the missed calibration from the Duplicate 

Effective Model be fixed?
• Only contain natural changes?
• Are the evaluation cross sections added?

Does it:
• Match the BFE AND delineation.
• Correct the errors that are present.
• Represent the natural floodplain and the real 

flood risks.
• Use the needed cross sections to properly 

evaluate the hydraulics without energy or flow 
errors.

FEMA Region 5 State-Specific Considerations for Indiana allow for the incorporation of properly permitted RIK bridges and culverts, the most efficient hydraulic structure, to 
be incorporated in the base model. Even CIF crossings with 0.14-foot surcharge still need a C/LOMR. The absence of FEMA “permitting” is considered man-made and a 

potential violation.

(FEMA, 2024), (FEMA, 2025), (FEMA, 2025)



    

Pre-Project Conditions Include Man-Made Changes
• Fill
• Excavation
• Any Construction

(FEMA, 2024)

Post-Project Conditions Include Man-Made Changes
• Changes made by the project
• Any changes from the Effective Conditions
• This will become the new Effective Model

Separate Floodway Analysis is Allowed
• Match the Post-Project Exactly

o No Exceptions

Review
Correct Model Format



    

Starting Water Surface Boundary Condition 

Known Water Surface
• Effective Cross Section

• Lettered
• Unlettered

• Middle or End of Stream

Energy Grade Slope
• Whole Stream Study
• Includes Mouth of Stream
• HEC-RAS needs time to Stabilize

(FEMA, 2020), (USACE, 1993)

Review



    Review
Cross Sections

• NAVD88 Vertical Datum is Preferred

• Verify the source of the topography
o LiDAR
o Survey
o Follow the Data Capture Technical Guidelines

• The Cross Sections
o Best Practice Placement
o Skew
o Spacing
o Matching the Topo Workmap
o Span the extent of the water surface

(FEMA, 2024), (FEMA, 2024), (INNRC, 2014)



    

Profile Baseline - River Stationing

• For most streams this is the distance, measured in feet or miles, above the mouth of the stream or above its confluence 
(SID #278)
o Distances in 1D models must be referenced to the Profile Baseline 

 Follows all bends and curves of the stream
 For streets, use the center of the street when measuring distances.

• Stream distances reported in the Floodway Data Tables, Flood Profiles and FIRM database must be measured along the 
Profile Baseline. (SID #280)
o Should be consistent across all documents 
o Must match within 1/20th of an inch on the Flood Profile or 5% on the FIRM when compared to the Hydraulic 

Model. (SID #273 and 335)

Review



    

Geometry

Bridge
• Geometry must match submitted plans 
• Source and method documented

o As-built plans
 State Department of Transportation 
 Field Survey Data

 PS or PE
o LiDAR data
o Proposed plans

• High/Low flow modeling method explained

• Contraction and expansion coefficients
• Overtopping/weir flow 

o Ineffective limits 

• FEMA recommends FHWA published Hydraulic Design Series
HEC-RAS User Manual

Review



    

Geometry

Channelization
• Must match plans
• Lined or natural
• Government agreement to maintain channel

• Split flow justified and documented properly

• Manning’s n
• Ineffective/blocked flow

Guide for Selecting Manning’s Roughness Coefficients 
for Natural Channels and Flood Plains, USGS Water 
Supply Paper 2339

Review



    Review
Errors

Critical Depth Flow Errors
• Is it justified?

• cHECk-RAS errors
• HEC-RAS errors

(Knipe, 2003)



    

Errors

Drawdowns    •

• Profile lines crossing

Review



    

Floodway Run

• Equal encroachments
• Acceptable surcharge

o 0.00’ to 0.14’ 
o No negative values

Review



    

BFE Tie-in

Review

Project Area Limits:
• The Corrected Effective BFE when compared 

to the Effective BFE
• +/- 0.1 feet

• The same difference in BFE when the Post-
Project BFE is compared to the Effective BFE.

• Project Area may not be the same as mapping 
revision area.



    

BFE Tie-in
Revision Area Limits:
• The Corrected Effective BFE when compared 

to the Effective BFE.
• Must agree with other contiguous studies     

+/- 0.5 feet from Pre-Project to Post-Project
• Provides for mapping tie in.

Review

XS R/S FIS DE ∆ CE ∆ EX ∆ PR ∆

M 1.04 489.4 489.4 0.0 489.9 0.5 489.9 0.5 489.9 0.5

N 1.20 489.4 489.3 -0.1 489.8 0.4 489.8 0.4 489.4 0.4

O 1.31 489.4 489.4 0.0 489.5 0.1 489.5 0.1 489.5 0.1

P 1.51 489.4 489.5 0.1 489.6 0.2 489.6 0.2 489.6 0.2

1.53 IN-56

Q 1.55 489.4 489.4 0.0 489.5 0.1 489.5 0.1 489.6 0.2

R 1.65 489.4 498.3 -0.1 489.5 0.1 489.5 0.1 489.6 0.2

S 1.79 489.4 489.4 0.0 489.5 0.1 489.5 0.1 489.5 0.1

T 1.93 489.4 489.4 0.0 489.9 0.5 489.9 0.5 489.9 0.5



    

Model Comparison

CE/DE vs. Existing
• Potential Violations?

Existing vs Revised/Proposed/Post-Project/As-built
• Evaluate true project impacts
• CLOMR: if increases, then 44 CFR 65.12 compliance required

Effective vs Revised/Proposed/Post-Project/As-built
• No-rise?
• If increases, adverse impacts notifications required

Review



    Adjacent Checks
Mapping

Boundary Tie-in
• Floodplain and Floodway widths at the upstream and downstream ends of the studies reach must match those shown on the effective 

FIRM (Doc no. 52)

• Top-width discrepancies from model to mapping have a tolerance of 5% (SID #335)

• Revised/Post-Project/As-built model match workmaps for distance between cross sections, structures, water surface elevations, top-
widths, and surcharges.

Bad Tie In Good Tie In



    FEMA General Hydraulic Considerations

Guidance for Flood Risk Analysis and Mapping

• Contains the standards and methods to be applied by Mapping Partners in 
the performance, analysis, and presentation of results for riverine flooding 
analyses.

• Objectives of a Hydraulic Studies:
o Identify areas subject to flooding and define the flood-frequency 

relation at those areas
o Depict data and analyses results to support flood insurance decisions 

and floodplain management
o Document data and analyses to enable results to be checked, 

reproduced, and updated.
o Maintain consistency and continuity within national inventory of 

FIRMs and FIS reports

(FEMA, 2023)



    FEMA General Hydraulic Considerations
Procedures - 1D Steady Flow

• Computes the energy of the water passing through a cross 
section as equal to the energy of the water passing through the 
cross section immediately downstream plus the energy lost to 
friction and turbulence in the reach between cross sections.

• Requires the following:
o Cross Section Geometry (including hydraulic structures)
o Loss Coefficients
o Water Surface Elevation at the most Downstream Cross 

Section
o Peak Flow Discharge

• Applicable to streams with well-defined open channels with 
gradually varied flows

(USACE, 2015)



    FEMA General Hydraulic Considerations
Procedures - 1D Unsteady Flow

• Computes using steady flow analysis methods for the 
range of discharges the structure is likely to experience

• Includes the following:
o Unsteady State Channel Routing Models, which 

utilize inflow hydrographs produced by separate 
hydrologic analysis

o Hydrodynamic Models, which include rainfall-
runoff modeling component to simulate both 
watershed hydrographs and channel routing

• Applicable to larger rivers where open channel flow is the 
predominant source of flooding

• Unlike Steady State Models, these compute storage along 
with conveyance within the floodplain

(USACE, 2015)



    FEMA General Hydraulic Considerations
Procedures - Calibration of Hydraulic Models

• Historic Flood Data

• Document the Calibration Process

o Dates, Data, Location of measurements

o Parameters revised and rationale for revising

o Calibration model input and output data

• Calibration Parameter Adjustments must be inline with 

measurable conditions.

• Aerial photos can be helpful to compare reasonableness 

of the simulation

(WBIW, 2025)



    

Data Requirements

Elevation - Guidance Document #47

Provides basic information on elevation data terminology, data 

formats used in Risk MAP program, references for accuracy and other 

lidar topics, as well as guides for procurement of either leveraged or 

newly acquired elevation data

(FEMA, 2024)

FEMA General Hydraulic Considerations



    FEMA General Hydraulic Considerations

Data Requirements

Topography

• Factors for Suitability of Topographic Data

o 4ft or less Contours intervals in Steep Terrain

o 2ft or less Contours intervals in Flat Terrain

o Currency of Data: Whether significant changes have 

occurred since data was developed

(USGS, 1923)



    

Bathymetry

• Channel data is typically used to support an enhanced level of study.

• The Mapping Partner should consider the following:

o Currency of Data

o Density of Cross Sections

• Sometimes requiring interpolation to be used in between surveyed areas.

• Information necessary to adequately represent hydraulic structures, cross 

sections, or bathymetry should be determined by the engineer:

o Requirements may differ between locations along the same reach 

depending on characteristics and availability of existing information

Data Requirements

FEMA General Hydraulic Considerations



    

Hydrology

• In order to perform hydraulic analysis, 

hydrologic or flow data must be available for 

each of the five flood frequency events and 

the 1-percent plus flood event. (New 

Studies)

• Significant changes to the hydrology of the 

watershed can be cause for the peak flow 

not reflecting existing conditions

Data Requirements

FEMA General Hydraulic Considerations



    

Model Development

Narrative detailing the process and considerations made 
while building the models

• Deviations from recommended values of inputs

• Calibration data and use

• Highlights of major changes to the effective data

FEMA General Hydraulic Considerations



    FEMA Hydraulics: 1D Analysis

Guidance for Flood Risk Analysis and Mapping

• Hydraulic analysis is most performed using a one-dimensional, 

steady flow, step backwater model for subcritical flow.

• Following to Guidance for Flood Risk Analysis and Mapping 

Hydraulics published in November 2016.



    

Profile Baseline
 Horizontal distance along the Flood Profile as 

represented on the FIRM and shown in the 
Floodway Data Table can be the distance 
between cross sections or nodes in a one-
dimensional model.

FEMA Hydraulics: 1D Analysis



    

Cross Sections
 Must be placed perpendicular to flood flow and extend beyond the most extreme event modeled.
 Must be spaced related to the geometry and hydraulic roughness of the reach between adjacent cross sections varies 

gradually to be as Linear. 
 General slope of the flow path between adjacent cross sections should be approximately constant.
 Cross sections of underwater/above water portions should be surveyed by Conventional surveying techniques.

FEMA Hydraulics: 1D Analysis



    

Hydraulic Structures
 Dimensions of hydraulic structures (flood 

gates/diversion channels) crossing the 
stream should be surveyed in the field 
where a BFE to be published/ estimated 
appropriate dimensions with using direct 
measurement or from as-built plans.

 Bridge Skews are the most common 
hydraulic structure crossing a stream and 
may significantly affect water-surface 
profiles (FEWA Hydraulic Design Series 
No.1, HSD1, 1978 & HEC-18, 2001).

 Noted that bridge scouring may result in 
significant changes in cross sections.

FEMA Hydraulics: 1D Analysis



    Regulatory Requirements

• Same model as the effective
o Except HEC-2
o Appropriate Justification

• 44 CFR 65.5(a)(8)
o Zone AE must have all of the effective return intervals

• 44 CFR 65.5 Changes Based on Fill (No-Rise)
o Potential Violation.

• 44 CFR 65.6(a)(9)
o Zone A to Zone AE only needs 1% recurrence interval

• 44 CFR 65.6 Change in BFE
• 44 CFR 65.7 Change in Floodway
• 44 CFR 65.8 Proposed Projects
• 44 CFR 65.10 Levee Projects
• 44 CFR 65.12 LOMC due to Proposed Encroachments



    Does it Matter?
• 44 CFR 67.5

o Right of appeal

• 44 CFR 67.6

o Basis: modeling or input 
parameter errors.

• Repeatable

o The next engineer must use 
your data.

• Reduce Processing Time

 



















   



            



    

QUESTIONS?



    Conclusion

HOMEWORK
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