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Why do we need
floodplain management?

« The National Flood Insurance Programs (NFIP) Improves the resilience of
communities

« Insurance coverage improves recovery after a major flood event
« Mitigation and reduction of flood risk through improved standards
* Flood Insurance Rate Maps (FIRMs) are produced by FEMA to depict flood risk

« A countywide Flood Insurance Study (FIS) is a report to support the flood maps
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Flood Study
Process

Coordinated with the communities

Evaluates the flood risks through
engineering analysis
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Flood Study Process

1. Hydrology

2. Hydraulics

3. Floodplain mapping
4. FIS Exhibits
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Table 3 - Summary of Discharees

FLOODING SOURCE DRAINAGE AREA
AND LOCATION (sq. miles)

PEAK DISCHARGES (cfs)
10-YEAR 50-YEAR 100-YEAR SMH-YEAR

COBB BROMOK

At the confluence with 4.2 360 910 1,00 1,550
ro o the Rocky River
RIOCKY RIVER
Approximaicly .7 mile 237 2,030 1310 3,950 5 G50
upsiream of connty
bonndary

a. Analyzes the rainfall effects of a drainage area st s of
b. Identifies peak flows in a stream
c. A Summary of Discharges Table is produced

d. The 1-percent annual flood chance (100-year)
event is referred to as the Base flood
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Hydraulics

a. The flooding source is studied using one- | —
dimensional (1-D) and two-dimensional (2D) > ; et
methods -

! EnCRDACHEENT
n’

FLOGD L EaTs
BLFGRE [NCAGACEWLNT
O PLODOFLARN

ain Branch

b. Routes the discharges through a stream

c. Analyses the effects of structures and stream
characteristics to calculate water surface
elevations it 81 218 P o o

TUSTCEARTY WOT T (ELETO | FOOT EESEAL @ AT OF LESSIR SINGHT B EFECEIED BV BTRTE.
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Floodplain Mapping

a. Flood Insurance Rate Maps (FIRMs) are
produced based on the analysis

b. The FIRM is the basis for floodplain
management and mitigation

c. The Flood Insurance Study (FIS) provides
detailed information to supplement the FIRM.
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% FEMA FEMA Flood Map Service Center: Search All
Products

2 ) Navigatior

Choose one of the three search options below and optionally enter a posting date range

Q) search . o
Jurisdiction Jurisdiction Name Product ID @

State Jurisdiction Name or FEMA ID  Product ID

OKLAHOMA
MSC Search All Products
County

BRYAN COUNTY

FIS Exhibits = =

> Filter By Pe

Summary of Discharges Table

LOOD PROALE:

COBE BROOK

o 9

Floodway Data Table

o
o

EDERAL ENERGERCY MAMAGEMENT AGEMCY

L T |
N } i b
39s8§ f3saa}, | e assasaanat aamas T
$ A2 R SRR ARAZE] 2L aE: G 1
e . H + mmmal iamEmasmEma EmmmEmE ha e
b 223 ¥
e e e e e
o
o | FEEs MAN | ALo0D e
= I
AND NCORPORATED AREAS

Summary of Stillwater Elevations Table

Q

Flood Profiles

FLOOD COUNTY, USA

e. Transect Data (in coastal and Great Lake communities)
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What is a
profile?

Graph of the flood elevations
along the centerline of a stream

« Adirect result of a hydraulic

analysis
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A Riverine Profile:

1. Plots water surface elevations for various flood events

2. Shows Important Stream Information
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s, Profile Flat ‘#‘ﬁﬁ
File  Options  Help
Reaches . |J|I| Profiles .. |ﬂ£| I ot sl Conditions  Raload Oata
Dald Eagla Creak Dam Draak Study Plan: PMF - Froshlich Breach Parameters /82005 -
Biakd Eage Cr. Lock Haven I
fony Legun
j "EG 02141999 1800
W35 300
] Gt GZJANTE02 1800
-:EI]-: Ground

Hydraulic Analysis:

-
§
H

a. Each surveyed cross section corresponds with plots of B Ll |
water surface elevations along the stream : ; I ik
b. Typical annual-chance exceedance flood events include: B gﬁ —— E } 1|88

o 10-percent (10-year)

o 2-percent (50-year)

o 1-percent (100-year)

o 0.2-percent (500-year)

c. The 1-percent flood event is considered the Base flood
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532 g f S rm-|v.-s.nnﬂma
m = 500-YEAR FLOOD / o ::
Water Surface Profile |.. B
5 : / e
Graph: e
E 599 . o o v m-'li"EARH_OOD
< : RPN S /7| STREAMBED
a. Prepared for Zone AE areas with established = [
Base Flood Elevations (BFES)
b. Plots water Surface Elevations for Flood Events 11— i’
and Stream Bed 0
526

c. Hydraulic Structures and Road Crossings 0 50 100 150
STREAM DISTANCE IN FEET ABOVE CONFLUENCE WITH LAKE HIG HTOWER

d. Lettered Cross Sections
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Profile Layout

Graphical presentation of
flood flooding events

Elevations of structures and physical
topography along streamline



A Profile Shows:

1.

2
3
4.
S)

Hydraulic Analysis Plots
Graph of Elevations
Stream Information
Vertical Datum

Backwater and Conjoined Floodplains
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Hydraulic
Analysis:

670

FLOOD PROFILES
CHUCKWA CREEK TRIBUTARY 2

60

650

ELEVATION IN FEET (NAVD 88)

a. Every Plot Pointis a

. 640 g
Cross Section 5
Locati £52
ocation RERE
LEGEND Y E 2
10.2% ANNUAL CHANCE FLODD g 8 g
—_—— 1% ANKUAL CHANGE FLOOD 5 oS
b. All features of the —-—— oo | | S =5
.y T e e e e e e e e e | ———— 10% ANNLAL CHANCE FLDDO * EZa
hydraulic model T o hah
O CADSE SECTION LOCATION é
Ft
1.0 120 13.0 s
STREAM DISTANCE IN THOUSANDS OF FEET ABOVE CONFLUENCE WITH CHUCKWA CREEK 0T GONPUTED 05P
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Elevations: .

a. All Calculated Water m HE s R s
Surface Elevations are s s i Giis i
Plotted | olo q_|E5

LEGEND ES E%
. 101.:2% ANHUSL CHANCE FLODD g =
b. All Structure heights o 5 8%
and Ground Elevations woncnae | |8 S 2
. — POP%P%  STREAMEBED E o=
along the Centerline g S
are Plotted %0 470 wo |2
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Stream Information:

a. Profile Legend
b. Stream Name
c. County Information

d. Community Information
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ELEVATION IN FEET (NAVD 88)

700

<L sonf

- 700

— 690

680 &3+

H 680

BRANCH

— 670

FLOOD PROFILES

CONFLUENGE OF CHUCKWA CREBR |

TRIBUTARY 2 SOUTH

I CHUCKWA CREEK TRIBUTARY 2 I

660

650

LEGEND

0.2% ANNUAL CHANGE FLODD *
1% ANNUAL CHANCE FLOOD
2% ANNUAL CHANCE FLOOD *
10% ANKUAL GHANCE FLDOD *
STREAM BED

BRYAN COUNTY, OK
AND INCORPORATED AREAS

(CADSS SECTION LOCATION

FEDERAL EMERGENCY MANAGEMENT AGENCY

STREAM DISTANCE [N THOUSANDS OF FEET ABOVE CONFLUENCE WITH CHUCKWA CREEK
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700

690

Vertical - -
Datum:

670

FLOOD PROFILES
CHUCKWA CREEK TRIBUTARY 2

— 660

H- 650

[ evevenonin reeT vavo sg) |

a. NGVD 29 used in older 8 -
StUd'GS IR i i NN NN NN N I 1 A A A A

640

b. NAVD 88 is the vertical ,’ REEREEERE NRRE N R REEREmEREE S mEEREEEE EEREEE e REEaEmEREs AR EREEERE REREEmEEEE S (AmAmEma AmnEmm.

datum for newer H .'fff T HHHHHH AR A H AP AR A
Stud|es ' Enii E NN EEEEEEEEE EEEEEEEEESEEEEEENEEEEEEEE NN SEEEEmSEEE EEEEEEE LEGEND

630

10.2% ANHUAL CHANGE FLOOD *

............................................................. _— 1% ANNUAL CHANGE FLODD

c. Conversion factors for e e ] T o
different studies can be ok L T ] TR e
found in the FIS report | e e O s

a0 10.0 1.0 120 130

BRYAN COUNTY, OK
AND INCORPORATED AREAS

FEDERAL EMERGENCY MANAGEMENT AGENCY

STREAM DISTANCE IN THOUSANDS OF FEET ABOVE CONFLUENCE WITH CHUCKWA CREEK * NOTEOPAED 05P
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680

670

FLOOD PROFILES
CHUCKWA CREEK TRIBUTARY 2

Backwater:

60

650

ELEVATION IN FEET (NAVD 88)

a. Occurs at

&
B40

confluences :
Z5¢
. . LEGEND w0 g E é
2
b. Static elevation from ounon. || |5 S
. ——— 1% ANKUAL CHANCE FLODD E f_'? &
the maln Stream — e e 0%, AWML CHANCE FLODD * E E 8
_______ 10% ANHUAL CHANCE FLODD * = E E
“TETEPE  STREAMEED = @m=

O CROSE SECTION LOCATION EI

s

1.0 120 130 E

STREAM DISTANCE IN THOUSANDS OF FEET ABOVE COMFLUENCE WITH CHUCKWA CREEK * NOTEOPAED USP
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690
Favatal CONTROL] [ il,yu;_n_ur"\u CREEK
E-

680

uif;;—m

FOHH
i

cand UENG

Conjoined Floodplain | -

a. When the flooding hazard from the 660
neighboring flooding source is greater
than from the profile stream, the water
surface elevations of the neighboring
flooding source are shown on the profile.

650 o T

b. The extent of this influence is noted on
the profile along with a “Flooding
Controlled By...” note

640 nassa= LLF

ELEVATION IN FEET (NAVD)
A
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How are BFEs
determined from
a profile?

* The profile is a plot of the BFEs
along the streamline

 Landmarks are used to locate
position along the stream
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BFE from a Profile:

1. Stream Station along horizontal axis
BFE values along vertical axis

Find location of interest using FIRM

B W N

|dentify desired BFE
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BFE Values:

a. Vertical Datum

b. Elevations
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ELEVATION IN FEET {NAVD 88)

STREAM DISTANCE IN THOUSANDS OF FEET ABOVE CONFLUENCE WITH CHUCKWA CREEK
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6 FEMA's National Flood Hazard Layer (NFHL) V‘ewer with Web AppBuilder for ArcGIS

- . [

“"'

Location of
Interest:

FLOOD PROFILES
CHUCKWA CREEK TRIBUTARY 2

a. Stream Location

b. Landmarks

c. Distance from
Landmark

FEDERAL EMERGENCY MANAGEMENT AGENCY
BRYAN COUNTY, OK
AND INCORPORATED AREAS

05P
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FEMA's National Flood Hazard Layer (NFHL) Viewer with Web AppBuilder for ArcGIS
D il
o, Ml N \ . B
e | S | | == \ ) . L4 - 690
Measurement X ks “ - L HH o
o ca I O n O Measurement Result ;Ql; §
470 Feet =" § g
Interest: | '
: . .
a. Stream Location \%} . N
s Ll '/ i -
4}&.}3%0 , | o0 é
b. Landmarks N — SO | <
\ . \ _i'f:“ v' v '. d o g E-g
Dist f ol Y : | .| |5z
C. istance from 5 R . 88
Landmark z e
=52
470 feet upstream of 4 |B
L ettered Cross Section B 05p
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LOMR Revision Process

» Letter of Map Revision (LOMR) process allows flood hazard information to
be revised

« Revises a portion of the stream profile for Zone AE
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Page 1614 ‘ Issue Date: Juty 12, 2018 Effective Date: November 25, 2019 | Case No.. 19-06-0163P LOMR-APP

Federal Emergency Management Agency

| [ | : Washington, D.C. 20472
LETTER OF MAP REVISION
DETERMINATION DOCUMENT

COMMUNITY AND REVISICN INEORMATICN PROJECT DESCRIPTION BASIS OF REQUEST
Town of Calera CHANNELIZATION BASE MAP CHANGES
Bryan County CULVERT HYDRAULIC ANALYSIS
] ahorma HYDROLOGIC ANALYSIS
Z Iﬁ I ' COMMUNITY UPDATED TOPOGRAPHIC DATA
a a n o m a I O n omn—m——
|benmeier | Doberry Extates, Calera Cklahoma APPROXIMATE LATITUDE & LONGITUDE: 13.944, -96.422
SOURCE: Prockion Mapping Sbocts  DATUM: NAD €3
ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES
TYPE: FIRM N dBOTSCESIOE  DATE: June 22011 DATE OF EFFECTIVE FLOGO INSURANGE STUDY: Juna 62, 2011
PROFILE: 26P

SUMMARY OF DISCHARGES TABLE: 2

« Supported by technical analysis S

* FIRM - Flood Insurance Rate Map

FLOODING SOURCE AND REVISED REACH
Unnamed Tributary to Mocee Crask . from appenximaely 840 feet upsiream of North Service Fisad to the downstream side of North 3rd Stoet

« Can revise one or more streams

SUMMARY OF REVISIONS

Flooding Source Effective Flooding  Revised Flooding  Increases  Decreases
Urnamed Triutary to Maora Croek Zane A Zane AE YES YES
Mo BFEs* BFEs YES NONE

« Must reflect As-Built or Existing Conditions of a floodplain

This doeument pravides the determinabion fiam the Department of Homeland Seeurity's Federal Emergency Management Ageney (FEMA)
regarding & request for & Letter of Mag Revision (LOMR) for the ares deseribed abave. Using the informalion submitted, we have determined that
& revision to the food hazards depicted in the Flood Insurance Study {FIS) report andfor Naticnal Flaod Insurance Progeam {NFIP) mep is
warranted. This document revises the effective NFIP map, as indicated inthe attached Piease Lse the enclosed annotated map
panets revised by this LOMR for floodplein menagement purposes snd for sl flood nsurance policies and renswals in your community.

This detemination i based an the ficod data presently auzilsble. The onclossd documents provide addition: s detormination. If you have
any questions about this document. pleass contact the FEMA Map Infarmatian eXchange toll free at 1- Y 2&2? (14774 EM.! rMP| or by letier adcrossed to the
Of

« Revises Special Flood Hazard Areas (SFHA), Base Flood
Elevations (BFEs), Floodways, etc. e

Patrick *Rick” F. Sachitt, P.E., Branch Chict
Engnearing Services Branch
Fadesal Insurance and Mitigason Administration 180801637 02AL
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RASPLOT v3.0

1 1,090
I I I 1% ANNUAL CHANCE
o I I e BACKWATER [FROM DEER fEVISERIREACH

CRYEX LS

" E " E% APRIL 26, 201
= & 5 oE< HE
ﬁ% g & §5§ : 3 Revised Swion 4.504 =
Ex 2 = i 28 Effective Station '4 806" —|
- EH E z 555 3" ano | & «
: g
»  Zone AE profiles require revising a portion of the effective riverine G (B
profile ity i AR (0 [t £ |0
1 1 T ===~ o |o
REVISED BY LOMIE EFFECTIVE __| o 8 3
ALy 11, 23 T z|@

* 0.5 feet tie-in to the effective profile must be met for zone AE
revision

e

|
|
|
1
\ W 1B4TH ST \’\‘\\A)'
g

* Revising Zone A areas require new profiles with established BFEs

ELEVATION IN FEET (NAVD 88)

*  Backwater and conjoined floodplain issues need to be addressed . LT

REVISED BY LOMR EFFECTIVE

*  Arevision boundary will be included to identify the revised portion
of a stream e /

« Use RASPLOT, US ArmK Cor of Englneers (USACE) o A 5
software, compatlble wit o E o | o lbdle
0 050 1.00 150 200 250 300 350 400 ESEEW

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH DEER CREEK

FEDERAL EMERGENCY MANAGEMENT AGENCY
OKLAHOMA COUNTY, OK
AND INCORPORATED AREAS

-
o
9
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Creating Profiles using RASPLOT

« HEC-RAS Model needs to be steady state

« Extracts post-project/ as-built plan data from HEC-RAS model
« Creates database with elevation values

« Populates lettered cross sections and structures if applicable
« Fixes BFE drawn-downs

* Plots the .dxf profile from the model results

 Delineates backwater effects

Delivering a better world ©" aecom.com
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How to use RASPLOT:

1. Opening HEC-RAS files

Extracting data from HEC-RAS (mdb and dxf)
Editing profile data

Paneling/ Plotting

o &~ W N

Exporting DXF files

Delivering a better world ©" aecom.com



Opening
HEC-RA
files:

Delivering a better world

o RASPLOT v3 - 2013

—
B ® ,
- of

Open || DXF Editor | Extract Data | EditProfile | Create DXF

g .7

FOT | Utilities  Help

HECRAS Project
RASPLOT Database

C\sampledata\sample_data\sample_data\HEC-RAS\FishRiver\FishRiver.prj

[7] Use Node Names

Tle: HEC-RAS Version:
Curment Plan:
Geometry:
Steady Fow:
Description; Model Unit
Foodway Plen: | v] PocdwyPoie: [+
Profiles
Profile Frequency Backwater Bevation Backwater Text

A=COM

r

sl RASPLOTv3 - 2013

[ESRE—)

'C o % -FT. : Ch

Open DXF Editor | Extract Data | Edit Profile

Data Source: C-\sampledata‘sample_data‘\sample_data\HEC-RAS\FishRiver'\FishRiver prj

Project: C\sampledata'sample_data‘\sample_data'\HEC-RAS \FishRiver\FishRiver pq

Title: FishRiver

Curert Plan: ata\sample_data\sample_data\HEC-RAS\FishRiver\FishRiver P01 Muti_10-04-10
Geometry: sta‘sample_data\sample_data\HEC-RAS\FishRiver\FishRiver G02  FishRiver_06-28-10-05
Steady Flow: ata\sample_data'sample_data\HEC-RAS\FishRiver\FishRiver FO1 FishRiver_MULTI

FOT | Utilities  Help

|| Use Node Names

HEC-RAS Version: 4.00

Description: Baldwin County Riverine - Fish River Detailed Food Study Model Unit: English Units
Foodway Plan: [C:\sarrpIsda!a\sarrple_dda\sample_data\HECvH.AS\HwHi\rs vl Foodway Profile: | FW v
Profiles

Frequency Backwater Blevation Backwater Test

1%-annual-chance

[10:%-annualchance
D02PCT [2%-annualchance
0P2PCT [0.2%-annual-chance

@ aecom.com



Extracting
data from
HEC-RAS:

Delivering a better world

RASPLOT 3.0 User Guide !

—

H‘ / -

Data Source
Prok
Tithe:
Clsmertt Plan

Geometry
Sieady Fow:

Open DXF Edito

E.‘.:'mﬂ-mu =)

2 Bl 808 2

\BtractData| [Edit Profile | Create DXF | FDT | Utilities  Help

P \Admn\RAY Bxtract Data bF:':‘a:-: ot Testing \snictures \multipleOpening \Mulpleopening pr

P \Agmin\RASPLOT 2013 dataForRaspiot Testing \structures \muitipieOpaning ' Mulipleo [¥] Usa Node Names

Mulipleopening HEC-RAS Version: 4.00

ForRasplot Testing \structures \multipleOpening\Mulipleopening P03 | Multiple Profias
ForRaspiot Testing \structures muiltipleOpening \Mulpleopening G02| |D_26_geom
+ForRasplot Testing\structures multipleOpening \Mulipleopening FO1| |D_2tfow

Roodway Plan I.v HmﬁTmmmmw.Pm] Roodway Profile: Ft;l v

Profies

10
50
100
200

Profie Frequency Bfckowater Bevation Backwater Texd
50 %-annual-chance |»

10%emnualchance |+
| 2%-annuaichance v
1%-annual-chance |

02%anusichance |+

e — — |

A=COM
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o5 RASPLOT 2 - 2015 — = |kl
i Al 3 = i) )
= . A B | A % - 7 -
Open DXF Editor Extract Data Edit Profile Create DF FOT Litilities Help

Edit Profile Table
Edit Landmark Table
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Challenges & Limitations

2D Models

o Profiles have limited utility in true 2D study areas due to lateral
variations in water surface elevations

« Scale Issues

o Maintaining consistent scales across all profile pages is crucial but
can be challenging, especially for streams with varying slopes

« Lack of Digital Source Files

o When digital source files are unavailable, making necessary updates
or edits to profiles can be challenging and may require manual
adjustments using PDF editing software
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Summary

» Consistency and Standards

o Flood profiles ensure a consistent approach to flood risk analysis by adhering to
established standards and technical specifications

» Profile Layout

o The layout of flood profiles includes cross-sections, profile lines, and stream
crossings, which help users associate profile data with locations on FIRMs and
Floodway Data Tables

* Flooding Influences

o Flood profiles account for various flooding influences, including backwater
effects, conjoined floodplains, etc. This comprehensive approach ensures that all
potential flood hazards are considered.
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References

FIS Report Technical Reference; https://www.fema.gov/sites/default/files/2020-02/FIS Report Technical Reference Feb 2019.pdf

*  FEMA Guidance: Flood Profiles; https://www.fema.gov/sites/default/files/documents/fema flood-profiles-guidance.pdf

* RASPLOT 3 Release User Guide; https://www.fema.gov/sites/default/files/2020-07/rasplot v3 user-guide.pdf

*  FEMA Emergency Management Institute; 1S-274: How to Use a Flood Insurance Study (FIS); 3/10/2020;
https://training.fema.gov/is/courseoverview.aspx?code=IS-274&lang=en

* FEMA; FEMA Map Service Center; https://msc.fema.gov/portal/advanceSearch#fsearchresultsanchor

* FEMA; FEMA's National Flood Hazard Layer (NFHL) Viewer; https://hazards-
fema.maps.arcgis.com/apps/webappviewer/index.html?id=8b0adb51996444d4879338b5529aa9cd

Delivering a better world 6\ aecom.com


https://www.fema.gov/sites/default/files/2020-02/FIS_Report_Technical_Reference_Feb_2019.pdf
https://www.fema.gov/sites/default/files/documents/fema_flood-profiles-guidance.pdf
https://www.fema.gov/sites/default/files/2020-07/rasplot_v3_user-guide.pdf
https://training.fema.gov/is/courseoverview.aspx?code=IS-274&lang=en
https://msc.fema.gov/portal/advanceSearch#searchresultsanchor
https://hazards-fema.maps.arcgis.com/apps/webappviewer/index.html?id=8b0adb51996444d4879338b5529aa9cd
https://hazards-fema.maps.arcgis.com/apps/webappviewer/index.html?id=8b0adb51996444d4879338b5529aa9cd

A=COM

QUESTIONS?

Alberto Bravo, EIT, CFM
alberto.bravo@aecom.com

Babacar Mbow
babacar.mbow@aecom.com
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