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* 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:

LOMASs/MT-1 Requests

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

B. HYDRAULICS

1. Reach to be Revised
Description Cross Section Water-Surface Elevation (ft.)
Effective ProposedRevised
Downstream Limit*
Upstream Limit*

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downsiream and upstream limits of revision.
2. Hydraulic Method/Mode] Used:

[] Steady State [] Unsteady State [] ©One-Dimensional [] Two-Dimentional

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic
models, respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS.

4. HEC-RAS File Description™:

Models Submitted Matural Run Floodway Run Diatum
Duplicate Effective Model" File Name: Plan Name: File Name: Plan Mame:
Corrected Effective Model" File Name: Plan Name: File Name: | Plan Name:
| | |
gﬁgﬁﬁ; :;ij File Name: Plan Name: File Name: Plan Name:
| | |
Ez:i:;g:; mjrﬂjm File Name: Plan Name: File Name: Plan Name:
(COther - (attach description) File Name: | Plan Name: | File Name: | Plan Mame:
| | |

* For details, refer to the comesponding section of the instructions.
**3ee instructions for information about modeling other then HEC-RAS. ]  Digital Models Submitted? (Required)

(FEMA, 2023), (FEMA, 2025)
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Acceptable Software No Longer Accepted
« HEC-RAS v3.1.1* « HEC-2
« HEC-RAS v4.1.0 « ICPR
- HEC-RAS V5 + FLOW2D
- HEC-RAS v6.2.1* . WSP?2
* Check-RAS « Others

« RAS-Plot v3.0
e HY-8 v4.1 and newer
e Others

& e 4=, Streamline. NRCS I A
FEM A u Resource Analysis

Natural Resources Conservation Service

(FEMA, 2025)
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Effective Recurrence Intervals

) 05 505
Table 10. Summary of Discharges Steady Flow Data - Deleted_low_flows
Peak Discharge (CFS) 50 t < 50 File Options Help
10% 2% 1% 0.2% o A gEemanj ] o
Flooding Source Drainage Area  Annual Anmual Annual Annual il REs s et 5 e Enter/E dit Number of Profiles (2000 max): IB Reach Boundary Conditiohs Apply D ata I
And Location (Square Miles)  Chance Chance Chance Chance = 1 T i e =R . : -
—_ —_— _— —_— I 12! ! e T i é g Locations of Flaw Data Changes
French Lick Creek ™ = o } w0 ch é River: IF!I\-"EF!-‘I j
1700 Downstream of 33 4800 * 8.600 * i e = il R = = i BB = i Reach: IHeach-1 ;I River Sta.: |E7 ;I Add & Flow Change Location I
SR 53 -
700" Downstream of 20 4.200 * 7.500 *
College St | River Reach 100-vYear
2700" Upstream of 255 3.850 * 6.900 * gEmEeaE et 1o = SR e T 1| RIVER-1 Reach-1 B7 5800 5800 3300
F‘-R 1008 . } S5 i = z 2| RIVER-1 Reach-1 50 5300 5300 3850
1.1 miles Upstream of 20 3.300 - 3.800 * T e e e e e e 3| RIVERA Reach-1 38 7500 7500 4200
CR 1008 i i 5 =9 4| RIVERA Feach-1 5600
Lick Creek N : e | 1
: : I —— Sg
1300° Downstream of 25 4600 * 8700 * ws i ________ Fp— E 2
Willowcreek Dr Bl S % H ENiliFNE S| i ﬁ g H _'E"_‘““’"ﬁ ] &= [Edit Steady flow data for the profiles (cfs)
Willowcreek Dr 225 4400 * 8200 * T i i g
1_2 n.].{]es Ups&eam Of 20 4200 * ‘?800 * ‘wzw zm 280 80 100 EAL 1m 330 340 350 160 XL im 390 E
Gospel St STREAN DISTANCE I MLES BOVEMOUTH 03P
2300 Upstream of 13 3400 * 6300 *
Belle Ford Rd
*Discharge was not calculated
FIS Summary of Discharges Table FIS Flood Profile Effective Model Flow File

(FEMA, 2024), (FEMA,2014)
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DEPARTMENT OF HOMELAND SECURITY

Federal Emergency Management Agency
OME Control Number: 1860-0016

- - RIVERINE STRUCTURES FORM (FORM 3) umber 12600010
PAPERWORK BURDEN DISCLOSURE NOTICE B. CHANNELIZATION
i " ) - - Fiooding Source:
Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the ime for reviewing
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitiing the form. Mame of Structure:
You are not required to respond to this collection of information unless it displays a valid OMB control number. Send comments regarding the
accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Depariment of 1. Hydraulic Considerations.
Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington, DC 20472 , Paperwork Reduction Project
(1680.0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send The channel to camy (cfs) andior the: - year flood
o uruey 1o the above address. PRIVACY ACTSTATERENT The design elevation in the channel is bassd on (check one)
[ Subcitical flow [ Critical fiow [ ] Supercritical flow [ Energy grade line
° G e n e ra I AUTHORITY: The National Fiood Insurance Act of 1968, Public Law S0-448, as amended by the Fiood Disaster Protection Act of 1973, Public Tfthere i the potential for a hydrauiic jump at the following locations, check all that apply and attach an explanation of how the
:;Tn?gfgi PURPOSE(S): This nformation is being callected for of detemi cant siibity & et oh . hydraulic jump is controlled without affecting the stability of the channel
: This information is being collected for the purpose of detemining an applicant's siiqibilty to request changes to "
National Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). O '"'e"“""’_""e' [J Outietto channel  [[] At Drop Structures  [] At Transiions
ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.5.C § 552a(b) of the Privacy Act of 1974, [ Other locations (specity):
O ro p 0 S e eW as amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMANFIPILOMA-1 B Channel Design Plans
3 o
National Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7980.
DISCLOSURE: The disclosure of information on this form is voluntary however, failure 1o prowide the informiation requested may delay or Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.
oh e

N t . Eff t- M I prevent EEMA regarding 3 requested change to 3 (NFIP) Flood Insurance Rate Mane (Il
l I ‘ I looding Source: 3. Accessory Structures
O O I e C Ive O e FHoxing Source The channelization includes (check one):

Hote: Fill out one form for each fiooding source studisd
A. GENERAL [ Levees [Attach Section E (Levee/Floodwall] [ ] Dropstructures [ ] Superelevated sections [ | Energy dissipater
[ Transitions in cross sectional geomstry [ ] Dsbris basin/detention basin [Aftach Section D (DamvBasin)] ~ [] Weir

. Channelization o e s o I o i

Bridge/Culvert: complete Section C
Dam: complete Section D 4. Sediment Transport Considerations

:
o  Reason for Analysis Shorvons  ZERISRE e e i it () v () o

Description Of Modeled Structure If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation for why sediment transport was

0 PLANS e s v
C. BRIDGE/CULVERT

Type (check one): [ Channelization [] Bridge/Culvert [ ] LeveefFloodwall [] Dam Flooding Source:

o  Sediment transport ot e S s

Downstream Limit/Cross Section.
[ eridge/Culvert not modsled in the FIS

,
Upstream Limit/Cross Section:

. Bridge/Culvert - e s

[ Revised analysis of Bridge/Culvert previously modeled in the FIS

2 Nameof Structure:
Ll - - N -
R n f r An I I Type (check ane): [ channcizaton [ BrdgeiCuivert [ LeveeFioodwall [ Dam 2 Hydraulic mods! used to analyze the structur (.0, HEC-2 with special bridge routine, WSPRO, HYB):
O If different than hydraulic analysis for the flooding source, justfy why the hydraulic analysis used for the flooding source could not
Location of Structure: analyze the structures Aftach justification
Dowmstrsam Linit/Cross Section 3 Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the
@) following (check the information that has been provided)
Upsiream Limit/Crass Section [] Dimensions (height, widin, spen, radius, length) [ Distance between Cross Sections
2+ Namea Stucire. [ Shape (culverts only) [ Erosion Protection
0O I n ut P aram ete rs - MName of Sinicture: ] Matenal [ Low Chord Elevations - Upstream and Downsiream
Type (heckone). [ Channslizaton [ Bridge/Cuvert [ Leves/Fioodwall [] Dam [] Beveling and Rounding [ Top of Road Elevations. - Upsiream and Downstream
[ Wink Wall Angle [ Structure Invert Elevations - Upsiream and Downstream
Loeation of Structure: [ Skew angle [ Stream Invert Elevations - Upstream and Downstream
Downstream LimitiCross Section [ Cress-Section Locations
Upsirearn LinitiCross Secton 4. Sediment Transport Considerations
Are the hydraulics of the channel affected by sediment transport? [] Yes [] Mo

If yes, then fill out Section F (Sediment Transport) of Form 3. If Mo, then attach your explanation for why
ssdiment transport was not considersd

NOTE: FOR MORE STRUCTURES, ATTACH ADDITIONAL PAGES AS NEEDI

FEMA FORM FF-206-FY-21-102 (formeriy 086-0-278) Page 10f3 FEMA FORM FF-206-FY-21-102 (formeriy 086-0-278) Page 2of9

(01/21) (0121)
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?5 | | EXISTING STRUCTURE

e
=
H

b
P I teaw |l o mmm Y A4 Wee . [OETSEREEE S B T e HYDRAULIC DATA
it -
32
-
a n s H"‘[:k_?eé /27'3,L/ Eﬁ %
P ma
- / 8
.

BEAbRR
R

. CLOMR = o =
o Not Certified e W A
. LOMR T@: T 'll '

o  Must be Certified b

. Used to Verify Input Geometry

. Meet Data Capture and Elevation . e SR

Guidance

70 REINFORCED CONCRETE ARCH BRIDGE

-3 JOHN EDWARDS REGULATED DRAIN
&E HAMILTON COUNTY, IN

SE] wle =& i

LiE L] LE] LE
5+00

| Mate; For addMonal Infarmetion, reference Ske Plans (sheet C400)

HAMILTON COUNTY T e
HIGHWAY DEPARTMENT Cr

—
LAYOUT =

HWC  ow o
LAFAYETTE « MUNCIE « NEW ALBANY
ENOWELTIND :

ENGINEERING r———

acenm

Rao =

(FEMA, 2024)
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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

Ao
\ Fon Kewoval

£ 7 b y E ;
INDIANA T e L
v DEPARTMENT OF TRANSPORTATION Voo AT S
Sy il Y e
o ‘ oo o H

o S || cemoner:

g i

— WA TPRNAN | PTG e S AR

- ——— . ———
FEMA CLOMR FIRM PANEL REVISION T e
o

om0 Jowma__om |

(FEMA, 2023)
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Write Geometry Information
| oyer: comeTe ——
~ Steady Flow Simulation
River: Swift Ditch RS: 330 rrors were foun:

=z =0l LEEWEE  (Ceseeaiy Plan flle: M \Division \W/ater LOMR Review ParmersiCase £25-05-1252P Swift Ditch Allen Colartit
Profle:  0.2% 301350808 \Modlel\Swift_Ditch_25_05_12520 p01
Geometry file: M: \Division_Workspaces|Water | OMR Review Partners\Case #25-05-12529 Swift Ditch Allen CoVArtit
20250808 \Model\Swift_Ditch_25_05_1252°.g01
Simulation: 5/5 Flow file: M;\Division_Workspaces\Water LOMR Review Partners\Case #25-05-1252P Swift Ditch Allen ColArti
20250808 \Model\swift_Ditch_25_05_1252P.f01

r Computation Messages
- T — River: 'RIVER-1" Reach: Reach-1" R5:3783 BR
. Plan: 'Corrected Effective’ (Swift_Ditch_25_05_1252P.p03) - Bridge/Culvert has an upstream distance of zero, HEC-RAS requires a positive distance between the upstream ¢
. Simulation started at: 20Aug2025 11:58:23 AM was alawed in versions priar o 3.0, A table was added to the geometric data editor to faciitate global ed
u e S I O n S O a S need to be added to the upstream distance calumn and an ameunt greater than that wil have to be subtr:
- i River: "RIVER-1" Reach: "Reach-1" RS5:3507 g BR
2’”“"? gz“wa.gy‘ Eeometr ~Eridge/Culvert has an upstream distance
? omple riting seometry was allowed in versions prior to 3.0. ’
] D I | t h P I R n amount greater than that wil have to be subirc
Oa e Flans Run- Writng Event Conditons ... : :
(Completed Writing Event Condition Data requires a positive distance betneen the upsiream ¢
o h I | d . h I h f ) to the geometric data editor to fadiitate dobal ed
n amount greater than that wil have to be subtr:
Are the Flows Placed in the Correct Place per the Software User’s ) G :
Steady Flow Simulation HEC-RAS 6.3.1 October 2022 - Bridge/Culvert has an upstream distance OWBer0, HEC es a positive distance between the upstream ¢
was allowed in versions prior o 3.0. A table was added to the geometric dats editor to faciitate lobal ed
M a n u a | ? need to be added to the upstream distance column and an amount greater than that will have to be subtre
. Finished Steady Flow Simulation

\Computations Summary

omputation Task Time(hh:mm:ss)
\Completing Geometry
\Completing Event Conditions
iSteady Flow Computations
(Complete Process

@l

Clpboard | _Print... | _Fie... Close

Table 10. Summary of Discharges

Peak Discharge (CFS) Pause Make Snapshot of Results
10% 2% 1% 02%
Flooding Source Drainage Area  Anmual Annual Annual Annual
And Location (Square Miles Chance Chance Chance Chance Steady Flow Data - Deleted_low_flows
French Lick Creek File Options Help
Enter/Edi Number of Profies (2000 mast B Reach Boundan Condions | 4p0ly Data |
1700° Downstream of 35 4.800 * 8.600 *
SR 353
700" Downstream of 29 4.200 * 7.500 * River. |RIVER- :[
College St Reach: IHeach-1 ;I River Sta IE?
2700 Upstream of 255 3.850 * 6,900 *
CR 1008 on
1.1 miles Upstream of 20 3,300 * 5,800 * 100-Year  [Floodway | 10-ear
CR 1008 1[RIWER-1 Reach1 E7 5800 5800 3300
2|RIVER-T Reach-1 1] 6300 E300 3850
Lick Creek 3[RIVERA Feach 38 7500 7500 4200
4|RIVER-T Reach-1 4800
1300" Downstream of 25 4600 * 8700 *
Willowcreek Dr
Willowereek Dr 225 4400 * 8200 *
1.2 miles Upstream of 20 4200 * 7800 ® [Edit Steady fow data for the profiles [cfs)
Gospel St
2300 Upstream of 13 3400 * 6300 =
Belle Ford Rd

*Discharge was not calculated
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*  Confirmation that Effective Data has been Imported onto * IsaModified Corrected Effective .Model. _ _
Applicant’s Computer. *  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.

*  No Changes to the Effective Data.

Corrected Effective

. Corrects Errors in Effective Model.

. Updates Natural Conditions. POSt-PI’Ojth .
o Not Man-Made * Isa Modified Pre-Project Model.

«  Add Evaluation Cross Sections. *  Must Reflect any Physical Changes to the Floodplain AND the

. Incorporates More Detailed Topography at the Time of the Project.

Effective FIRM.
*  Permitted Changes not in Effective Model.

(FEMA, 2023)
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Duplicate Effective Model

Start

¥

-,

.

lgan ™. rES
gffective madal " —-
avallable?

[ ]

—

FDF varsion may

15 the . Duplicate

affactive modal = T | effective
in@lectragnic - mace] 15
farmat? st L]

HD.. *
l' | /Ia the

v submitted SATEEN PR 190
a5 duplicale ':'”E::r;::gﬂ -
m #
affective model iy
; &
‘ /
Start with YES
existing
canditions
maadel

Submit 8 model that sparns
fram the downsiraam 1o the

Ia the reey
LR uipaating YES
1o @ novw modal -
|for example,
HEC RS

Lﬁ i

Update duplicats
affetive moded
with chargas within
e Fevlsed ra@ch,

it is prefemed that | YES

the model not be  [*

Dwes the
duplicate effective
o] Siuraaly

truncated. duplicils the
Incorparate any eifaring
pravious LOMRBS in - Mgl ?
the sizinity

] red)

" upsiream fe-in locations, H s |
prafemed that oroes sactikans
oufside the revesed reach not
be included.

(FEMA, 2025)
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Correct Model Format

Does the Duplicate Effective Model Calibrate with the Effective Data?

File Options Std. Tables Locations Help
FLOODING SOURCE FLOODWAY 1-PERCENT-ANNUAL-CHANCE FLOOD WATER SURFACE ELEVATION Feload Data
WiTHOUT River _ |Reach | River Sta | Profile 0 Total | Min Ch EI .5 Elev] Ciitw.S. | E.G. Elev| E.G. Slops| el Chrl | Flow Arsa| Top width] Frouds # Chi
CROSS SECTION pIsTANCE' | wiDTH | sEcTION AREA | MEAN vELOCITY | REGULATORY FLOODWAY  |WITH FLOODWAY|  INCREASE ) | [ | [ [ g [ s | (saf) | [
(FeET) | (SQUARE FeET) | (FEET/ SECOND)| (FEET, NAVD) | (FEET, NAVD) | (FEET, NAVD) (FEET) RIVER- | Reach | 67 100-Yea | 5900.00 4351 0.000133 216 426386 63287 010
RIVER- | Reach-1 | 66 100Year | 5800.00 43815 0.000270 265 301916 43706 014
[FRENCH LICK CREEK RIVER-1 |Reach1 |E5 100-vear | 5600.00 498.05 0.000450 373 20061 27480 018
R s s o AIVER-1 | Reach-1 |64 100-vear | 5800.00 497.80) 0.001374 667 109533 12348 030
. - i o RIVER-1 |Reach1 |E3 100-Yea | 5800.00 496,69 0.001293 E05 119945 18390 030
- cen o o1 RIVER- | Reach |62 100Yea | 5800.00 435.82 0.001515 634 96350  101.80 03
o 972 1.0 01 RIVERA |Reach1 |61 100Yea | 5800.00 434,93 0.002130 7.88 84682 9476 038
E 1080 059 01 AIVER-1 | Reach-1 | 60 100-vear | 6300.00 49430/ 0001632 680 131497 20332 034
F ss1 14 01 AIVER-1_ | Reach-1 |58 100-vear | 6300.00 49354 0.000843 467 239100 48317 024
& 769 13 01 AIVER-1 | Reach-1 |57 100-Yea | 6300.00 49330 0.000575 352 303003 62307 019
" 792 8 o2 RIVER- | Reach1 |56 100Yea | 6900.00 433.08 0.000228 233 428213 68a.78 [RH
E jg‘; i: gg RIVER- | Reach1 |55 100Yea | 6900.00 433.00/ 0.000037 175 664340 69317 008
. - b o RIVER- | Reach1 |54 100Year | £300.00 432,95 0.000030 171 6685.04  GEGES 008
) pis it o oo AIVER-1 | Reach-1 |51 100-vear | 6300.00 492.92| 0.000037 176 515878 63169 008
M 200 s ssen 0o AIVER-1 | Reach-1 |50 100-vear | 6300.00 46723 49284 0.000313 280 304953  427.08 014
N 1105 14 486.9 01 RIVER-1 |Reach1 |44 100-Yea | £900.00 48754 49140 0.001030 5.89 162592 107653 030
o 1240 11 4855 01 RIVER- |Reach |43 100Yea | 6900.00 48588 49113 0.000783 538 182378 69551 027
P 3.1 487.2 01 RIVER- |Reach |42 100Yea | 6900.00 48293 430.97| 0.000711 511 1637.03 36747 026
Q 3.8 487.5 01 AIVER- | Reach-1 |41 100-vear | 6300.00 48257 490.47| 0.000S60 459 180748 50519 023
R 25 ase.4 02 RIVER-1 |Reach1 |38 100-vear | 7500.00 490,02 0.000621 367 264472 36683 019
: =2 s o RIVER-1 |Reach |37 100*=ar | 7500.00 48371 0000B43  371| 293786 44644 019
" - ot s RIVER- |Reach1 |36 100Yea | 7500.00 424.44) 43323 0.000472 316 I7E2 114241 016
Do 2200 01 RIVER- |Reach1 |35 100Yea | 7500.00 488.81) 0.000905 436 2765.86 148557 0z
w 4z 490.4 01 RIVER- | Reach1 |34 100Year | 750000 48501 48820 0.002040 656 214381 179579 03
X 42 430.6 01 AIVER-1 | Reach-1 |31 100-vear | 7500.00 48402 46766 0001017 491 273681 165153 026
¥ 4.5 490.5 0.1 AIVER-1_ | Reach-1 |23 100-vear | 7500.00 487.20) 0.000071 132 926764 329566 007
z 2.3 4925 0.1 RIVER-1 |Reach1 |26 100-vea | 8500.00 48214)  487.14 0.000108 157 260EE2  2528.95 008
14 492.7 0.1 RIVER- |Reach1 |24 100Yea | 8500.00 48172 487.02 0.000205 236 568057 169701 [RH
a8 2 427 o2 RIVER-1 |Reachd |17 100°ear | 8600.00 48093 43674) 0000564 447 335673 220046 0.20
s i e o AIVER-T |Reach |14 T00ear | BE00.00 48185 48626 0000435 364 337625 229178 017
e bt oo oa AIVER-1 | Reach-1 |13 100-vear | 5500.00 48107 48613 0.000T56 210 573112 216862 010
ar s P S: ooy o1 AIVER-1 | Reach1 |12 100-vear | 5500.00 486.05 0.000047 108 874435 93544 00e
RIVER- | Reach1 |3 100Yea | 8500.00 485.08) 0.000480 179 434501  805.24 013
TMILES ABOVE MOUTH RIVER- | Reach1 |8 100Yea | 8500.00 424,93 0.000319 193 676734 793.42 [RH
% ELEVATION WITHOUT CONSIDERING BACKWATER EFFECTS FROM LOST RIVER RIVER-1 |Reach1 |7 100Year | 8600.00 48473 0.000414 248 R47982 545,91 014
AIVER-1 | Reach-1 |6 100-vear | 5500.00 48461 0.0001ES 159 9411.03 164601 009
AIVER-1 | Reach-1 |5 100-vear | 5500.00 48453 0.000204 163 838443 102368 010
2 FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA RIVER-1 | Reach1 |4 100-vea | 8500.00 484.46 0.000190 178 2341.64 100859 009
o RIVER- | Reach1 |3 100Yea | 8500.00 484,33 0.000371 253 GE7EGE  790.08 013
E (ANDOF:(?OG:PEJ(;:’\¥;;,::EAS) FRENCH LICK CREEK FIVER-T [Reachi |2 100Year | B500.00 424.20 0.000834 393 30422 58464 0.20
Calculated water suface from energy equation
w,

(FEMA, 2024)
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Correct Model Format

Corrected Effective Model Does it:

* |s the study reach long enough to properly tie in * Match the BFE AND delineation.
at the limit of the revision area? * Correct the errors that are present.

* Can the missed calibration from the Duplicate * Represent the natural floodplain and the real
Effective Model be fixed? flood risks.

*  Only contain natural changes? * Use the needed cross sections to properly

* Are the evaluation cross sections added? 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)
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Correct Model Format

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

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

(FEMA, 2024)
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Starting Water Surface Boundary Condition

Known Water Surface
e  Effective Cross Section

Lettered

Unlettered
e  Middle or End of Stream

Profile Output Table - Standard Table 1 - o
FLOODING SOUREE rLooBWAY CENT-ANNUAL-CHANCE FLOOD WATER SURFACE ELEVATION File Options _Std Tables _Locations _Help
Relsad Data
crosssecrion | oisrancet | wiorn | secrion anea | mean verocrry | mecutatomy | rioooway wrmh roooway]  mcrease Froach |FiverSta | Prole |0 Total [ MinChEI[WS. Elev| CAtWS. | E.G. Elev]E.G_Siope] Vel e | Fow Avea] T op widh| Froude #
(reer) | (square reer) | (reev secono) | (reer, navey | creer wave) | ireer navo) (rEET) e | m | " m @ | wm | @ | cam | |
FIVERT |Reach |67 50000 47830 621 0000739 o 42am  snE 10
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b BIVERT |Reach |54 630000 4295 00000 171 SEeS04 66660 008
' RIVER1 |Reach |51 e300.00 425 000009 176 G178 6369 08
" RIVERT |Resch |50 630000 48729 4284 0O 260 3MISI 42005 014
u RIVERT |Reach |44 630000 48754 43140 00O 583 15582 107653 03
a FIVERT |Reac 630000 48508 49119 00007EI 538 182378 69550 027]
v BIVER [Rea 630000 423 4097 0000711 611 1603 36047 028
a 3 BIVER [Reac 630000 48257 4347 ODOOSGD 459 180748 50513 023
® B RIVERT |Reat 750000 s002 oo 367 84472 386 013
s 23 RIVER [Reac 750000 4971 000083 371 239786 adEdd 013
T e FIVERT |Reat 750000 8444 49929 N0U4TZ 316 MITSZ 114241 018
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b b FIVERT | e 7e000 n0l wea womoio oo zuss rsers b
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! RIVERT |Resch |29 750000 4720 0000071 12 S67e REES 007
M RIVERT |Reach |26 e600.00 48214 48704 00005 157 GemRE2 2589 008
o RIVERT |Resch |24 e00.00 8172 49702 0ORO205 238 SRS 169700 o012
e RIVERT |Reach |17 e500.00 42033 48674 0ON0SSY 447 3T 220048 020
e BIVERT |Resch |14 850000 48105 A2 O00MB 364 WEXE 2017 017)
RIVERT |Reschd |13 e500.00 8107 48613 00NISE 210 5312 216862 010
RIVERT |Resch |12 e500.00 4605 000007 108 674435 9%44 008
RIVERT [Read e00.00 4503 000M8) 179 484501 80526 013
RIVER [Reac e500.00 4033 0000319 19 7T 7342 012
BIVER |React 850000 48473 00041 248 647982 953 014
RIVER [Reac e500.00 4BLS1 0OONIES 159 9471.03 184801 009
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RIVERT [Read e00.00 48445 000N 178 G315 100859 003
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z ORANGE COUNTY, IN FRENCH LICK CREEK
I3 (AND INCORPORATED AREAS) 5 e

Prof
File Options
Reaches

le Plot

Help
|#] 1] Profies

Energy Grade Slope

*  Whole Stream Study

* Includes Mouth of Stream

e HEC-RAS needs time to Stabilize

French_Lick Creek Plan: Base_Condition

Elevation (1)

8/21/2025

Reload Data
-l

RIVER-1 Reach-1

Groung

5000 10000

Nain Channel Distance (ft)

20000

-

(FEMA, 2020), (USACE, 1993)
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Cross Sections

* NAVDS88 Vertical Datum is Preferred

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

e The Cross Sections xew

o Best Practice Placement AGLE T Eow T
o Skew

o Spacing

o Matching the Topo Workmap

o Span the extent of the water surface

ANGLE TO FLOW
PURING EVENT oF FLOODPLAIN

INTEREST a
OMIT - NOT EFFECTIVE
TO CoNvey FLow

CROSS-SECTION
TERMINATION
FOINT

EEGULAR INTERVALS

.

(FEMA, 2024), (FEMA, 2024), (INNRC, 2014)
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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 1/20t of an inch on the Flood Profile or 5% on the FIRM when compared to the Hydraulic

Model. (SID #273 and 335)



DNR DIVISION OF

Indiana Department WATE R

of Natural Resources

ﬁ
Review

Bridge
* Geometry must match submitted plans
* Source and method documented
o As-built plans
= State Department of Transportation
= Field Survey Data
O PSorPE
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

Geometry

Typical flow transition -""
pattern L
. /!
Iy
S /
¢ !
J; /’ P N\ 1Y
L ‘ Expansion Reach N\ '
e ! / \ \
J / '
n'll / A% ‘l
; ! Idealized flow transition \ '
¢ 7 pattern for 1-dimensional ER “ ‘,‘
b modeling \ \
5 \
r‘ 'o‘, l N .I
. A
i N
'3 \%
e —<D

Figure 6-11 Cross Section Locations at a Bridge or Culvert

HEC-RAS User Manual
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Channelization

Must match plans
Lined or natural
Government agreement to maintain channel

Split flow justified and documented properly

Manning’s n
Ineffective/blocked flow

Geometry

Table 1. Base values of Manning's n

|Modifeed From Aldndpee and Garmetr, 1973, wble 1 —, no data|

Misdian size of

Base m value

muﬂi l beid it Straighn Emoath
2o fin millimeters) “"'F':"'""“I channel®
channel
Sandl Channels

T e PP 0.2 0,012 -
3 A17 -
A A0 —
] 022 -
S A123 —
B 25 —
1.0 26 -

Stable channels and flood plains

COTETEE e v vvmrnnnmanns 0.012-0.008  0.011

3 T — — 025

Fixmn 01l . oo v evavamanas 00250032 A120

Coarse sand ............ -2 00260035 -

Fine gravel . .. .......... — - 024

Gravel ...ovcuiavananas 2 00280035

Coarse gravel.....ovau.. - - A26

LE S P A 64256 00300050 —

Boubder ........c0c0nva. =256 000 00 -

' Benson and Dalrvmple (1967,
* For indicated mmerial; Chow (1959),

’ Chnly Tor upper regime o where grain roughness is predoaminant.

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

Supply Paper 2339
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Errors

Critical Depth Flow Errors

Location:
Warning:
Warning:
Warning:

Is it justified?

River: RS: 18713.14 Profile: S0YR-FIS Downstream

The energy equation could not be balanced within the specified number of iterations. The program used critical depth for the water surface and continued on with the calculations.
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
The energy loss was gfeater than 1.0 ft (0.3 m). between the current and previous cross sechon This may indicate the need for additional cross secbons

Note:

Nulbple aritical depths were found at this location. The critical depth with the lowest valid, water surface was used.

Legend

p———
WS 500yr
Crit S00yr
—_—

WS 100yr
[V

Crit S0yr
-
WS 10yr

cHECk-RAS errors
HEC-RAS errors

BN Hec-

File

Iirlnl X-<|~=,—>| - |~uﬂ EEIjlu:ml £|ﬁ*l£l£"‘:

'..l'l

Edit Run View Opticns GI5Tools Help

HT.

i P P P 1 12

||

Crit 10yr
e

WS FW

WS Sﬂyr
Crrt 100‘,rr
Crrt Fw

Ground

(Knipe, 2003)
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Errors

* Profile lines crossing

Drawdowns e

Legend
WS S00YR-FIS
WS 100YR-FIS
WS S0YR-FIS
WS 10YR-FIS
Ground
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Equal encroachments
Acceptable surcharge
o 0.00"to0.14’

O

No negative values

Floodway Run

o
1

| 100-YEAR FLOQDPLAIN

e FLOODWAY ——|——  FLOODWAY [— ';?Q‘DWA‘!_F
FRINGE FRINGE
STREAM
CHAMMNEL
FLOOD ELEVATION WHEMN
COMNFINED WITHIN FLOODWAY
ENCE@M EMT E‘ICF[D._A{;_}_-I_MENT
=
'Y T & | o T

AREA OF FLOODPLAIN THAT COULD BE USED ELOOD ELEVAT FOR
FOR DEVELOPMENT BY RAISING GROUND ENCnDﬂCHMEN‘?HOEEFLE—J(EUPLMN

LINE AB IS THE FLOOD ELEVATION BEFORE ENCROACHMENT

LINE CD 15 THE FLOOD ELEVATION AFTER ENCROACHMENT
"SURCHARGE IS5 NOT TO EXCEED 1.0 FQOT (FLA RECQUIREMENT) OR LESSER AMOUNT IF SPECIFIED BY STATE.

Figure 7. Cross section of the floodplain showing the floodway, floodway fringe and
surcharge. The model assumes that the entire floodplain outside of the floodway is
filled or otherwise obstructed.
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BFE Tie-in

Project Area Limits:
* The Corrected Effective BFE when compared
to the Effective BFE
e +/-0.1feet
* 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.
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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.

BFE Tie-in

XS|R/S|FIS|DE| A [CE| A |EX| A |PR| A
M 104 4894 4894 00 4899 05 4899 05 4899 05
N 1.20 4894 4893 -0.1 4898 04 4898 0.4 4894 04
O 131 4894 4894 00 4895 01 4895 01 4895 01
P 151 4894 485 01 4896 02 4896 02 4896 02
1.53  IN-56
Q 155 4894 4894 00 4895 01 4895 01 4896 0.2
R 165 4894 4983 01 4895 01 4895 01 4896 0.2
S 1.79 4894 4894 00 4895 01 4895 01 4895 0.1
T 193 4894 4894 00 4899 05 4899 05 4899 05
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Model Comparison

CE/DE vs. Existing
e Potential Violations?

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

Effective vs Revised/Proposed/Post-Project/As-built
* No-rise?
* Ifincreases, adverse impacts notifications required
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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)

Bad Tie In Good Tie In

*  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.
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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 ldentify 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

Guidance for Flood Risk
Analysis and Mapping

General Hydraulics Considerations

November 2024

(FEMA, 2023)
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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

r N
Graph for Subbasin "Subbasin-1" @E&
|T Subbasin "Subbasin-1" Results for Run "Current"

@ 0.09
o T 047
& £
= 0.8
= £
o 1.2
16
30
2.5
. 204
o
£ 157
=2
= 1.0
o
w05
0.0

T T T T T T T T T

03:00 04:00 05:00 06:00 0700 08:00 09:00 10:00 11.00 12:00
16Jan1973

Legend (Compute Time: 10May2012, 11:31:15)

— Run:Current Element: Subbasin-1 Result:Precipitation

[ Run:Current Element: Subbasin-1 Result:Precipitation Loss

Run:Current Element. Subbasin-1 Result: Outflow

— —— Run:Current Element. Subbasin-1 Result Baseflow

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

Z>

el Bottom

Datum

(USACE, 2015)
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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

= X-Y-Z Perspective Pl

File Options o
HTab
Upstream RS: 12 - ﬂ ﬂ ﬂ @ al 0] Py
DownstreamRS: |1 - EECTE s Viow
Azimuth Angle P‘m..wa
K

r (R P
File Edit Options
=

View Jables Tools

fcl
GISTools Help

Critical Creek - Example 1

Plan: Modified Geometry ConJl!

= Qﬂmwsmms'

Lower River 285,

i ' o

1.1722,0.8855

Legend
[=—]
WS 100 yr

Ground

.

Bank Sta

Digr% nd

(USACE, 2015)
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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
e Calibration Parameter Adjustments must be inline with
measurable conditions.
* Aerial photos can be helpful to compare reasonableness

of the simulation

(WBIW, 2025)
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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

Guidance for Flood. Risk
Analysis and Mapping

Elevation

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

newly acquired elevation data

November 2023

(FEMA, 2024)
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Data Requirements

P

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)
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Data Requirements

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
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Data Requirements

Hydrology 24-hr PF estimates with 90% confidence intervals
Latitude: 38.5739°, Longitude: -B6.6161°

* In order to perform hydraulic analysis, /
hydrologic or flow data must be available for IZ | /
each of the five flood frequency events and < ] //
the 1-percent plus flood event. (New EJL S /::/ — ;Jgﬁ:é:nu;nmfw? 90%
Studies) 5 . e IS
i confidence intarval
* Significant changes to the hydrology of the g .. ////
watershed can be cause for the peak flow £ a /
not reflecting existing conditions 3
1 2 5 10 25 50 100 200 500 1000

Average recurrence interval (years)

NOAR Atlas 14, Volume 2, Version 3 Created (GMT): Tue Sep 2 19:22-46 2025
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Model Development

Narrative detailing the process and considerations made
while building the models

e Deviations from recommended values of inputs
e Calibration data and use

* Highlights of major changes to the effective data
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Guidance for Flood Risk Analysis and Mapping

Guidance for Flood Risk
Analysis and Mapping

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

Hydraulics: One-Dimensional
Analysis

steady flow, step backwater model for subcritical flow.
* Following to Guidance for Flood Risk Analysis and Mapping

Hydraulics published in November 2016.

November 2016

2 FEMA
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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.

ETIYR) 32T, |f:(|a£3

505 505 - hﬁ ' v,
- T g -
500 500 - T’QWN OFN_CH
% : % g | 180187 T
H 495

495

1

FLOOD PROFILES
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E E
S eaug L 485
g
=5
#
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=
S
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&
o
=
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a75 = L 475 | S
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=
E=E=
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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.

ERIVET STIAYEZZ5
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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. _
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« 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 Ato 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
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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

Month #

Responsibility

Applicant

12

13

14

15

16

17

18

.Primary Responsibility .Supporting Responsibility




DNR DIVISION OF —

Indiana Department w AT E R
of Natural Resources

QUESTIONS?
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