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Synopsis
The flood risk assessment method of National Flood Insurance Actuarial Rate

in U.S.A can be referred to flood risk assessment in Japan. In this Technical
Report, hydrological and hydraulic analysis method, the calculation method of
National Flood Insurance Actuarial Rate, and the current state of National flood
Insurance in U.S.A is covered.
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DItAB R~y 7T —
HBUMETREIND I00FEREFLERIIRZ 1 1OHRABREy 7Oy —=0 7 D5 H A K
ELTFIRMZERREND,
IEXB KM DO REMEEFIE
HMETOERBEKMNEESFEIX., TRO2BVOFEIHITLNS,
OMEROFRM2 L ¥ =P OLBITERREER L., SHEE, D 100 EHEHA T

DERKBEZHEET D HiE
OLUMEKD THEM CHMEICLIRTARENTVEHEA, #METHE LN BFE
DIRALHERT K & S48 2 Fik ' '

UTTR, ZhbDFEICOVWTHEBEIZR~NS,
AMBRE D L EEEREZEET S i ' _ , _ ‘
MR L D ERSTEREERET B HEOHE. TRORT v 728 U CERERKI AR E
Iha,
®ﬁ§ﬁ%%%mréhtﬂﬁl%l$Té |
@QULEIJELTFIRM 3R EB ELIIEALT, T0O2o2FALHERICT S,
@FIRM LIz R &N AR O 100 EREH K TONERER*HBNO FrEhEbd
D, RB.AXBOINERERI, #HERIVER LB EE2EVCERHFERITV
RET D, ' ‘ ‘



@DZDOFEORENFRBENCH 222K T2, LEREFT RN, MEL2-
TWBILERBVOSEER L —BHLARAThEIRL2W, EAROILEFEDKERIZ L -
TREENZAMLET RECAVIHEROSEREABO 200 LURNTRTh TR
L7y, WOBAKICBEL T, LEROEL TRE ShZE&BARM L REKL L DEW

. MEROEBREEO 250 1 URTRFIERL 2, 25 TRITEZ0FE -

EFRVWAHZLIETER2NWELTWS,

TOFENERTERLIE. TNICEDERRAMERET B, WS TOERALIZ
ERHBIZI-TRETDIZ LB TH D, EMAKEEXHELEERIZ. THRASKOH
EZITV, BUREEZEARBAKMLLE LTRET S, ' a

T ERHERIT)a sy Ea—F7 s 76 LT . FEMA 8B % L7 QUICK-2,SFD.
PSUPRO, XEEET EKIZ X5 HEC-2, HEC-RAS, XE#HEFHEIZ L5 WSPRO, NRCS
LD WSP22E0H 5,

b)7 — & DHRIC L D Fik

MBI TERBAKMPEESNZXE O LERE 500 7 4 — b (1560m) IR OEHE T,
LERCHFAAESOFER THER LIZIERE L REE 25613, TROEFREKILE
AFETDZENTED, EEL, THRHCHEDHRFEL, EKOEENEZOLNDIHEI
TAWSZ EBRTERWVWE LTS,
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40 y TT 40
x r
35
s g
> hy
[V} =
2 =2
| ot e
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—-— 100-YEAR FLOQD
o TTTTT RS STREAM BED
20800 1000 1200 1400 600 1800 2000 2200

STREAM DISTANCE IN FEET ABOVE THE 'COHPORATE LIMITS
24 F—F OINIEE—RHEER

(3)2¢ 40 ¥ (Detailed Methods)
IITI., HHMERBITAEARABAKNOBEEFEEET,

)



DUKRBE R~y 7 TOY — VRS
HMETRESND 100 FRELERIIR 111 OBRKRBREEy 7O —=0 2705 b
AE B & LT FIRM iZ&rmah b, £, AKHEKE L ORRE TOEKIDEIZ >V T,
TNENAHBI UV AORKBE LTHRREINDE, ThODHEDERBAKMOBEEFEIIC DN
Tik, 3. k3T - 7k@ﬁ¥$ﬁ¥/£@i,ﬂﬂ ZoWT) THET A,
W ERBAM O BB EEFE .
BEAIETTIX. RRIIB L ORERO 100 ERERK Y RERFFCEIVEET S, 20
EOEMAFENET — 2, WENOBEYOREEERT A LRLELRS,
UTIRZDORBEZOVWTEET D,
a) i S5
([CEFEEET T — %]

HEMETHCIREEEN T — 21, RHEEREREZAVIZENEE LL., WEEKT —
FEBERPOERTA2HAIT. XEHERERORKE (U.S. Geological Survey
Quadrangle Map) & @ UL D FEM 722 i F2 XK AS LB LYin LTW3,

[ BT eI B ]

BEEMARIZ, 1 EEXODWTIHELEELRY, LV KREALAKE ’W’E#KUDE BdH D%
BT, ENOOXKBEOHEIZ, PR L1 >OBBEALEL RS, £, TROHS
BEEEBMTOLERHBE L LTS,

Q2 WEEDELRBEXKMNBFEDERN 1 74— A LEORE
@ S5 17 m E BRBEAY 500 7 4 — b (150m) J:'OE’HL'C\/\@*EA
[(HEWrE DAL E ) ‘
RMETEOBU 2MUELRET HHEIC iTﬁ@ﬁkM%Lfﬁoaeré
W FTHIND I00ERRHBEKOBMBICEETHDZ & (X 2-5),

2-5 MBTEOmE
FESM - AR, FEFR. *ﬂfa‘&b\otﬂ’é%ﬁﬁ)w‘ft?‘é%iﬁ WALELTWD
e,



RE: XNoLkfzy, REEELKCHLELTWDEZ & (K2-6),

Contours

Drainage
area
boundary

2:6 MEBEAHRICKTSEMEME

BEY  H27TIOR LRI, BEPBLIVETRICIEHET SRET 5, LTHl
BrE#EpORBE I T2VER (22T, BEVE TORKBIIEW)
RET D, LTHRONLENERRPIZEELVRESX LHAKEZERT D

ZEBTED,

©)

Water's Edge

Roadwa : ’
Emm% F—W{—JW i
i A A

1 w

{ ' Roadway
Embankment
S S T |
Water's Edge
Flow _ ,

& 2-7 #EWEDIRBITLIHEMEMLE

b)KAL B E F ik , :
HMETIZ. BERAERHBCTCLRBFEOKMNEZEEL., TORKE LV KGR REZ



RET 5. RERHEET 5 HECABHET — Fik, ERTHAL LB EANICIIR
MEELELOEAND |

T, REMENCHFETSER., E. 82, ¥4 FLTERO LE2RA KT, B
DRYMLEE LTRYE, JIRARERAOTRIHEET .

7o, BRECHEILOVT Y ARCEBTMEET .

3. KX - KESBFFZOHEMIONT
3.1 avFa—470554IZD1T
(DHARRBR~ y THERICERATED a0 Ea—2T 0S5 A
BAKRBREE~ Yy T7E2ERTE2EORXERATE2a s Pa—2 70 7T A3, ERITEHAD
44 FED 65.65%@EQBLUVGZEHMLIZLD ER->TWNE,
COFBA TR, UTOZE2BRETAZ EAERSA TS,
QU KAE T 270 /7 L0ERLILERIBFAOBMYE, I WWThhr—FIcE
EEET HBAFEEIC X > Tl - WIS B2 &
@1 —Fv=aTARTRITAY—Ra— ROV THLXELETV, BFRETTSZ
EERELTWBAZ
OFEMAR LU ZDF YT Ak o> THER-EESNE FIRM & > CTHELZ T 55
EBLUFROTRCOBERERZOT 7S 2 ERAAETHDLZ L
@arta—47urTA0BE
rROEHER -T2 Ca—F 07 AITRO2BEVIIHEAENSD,
D4 E&REE 5 L (Nationally Accepted Model)
OB E T T /v (Locally Accepted Model)
ArCa—F7n 7 AREERTEETVE LTRELEI 2T, ERTHESD 44 E
D 65.6%@EDBLUV@EHELTLERD S, —ﬁ ﬂﬂ@m%Twwﬁé\iﬁ%ﬁ¢é
MAOHEYBEICL DM - REBE ST, RIEE2ELEH . EDETVITY FEMIRRE CHEA
T& 5, HHBRRERLEETTLVO—Fl L& LTix, :n7FMT/A—$®&TﬂﬁT%&:D7
FEE N4 Fra 75 Z(CUHPFIFOERET N 5,
Barvva—Frual/SaEROERE
FEMA DR — A=V iZH 3D FEMAR L VRSN T Earya—F7a s T 5 Xk
ERN—VHUBOR 22T, T2 TR, ERAEEOSVIEICTESA TN
—HREYIC FIRM O fERKIZIZ, HEC ) —XRHE L LI AVLNTVS, TRV HDa sy
NZ L MIEDEEDEBLLT, UTFTRRLEZIEBETFLNS,
OEETERIZI-THREIhLTWAEZ L
Q@EETHEZ &
FROBHBIVERBFEAINRTHEZ b, %%kbfu&%@@}mc/)—zoz
2= F a7 ACERLEELTVS,



#&2-2 Hydrologic Models Accepted by FEMA for NFIP Usage (FEMAR—LR— kU))

Eﬁ|7n “‘A| wew |

2EREHELETIL. 2002/1/11

BMLEahtx

t 7,):;&

HEC1 4.0.1 and

u.s. Army Corps off

Water Resources Support

KEDRASFATOERNAFOS STANESR

(May 1991) Engineers Corps of Engineers %, %51 E (Calibration runs) MEFIL/AS5A—4
Hydrologic Engineering Center| PREIZEESh D,
(HEC)
609 Second Street
Davis, CA 95616-4687
HEC-HMS 1.1 U.S. Army Corps of{U.S. Army Corps of Engineers KX EFN Y L X T L (Hydrologic Modeling
and up Engineers Hydrologic Engineering Center  [System) (&, B@REBEOSETEFLF T ar %

(March 1998)

609 Second Street
Davis, CA 95616-4687
http://www.hec.usace.army.mil/

RBBTELOTHD. BREIIAL—+TERHDY
YuFBRT—2%¢FIBTENTEZ. RENTE
TRAKREERT, EFREEHAKFTEOTBIZBL
TERERIEESLEWBEOEOIZEREN S,

TR-20
(February 1992)

U.S. Department offU.S. Department of Commerce

Agriculture,  Natural
Resources

Conservation Service

National
Service
5285 Port Royal Road Springfield,
VA 22161

Technical Information

KBORLS-MRTOHEKNIROTSTNELH
%, %ﬁmmayﬁ%wwﬁx—aw;‘xil Bhh

o

TR-55
{June 1986)

U.S. Department of
Agriculture,
NaturalResources
Conse rvation
Service

U.S. Department of Commerce
National Technical Information|
Service

5285 Port Royal Road
Springfield, VA 22161

r/

quality/common/tr55/tr55.html

B G TOE—IRBEELTRKNIFOTSTH
#/ohd.

SWMM
(RUNOFF) 4.30
(May 1994), and
4.31 (January
1997)

U.S. Environmental
Protection Agency
and Oregon State
University

Center for Exposure Assessment
Modeling

U.S. Environmentai
Agency
Office of
Development
Environmental Research
Laboratory 960 College Station
Road Athens, GA 30605-2720
http://www.epa.gov/ceampubl/soft
wdos.htm Department of Civil,
Construction, and Environmental
Engineering Oregon State
University 202 Apperson Hall

Caarvallia OR 97331-2302
http://www.ccee.orst.edu/swmm/

c/

Protection

Research and

EROHAKBRICHT AW ELRIANT

(EREh

MIKE 11
UHM{June 1999)

DHI Water and

Environment

DHI
Eight Neshaminy Interplex

Suite 219 )
Trevose, PA 19053

Inc.

KBO RG-S A TRERFEEHUM K
FOySo%2 32—+ %, 220 HEMFIKESR
BEDHEEIZEDN, Z2OHFEMKREEHFERE
TELHEDHIEDNS, ChIZET BT S,

http:/www.dhi.dkTH 3,

DBRM 3.0 Bernard L. Golding,|Center for Microcomputers in KBORLEST-METORKNIEOTZI8ELN
(1993) P.E. : B BIEDSUMETILISA—BDOREIZBREH
Consulting Water| Transportation (McTrans) %o
Resources Engineer
Orlando, FL University of Florida
512 Weil Hall
Gainesville, FL 32611-6585
HYMO U.S. Department of |U.S. Department of Commerce |/KB® BG-7-1E R COEKNIEDD 5T ESN

Agriculture, Natural
Resources
Conservation Service

National Technical information
Service 5285 Port Royal Road

3. MEDSUNEFN/ISA—EOREIZRK SO
5o ’

Springfield, VA 22161




F2-2 Hydrologic Models Accepted by FEMA for NFIP Usage (FEMATR—LR—
2EEEIETIL. 2002/1/11

&Y)

KXBATET I 5 0
B &J)KxE [DR3IM (October u.s. Geological U.S. Geological Survey National %[flo);#7k$%l-“‘i’9"%>ﬁﬁb‘%\§tﬁéo hic
NAFOY S [1993) Survey Center CER-E Wl FINEN
7 12201 Sunrise Valley Drive Pgtg ://water.usgs.gov/software/surface_water.html T
Reston, VA 22092 °
HSPF 10.10 and |U.S. Environmental |Center for Exposure Assessment| RERDEXKBRIZNT IHEADESLD, ChiT
up(December ProtectionAgency, |Modeling BT 5o H A ME,
1993) U.S. Geological U.S. Environmental Protection|http://water.usgs.gov/software/surface waterhtmi T
Survey Agency b,
Office  of Research  and
Development
Environmental Research
Laboratory :
960 College Station Road
Athens, GA 30605-2720
MIKE 11 RR DHI  Water  and]DHI Inc. KT EY 32— (Rainfall-Runoff Module) (RR. £
(June 1999) Environment Eight Neshaminy Interplex BIONAN) (X, RPREFILTHY. ChiZhR LR
‘ Suite 219 BTORBOKNZERENICHET B, i#k/ A
Trevose. PA 19053 FOY5T13. KBORG-IBRTFMEhE, &
i BROEKBRIINTIHMENDELL S, Zhizh
FB59x7 YA, http//www.dhi.dkT&H B,
RJKEEH  |HECHFH  1.03|U.S. Army Corps of] BEML AL R EBERENEIEH®T
and up Engineers U.S. Army Corps of Engineers %o BB E R (coincidence frequency analysis)
Hydrologic Engineering Center  [(TAEEFLISEENTVAW B EITE>TIE
609 Second Street BEELD HEXBF.Y9z2THA+0
www.fema.gov/mit/tsd/di_ifh.htmZ &8,
Davis, CA 95616-4687

* ThodTa73L0KRECEROILRIBEL. V<ONDEMERIDOAFT EENTES.,

* TOTSLIFEEMIZA—A—ITLo>TERAEN  HECEBL TAFTHILETELL, A—

H—DYAMIHECH S AF AT §ETH Do



#2-2 Statistical Models Accepted by FEMA for NFIP Usage (FEMATR—LAR— k1))
2EZFET L. 2002/1/11

HEC FFA 3.1 |U.S. Army Corps offWater  Resources  Support{/KF—2IZBT 5L RBMZAESNERLI-TSH
(February 1995) |Engineers 178 : # kK K B 58 B R E 18 8t ( Bulletin 178,
. . . Guidelines for Determining  Flood  Flow
Hydrologic Engineering Center Frequency) | (19824F) (6> T . /KB RIFES
609 Second Street 795, HECWRCIZER- T b 21D TH S,
Davis, CA 95616-4687

Corps of Engineers

PEAKFQ 2.4 us. GeologicallU.S. Geological Survey KF—2I BT B BEERS AL &)
and up (April [Survey Hydrologic  Analysis ~ Software] 17B: f?@kfﬁﬁﬁ_ﬁfﬂﬂ;ﬁﬁﬂ (1982F ) IZHE~T. i
1998) Support Team KAEBHERTT 5,

437 National Center
Reston, VA 20192

http://water.usgs.gov/software/surf]
ace_water.htm!

FAN FEMA Michael Baker, Jr., Inc. BB OEKREMEFERET D,
3601 Eisenhower Avenue, Suite
600

Alexandria, VA 22304
* TOUSLIEERWITA—D—ITEoTERAEN, HECEBLTAFTHAIERETELL, A—HA—DJRMIHECH L AF A RECh B,




$#2-2 Hydraulic Models Accepted by FEMA for NFIP Usage (FEMAT R—L~R— kU)
EEEETIL. 2002/1/11

T E

—

=l VN I

T

L KK DRTE

BULEhteE

up)

Federal Highway
Administration

web page at:
http://www.fhwa.dot.gov/bridge/hy

HEC-RAS 2.2 u.S. Army Corps offWater Resources Support Center |[HEC-277 A JLIZHEC-RASIZ A Lfi— b'g"é ZEM
ET e [Froneer o of Engneers B O e AR AN B AR AR B
1 . o . 2EAVTRONDE 2]
(*'J‘E”C")'°g'° Engineering - Centerl 1o ¢ RASE 379 BRI R EFILAL I BB
609 Second Street EEHIEHRITNEIESLE HEC-2% BUL T
' IZHEL-KBREBRET SO DOHEC-RASD F
Davis, CA 95616-4687 FlZ. ROEBDI5—D%BTHESITRYERE
http://www.hec.usace.army.mil/ hd, 1)KEBEAEMNHEC-RASERULWTEEREHh
%, 2)HEC-RASE ALV THET L{tEh = /KB XA
HLRYVORMMASKEBEMICHRILTWLS,
WSPROSERBEIIE. ERELHTTRBLIIDEE
ICRLTHEENS, £z, EEFKEHR T E]
( steady flow water-surface profile calculations )
(SNET) %2 %179 HHEC-RAS version 2.2(Zversion
22ATEFHSATEY  NFIPSAEIZEALLZITA I
EBAELY,
HEC-RAS 3.0.1 |U.S. Army Corps of|Water Resources Support Center [Fh 4k RIZE LT, HEC-RAS 3.0.112. ERXE S
Engineers Corps of Engineers SWLBEOBROTERR/ELLAMBRICHLT. ¢
Hydrologic Engineering Center [ B A BX L{ERBFRE TR (low flow bridge
609 Second Street analysis method) UL\ THREDIREZLHIEMNT
Davis, CA 95616-4687 FLENWTERH D, TDOHE . HEC-RAS 3.0.1{FTH
. LE—FZFFEALT. HEShA IR L X —DEES
LKREEREDIT HIEMNTED,
HEC-2 4.6.22 US Army Corps offWater  Resources  Suppor|h/L/\—MERELDEMEA T a2 %28,
(May 1991) Engineers Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, CA 95616-4687
WSPRO US Geological Federal Highway Administration [DEE:84 7232 (X1998F6 AR CRIRTE 5,
(June 1988 and |[Survey, (FHWA) . 19884 R 1%, USGSD 2z TH A+

(http://water.usgs.gov/software/surface_water.htm
DTAFEAEETHD,

(FHWA) ddescr.htm
FLDWY US Department of  {US Department of Commerce % E K & B % ( equal conveyance reduction
(May 1989) Agriculture, National Technical Information|method) A5 T ik 38 X 7 —3 3> (encroachment
Natural Resources  Igervice station) #RET 5, WSP2LEHIZEREh S, 20
Conservation Service | 5085 Port Royal Road ETNEMALTERSNDITEIBRRAT—Lay
i X DB REE ERICHER TS HITWSP2ETF /L
Springfield, VA 22161 CEANShERIEELE,
QUICK-2 1.0 FEMA Federal Emergency Management iR SUEIZ &> THRBEEIW AR (ALE) D& TH AHZ
and up ’ Agency hBIEEBMET D, —2HANIE—EDOWHEIZH

(January 1995)

Hazard Identification Branch
Mitigation Directorate

500 C Street, SW
Washington, DC 20472

T HKEEERTBDHICHATIILENTES. 0
BMEQERICIZAVSILETERL,

HY8 4.1 and up
(November 1992)

US Department of
Transportation,
Federal Highway
Administration
(FHWA)

Federal Highway Administration
(FHWA)

web page at:
http://www.fthwa.dot.gov/bridge/hy
ddescr.htm

EROIIAN A ERN SR BESECIRHIEE |
EHRTIRBOKEERET D, VIrIZ7EE
UBEEE, 705 XEOEH /03 K1~
B—+>,8—(Center for Microcomputers in
Transportation: McTrans) (512 Weil Hall,
Gainesville, FL 32611-6585) £1=I&vx 741+
(http://www-mctrans.ce.ufl.edu/) TAFEEETH




% 2-2 Hydraulic Models Accepted by FEMA for NFIP Usage (FEMA7R—ALXR—I &V)

2ERHETIL, 2002/1/11

A
- -

KERMTETIV:BKKMDRE - . -

WSPG(DWin&owsRﬁo BAKBH LU ELOKEETE

(1997, both) . -

Associates; and
Charles S. Melching,
USGS :

Urbana, IL 61801
http://water.usgs.gov/software/feq.
htmi

and technical support available at
hitp://www-il.usgs.gov/proj/feq/

TRFTREF|WSPGW 12.96 [Los Angeles Flood|Joseph E. Bonadiman &

ETN (October 2000)  (Controf District and|Associates, inc. LENDEEHETS. SROAENSOBHEH I
Joseph E. Bonadiman|588 West 6th Street STENTEL, EROMAEHHET I LITTEY
& Associates, Inc.  |San Bernardino, CA 92410 ;ﬂ‘;’; gﬁfgk% i?ﬁ;yj_éfgéﬂ;‘g%‘g %‘C*%f {J‘\
. H EREY 2T = SN,
hitp:/iwww.bonadimian. com DERIEBCHSCERTELL, 5RO LA 0
B EONFLIHEEELTLHOT. §IXR
BROWMHE. Bk, 9. RIAOQOBRKEBLTWAH
hidnsllby, DEMEMEXFMATELRN, FER

[&http://www civildesign.comM S AF T HETH D,
& FZHE |FEQ 892and  |Delbert D. Franz, US Geological Survey FEQEF/IVIE. MABBLUHEEENICHTE—
EFIL FEQUTL 4.68 Linsley, Kraeger 221 North Broadway Avenue RaREEBROREREPHFERZHE I HOIY

Fa—4—005LThHd. LEREDOKERE (K
B.RE. SRURROFNCEETITRToOHMY
BEpESO) L. 20av =Ty s L
FEQUTLIZ k> T ESh,. FEQFRISLIZE>T
FAZhS. RIBORKBRICHTIMELRIAN
HERENS, FEQUTLOAA T5D AN =+ DT
B HIZ. NFIPHADEHIZRH SN -AXROE
TLEEALTEONEEREBOLTRIETLE
HH5, CEMEOBSOARITIMATELRL.,

Streamline Technologies, Inc.

Advanced ICPR|Streamline ZOETLOTAETOMRIIBIES AL, RIBOE
2.20 (October| Technologies, Inc. 6961 University Boulevard KREBRITHT IHMELRANEHEENDS, DR
2000) Winter Park, FL 32792 EORZOARALICITRMTERL,

SWMM 4.30 |US Environmental Center for Exposure Assessment|REEDEKERICHTIHBELRANEHEESH

(May 1994), and |Protection Agency Modeling US  Environmental|%. {#&EM0BELFRICIIFATELLOT, HER
4.31 (January [and Oregon State Protection Agency HOBREIZL>TBILETERITNIEHLLEL, LLB,
1997) University Office of Research and|NFIPOBHIT, ﬁ&ﬁfiﬁé*ﬁﬁ%ﬂ&iWSPRoim
Development Environmental L\T*ﬁﬁg’&-”h'i’:ﬁbff“o hie \—-H:}'ﬁ_{jéiﬁi
Research Laboratory 1. EAERDAIL, \—hﬁﬁfﬁ@f:&)wnvﬂ)ﬁ
980 College Station Road Atﬁens, itz L“Ctﬁéﬁb&ﬁiﬂiﬁ{bm\, f?mﬁﬁéﬁﬁ
GA 30605-2720 - : l:{:;l‘fé#ﬁ%‘&. {@f@#ik&')'ﬂﬁéﬁl&l'fﬂli
oL, DEAENHOLOOBRXEIL, YT
http://www.epa.goviceampubl/soft H 4 FDhttp://www fema.gov/mit/tsd/dl_swmm.htm. %]
wdos.htm BE, :
Department of Civil,
Construction,and Environmental
~ Engineering
Oregon State University
202 Apperson Hall
Corvallis, OR 97331-2302
hitp://www.cceeorst.edu/swmm/
ftp://ftp.engr.orst.edu/pub/swmm/p
c/ )
1R TARET |FLDWAY National Weather| Hydrologic Research Laboratory. |DAMBRKEDWOPERD $ R T Ot H & B e
EFNL Service Office of Hydrology 80, Chik. KBS LURNEBEMI<BIT5—

(November 1998)

Nationa! Weather Service, NOAA
1345 East-West Highway
Silver Spring, MD 20910

REFORESHEFHEXERLHDaE 21~
B—FOVSLTHD CEAEOHREOARIEITE
FATEIL, REORAKBRICHTIHESLES
%55, COEFNIZIFEIHREDOEF MEBENS
3, FOTSLIINWSICE2TXIBSh S HZX B
& . Ly R 3 7 2 14 b )]
http://www fema.gov/mit/tsd/dl_fdwvhtm 2 S8,




#&2-2 Hydraulic Models Accepted by FEMA for NFIP Usage (FEMA7R—
: 2EZEIEETIL. 2002/1/11

" Ioni

KEORE

LR—= &kY)

and

Water

DRI Inc.

KB EURREN B TR R 0= eh

(June 1999) Environment Eight Neshaminy Interplex BHABRRLBG-ODKAZEFLTH D, 0B
Suite 219 RiE, ERKBEFIMEF LT EIENTES,
Trevose, PA 19053 BROBRBHAIL NFIPHIAOLHIZBEHSh1-H
' EROCEFLEERLTEONERLBLL TR
TEILENDHD, RIBDO R KBRIZHT BHE AN
BLLH DEMEOHRSOARLICIMATEY
L COETF TR EHTZDOETILILIBEENH S,
SHIZBET BT H AR, http/ /www.dhidk TH
60
FLO-2D v. Jimmy S. O'Brien,|FLO-2D Software, Inc. 16)BAKBIZET B —RERBLUTDERIZE TS
2000.11 Ph.D., P.E. Tetra Tech, ISG ZRAFRORELGEHARERERI-ODKHPE
(December 2000) P.O. Box 66 TLTHBBRHINITHLA—DHEIE. NFIP)
Nutrioso,AZ 85932 HEAOLOHICRIEIN:-FEROLEFLEFEAL
T.FLO-2DO A BB TEITLAZ T IER S, EIS
0)2#7)(5%!:?}?’6%3575‘%%&&60 /E-um/-]lﬁw
HEIZIZFATELL,
2RTTE |TABS US Army Corps of|Coastal Engineering Research|3#ICIRESN D, DEABOBESD D RACIZIZF]
FSTER |-RMA2v. 4.3 Engineers Center BTELWN, BENMORRLDEOIZZ, E545318
ETIL (October 1996) Department of the Army HABFICEIabh D,
-RMA4v. 4.5 Waterways Experiment :
(July 2000) StationCorps of Engineers3909
Halls Ferry Road
Vicksburg, MS 39180-6199
FESWMS 2DH |US GeologicallUS Geological Survey Nationaljitigi10(E. F LT M CRESZERL -, LB BN
1.1 and up Survey Center ﬂ& DAFITERBTEZL, COETLIZIEL
(June 1995) 12201 Sunrise Valley Drive BREDETILCBEENDD.
Reston, VA 22092
http://water.usgs.gov/software/sur
fagce water.html
FLO-2D v. Jimmy S. O'Brien,|FLO-2D Software, Inc. BBER. HUKR. THIE. BLULTRHOET
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LML, RREBEMADOREZ RS EHLPMRBETOMANEL, ZODRBESFHE KIS HEN
DEHBEZFOXRKFIIHLTRINDZENELS., TOKE. REE 100 RVHDDOY XA TZNK
ELRD, £oT. BHRBERTIE. 100 FIHREDORBHEZE2HRBROFEALIVBELT
SBEND S,

#4&B (Underinsurance Factor : UINS) ¥, o RER O MA KRBT U TREE R
EZHETHHLDOTH S, UINS ¥, ERT—% & 1978 FLURORKFEKRT — ¥ £ 0 FIRM
TORNBLUBENO Y THICREE NS, UINS FRORECHL> T, EFOEM
NEHIND, FIAOHYEIZCINE., RERBRARIIRIREED D720, ¥ 20%82E LS
ABEINTNVEEDZETH S,

4)EFTAEHE (Expense Items : EXLOSS)
EAEHHE EXLOSS Gi‘\ FBRARBAFEHCREDHEFHBREEA (& AEABOERITH
TEHEREAEF) CEVoHEOREZERL THMERBREZMAS72D0/KKTH S,
1992 £ YK D EXLOSS i3 AE I TIX 0.74 TH D . REERIT EXLOSS O FHIE I
Lo T30%LALEIEL I N5, EXLOSSICEIDIRONSER T, BoMICIIBAT S2RERERE
BEIUEEORBOME (TRhOEHE) LHKRDOITSNIERATH 3.



5)Z Db DRIRH FEIWER

KREOBKRBROMNEL., H2REROMEEE (Basic Limits) ZEIZ UTRRHEENIEL
T2, ® 61 ICRTLIW. RSP Basic Limits L TO & E DGR K 5 HERERE =
(Basic Limits Rates), ZR Ll L ORKRK RZEBMERE K (Additional Rates) &5,

HEARBHE BRI R

Basic Limits Rates Additional Limits-Rates

| | >
0 RIS

M 61 RREEKXS
EARBRARE, fizE 1 HHAOKEERBALLZBAICE. RREFORWO 45,000
VicHERE NS, EREEDS 45000 FVEBLBRREBAT L, COWEBA 2 HRE -
B oW GEMMRRIBEZICH T 2RESEAINS, ki, BREHE 45000 KL e LEOD
. BEOBRBRBMBALEZHIVOBEGEDP S BEEHN SN 2D TH Do
BALERROSEICLoTHESERZ O, BREBEOBIOKT FVICHT 55K
FHNENEEDNIDPLETH B, LT, %Kﬁ@ﬂiﬁﬁ%ﬁ@ﬂi&b@#&bm<
THBEND Do BB, WARREALNEIZIOL> RREOBLIEZRINT, B—ORE
TEBINTW =,
ERGEREELEBNERBROBHICI LEOKR 2 2AVWEH, BLORKRICETZEES
HOHENIZDODNWTWLDOPDENED D, Tz, BR2 THEINZEBIMRBEFIERRERH
KEDHDPROVELBROTWAEN, TRIEAFPZ MO T 4 v 7 REKOERBEELNENT L1
IR B EENI NI RDEDTH Do

6.3 LEREIEDOHKRRUEREDERS
I TIREKERBEOFIER L, KV ZXVEBELUEZETFINVIC L 2 TEBOEKERE
$k$b6mEﬁE£To

(DA1~A30. AE ftbl:

KR Btk faBR X 1 (Special Flood Hazard Areas) W #&7#% ¥ % FIRM mﬂfﬁ@%xﬁ%@j{#
X, BEX AR MH LT h 3 KIBICHET 5,

PO TIE, ABKIEZ A1~A30 0 30 KIFizHEITNTHED ., %n%niﬂitﬁ%ﬂ$#%én’c
W7o LPL. N6 0RO EZI FIRM EZEREZEOMEIZIODWTRDL TP ESEEZD. B
X AI~A30 2 —$E L THERBEL. AEMRICRE TNz,

AE IROBREEIZ. BEVORECH U THP SBEIN TS, % 6-2 IZ. AE #1K
OLIERTCO 1HHABEY BTERL) OREERLE, T5E. RICE. HRERRITO
BHE (—RICZOHIEN) EREIBTEVRRIOBED TR T, RITIX. 45,000 KIVET
OEARRIEEEINT 2R KL 45000 RV EBX 35 0EMERBELRE T T I2REER

To



% 6-2 AEH#RXIC

BUZ21IRBECO 1 MHAHEYD (MTELRL) OFBRHERE100%4b)

W BAKN | ERARRRER | )
£ ok (ft) £ BINRIRIRE R
+3 0.14 0.06
+2 0.16 0.06
+1 0.21 0.06
0 0.33 0.06
-1 0.86 0.06

(2)V1~V30. VE #iX

VE X3 L WOFA 22T 2REBEESEE N,
KD 2%ITH R, ,

£ 6-31 . VHIRICBIT A, NFIP ORTEERERH - ITHEDIINTIHKEERLE,
VBT ABMRO L REXRRIBEFICH T 2R L BNRRBEHECH T 2RETR
2N %m%@ﬁﬁéEM%Eﬁtbfﬁ@%%%#%lbf%“ﬁ@@ﬁ%@@?ﬁkm“
T3IEEORENREINTN S,

MAiﬂ$#@mtw\%%ﬁ@%%&@ﬁﬁ%mVﬂEtomtﬁ:@ﬂﬁ%%%ﬁmb
TnWdo, ThiZLd e, BATORROEREHEIPREWIEERENELIRZD T, £KER
MACHT 20T 4 T7TeRmb, COERDPS, VIBROK RN A MRIZHERTHR D BN
Db B,

ZOMXIZH B FIRM el OMEWIE

# 6-3 VX O#KRBER R

M & HAHK BENOBAZMEICHT IRRSBOE S

fir & DARMIE (Ft) T5%0 + 50~74% 50% T
+4 0.36 0.48 0.7
+3 0.41 0.56 0.8
2 0.53 0.71 1.0
+1 0.71 0.96 1.3
0 0.93 1.25 1.6
-1 1.23 1.63 2.1

(3)100 EREE YA TEREONE (B, CHBLTXKEH)

100 ERERYKDER . §2b 5 KA BABKREE (Special Flood Hazard Areas) O 5h
CEETAEEOKRLE XRBICHEET 3,

X KBORKRIZODWTEDKERBEVWD —DIF. KXEWNEFNVEAWCREINEZHOD
TRBVATH D, CALORBTREABKIAESESNTVARNDOT, BREKIRYS
A T7OHIHE L, WBEIZLZBVCOWTREESKTH— @ﬂﬁc‘:f&ofh% £ 6-4
B XXEicHh 2 Lt ERAEEY MTE2L) ORBREROMTH 5.



% 64 XEETORRESI100H7=0 OFEBEES (18, #TERL)
 EHARKRIREREE T EBINRIRIREEE
$0.25 $0.07

(KRB RO BB H .

RO FETEBINULTI0 A FVORMELZE 2 2DICLE LR DIFEN R ERERE
b N '

7=k 66 IC FIRMERBROFMRNEREIRT, T TIE. 8Y/ M. EXRBERE/
BMKE, BEDORENICHELEEINTVS,
CHhLDRBRMEIILZ &, $100 ODH = b OREH$0.3~82.4 LR->THH, HEMATH
B2 (TITIH1$=¥100 L#E), THYU~=b 3~24 ML Rb, BT 2HEXORERRKR
TOKEFORBHEFIIHRI0FBULEBENDO LR TVWEI XD 5B,



# 6-5 Premium Examples For A $100,000Single Family Home

g;-;/;ost Zone Other Rating Factors Premium
Pre-FIRM Zone V1-30,VE No Enclosure $885.00
With Enclosure $1,165.00
One Floor
Zone V1-30,VE No Basement/Enclosure at BFE $920.00
Post-FIRM Built between :
1975-1981 One Floor
No Enclosure $2,385.00
1 Foot below BFE
Elevated Floor at BFE
Zone V1-30, VE Free of Obstruction . $1,130_00
Post-FIRM Built 10/1/81 & Replacement Cost 75%
After
Elevated Floor at BFE
With Obstruction <300 sq. ft. $1,500.00
Replacement Cost 75%
Pre-FIRM Zone A1-30, AE, No Basement ‘ _ $610.00
AO, AH
With Basement _ $705.00
One Floor
No Basement at BFE $461.00
Post-FIRM Zone A1-30, AE One Floor
No Basement $321.00
1 foot above BFE
One Floor
No Basement $1,371.00
1 foot below BFE
Pre/Post- Zone B, C, X, A99 No Basement $ 376.00
FIRM
With Basement $451.00

H#: FEMA QA —hR—Y LD




# 66 FIRMERBOREYIIN T 2EBREEGLI0047=D0)

TABLE 3B. REGULAR PROGRAM -- POST-FIRM CONSTRUCTION RATES
ANNUAL RATES PER $100 OF COVERAGE
{Basic/Additional}

FIRM ZONES AE, A1-A30 -~ BUILDING RATES

One Floor, No

Mors than Ona Floor,

More than One Floor,

Maonufarstured

Basement/Encl No BasementEncl | With BasemenVEnc {tobile) Home
Elgvation of 1 1-4 Family Other 1-4 Family Cther 1-4 Famiby Othar Single Non-
Lowast Floor Residential Residential Residential} Family | Residential
Aboveor & Nof- & Mon- & Non-
Bekyw BFE! Residzntizl Rasldential Residential
+4 163 08 167 08 16 £.08 16/ 0% 167,08 167 .08 15 £ 08/ 183,08
+3 A6/ 08 167.08 16 /.08 162.08 167.068 J6:£08 f 174 .08 d8s.08
+2 23408 224 .08 17408 AT .08 A67.08 J6£08 | 22/ .08 214.08
+1 42 £ 08 39719 27 ¢ (S 234 .08 A7 7.0 17 ¢ 08 A7 .09 Sh/.08
2 T4 08 811,20 L& 408 474138 27708 3918 _1118c 00l 1437 08
-1% 1.88/.20 | 2837120 | 1.724.82 | . 244475 81747 1.08{ 86 il e
_E Ll kR W R N R 2% E2 3 RRN R
FIRM ZONES AE, A1-A30 ~ CONTENTS RATES
v ] ;
Lowest Floor Only - A6 !_'x:';ast F‘gi" ol More than One Manufactured
Abovs Ground Level | 0 ;*;ler"gg; S e;;g Floor With [ Mﬁéﬁéﬁm
{No Baseman¥Encl.} g o { ) BasementEnclosure ' ' -
_ Basement/Encl)
Elevation of
Lowest Flanr
Aboveor  IResidential Mon- Residential MNor- Regldsntial Nan- Single Man-
Balow BFE' ' Residential Residential Rezidential | Family | Residential
+4 21712 A8712 214,12 852 21712 A2 A2 1 21712 A87.12
+3 21412 Ja:02 hea I b4 9447 21712 e 21412 8% 12
+2 21712 257412 21412 20412 21712 A2 § 217412 274¢.14
+1 42742 38720 24412 30412 21712 18442 | 35712 {21
[y L0 2 _.757.50 55§12 52/.30 2372 25242 |1oRi 2] BTI67
-1 2884 88 | 200740 | 1887 B 1.337.88 18 A2 108712 il faal
_2 ekl 324 Ak ke Eah %k Ak Es
FIRM ZONES AE, A1-AY) — CONTENTS RATES
Elevatien of Abpve Ground Level
Lowest Flnor. . Fere than Qne Full Floar .
Above ar Sirgla Family 2-34 Family - Other Residerntial Muori-Rasidential
Bslow BFE! - , : :
12712 127 .12 18542
8712 8412 A8 12
AB7412 B 12 A8/ 42
AE7 12 18712 232
AB 72 A8 92 A8/ 32
Ag242 184142 18712
A8 12 204 .12 2082

' If Lowest Floor Is =1 begause of attached garage, submit application for special censideration. -Rate may be lower.

2 Use Submit-for-Rate guidelings if the anclogure below the lowsst eevaled floor of an akvatsd building or if the crae!
space {under-floor space) thathas its Interior floor 1 1 2 feet balowgrads on all sidss, which is usad for rating. I8 101
morg feet below BFE. )

“ SUBMIT FOR RATING
NOGTE: The definition of Manufactured (Rzbile) Homs includes travel trailers.

RATE 4

May 1, 2002



7. XEORKRBROBR
(D#AFEBROMAE - MAEK
DIIa=F 10T

1999 £ 9 AR E. ?B‘E&’@ﬁl‘ﬁﬁzﬁé JI2=54& LT 19,000 L ED FEMA I EX
TWb, D35, 95%L LA NFIP IZAIA LTW3,
i A DNT

BKBRBRANOBEADMAICET 2 EMEBE 2 LiZE LW,

BL, FTREOILEDVWTRDIBEBRGBONTVWIRETH 5.
"RTIEHBLBD 20004 9 ARE. 438 FOBRRIEBHAEDTH 2,
%ﬂ#*F@Eﬂ(ﬂmA)Wk#ﬁ?é%f@%a%@&muikﬁbfﬁmﬁ
BHORITFEATWRNLWEWDN TS,

BAKBBROMADRARPEERVERE LTI, BEEROBVWERICE > CSEELET

ZHBIABRVBEKOEDCRBREZELSIEEIRNI L HHIT LN S,

QYKRBRDOEE
DIRRERA RO ZHEOHRE
BUFIZ NFIP i AR— VIR E N WKRRT DY 5 L 2K TORBRIIAR UMD
HEBEZT I,
& 7-1 NFIP OB #BERROHERS
SEE HEE RESXHE BREEH fRERINE IR | RIRIESHE
Fiscal year Ending Coverage Loss Dollars Paid| Premium Losses Paid | Policies in force
Sep—-78 $38,826,340,000 $144,042,315 $87,031,252 -$57.011,063 29,890 1,130,100
Sep-79 $70,114,213,000 $493,008,836 | $136,869,083 | -$356,139,753 71,652 1,788,126
Sep-80 $93,962,605,000 $219,449,804 | $155,271,780 -$64,178,024 39,354 2,058,601
Sep-81 $102,034,298,000 $127,170,169 | $231,675,571 $104,505,402 24,399 1,952,098
Sep—82 $103,436,159,000 $148,618,700 | $313,118,975 $164,500,275 26,806 1,840,514
Sep—83 $115,601,117,000 $484,549,022 | $387,913,852 -$96,635,170 57,432 1,961,547
Sep-84 $121,444,094,000 $242,600,803 | $412,106,533 $169,505,730 27,542 1,912,426
Sep-85 $133,887,985,000 $206,214,919 | $432,032,431 $225,817,512 26,741 1,949,827
Sep—86 $150,942,534,000 $280,733,903 | $490,867,108 $210,133,205 24,471 2,077,717
Sep-87 $161,453,248,000 $130,397,209 | $551,794,235 $421,397,026 16,141 2,089,667|
Sep-88 $171,867,209,000 $61,220,128 | $568,630,635 $507,410,507 8,667/ 2,120,097
Sep-89 $256,291,966,000 $608,847,765 | $620,458,816 $11,611,051 31,626 2,245,430
Sep-90 $210,005,287,000 $186,334,357 | $655,460,565 $469,126,208 16,708 " 2,415,883
Sep—91 $219,587,003,000 $217,290,773 | $707,955,730 $490,664,957 19,575 2,501,638
Sep—92 $231,386,220,000. $527,356,189 | $777,031,608 $249,675,419 30,851 2,577,728
Sep—-93 $258,457,750,000 | $1,004,523,352 | $857,257,174 | -$147,266,178 61,047 2,757,472
Sep—94 $281,179,730,000 $170,831,977 | $948,831,361 $777,999,384 13,022 2,871,451
Sep—95 $332,165,045,000 | $1,104,353,956 | $1,090,531,519 -$13,822,437 59,017 3,369,447
Sep—96 $385,300,750,000 | $1,090,606,379 | $1,215,102,981 $124,496,602 52,824 3,686,768
Sep—97 $428,762,579,000 $683,520,585 | $1,399,297,049 $715,776,464 41,753 3,889,598
Sep—98 $491,028,843,000 $689,071,293 | $1,615,105,025 $926,033,732 52,990 4,182,868
Sep—99 $519,429,732,000 $822,758,563 | $1,681,636,532 $858,877,969 38,160 4,253,567
Sep-00 $562,978,947,000 $215,848,369 | $1,730,995,703 | $1,515,147,334 20,972 4,383,266
Hi B8 : htp://www.fema.gov/nfip/statsfisc.htm




WAKBEEREROZIWIZDNT

NFIP 3% 71 KRLIZEBY,. —BOCRELEREBIISBEEALNT VNS,

LA LKBERENFEELZHBE%. NFIP DHC AL TRBLAT L VA TERNEEIZIE.
EERB U E LD ELOBOANERTS CEANTES, 1997 40 NFIP O&AFEIR 9 &
1L7O 0 G RIVTH 7D, 2001 F6 HETICZIOAEBIRAMNB EEDIZEREEINS, /=, 1996
f£4 0 NFIP BERBEH LD ERBK 15 BRIV ETHEOANETS ZENTEDLIICAS
TWa (1995 FE TR K I0BRILTH-7).

8. BFOKERBRZFORK
BRIZBI2EBRAKBCHTZRBRIAEOREN LB BDELT
ORMBERBRILICIILERK
QBFEBICL2MBRENE TSNS,
ZITHINSIEMAT, QBERFHERXDODWTERT S,
8.1 HMKICBBT ZRE
(DRBHEOBRE
BOUETR, KKRRO—-BTHI2EERERE (LR TREERR]) REHAKERIZMA
LTuhhid, KEXLZ2HEBEEZDWTRBREL DS, BERBROMAIZIEETH 5H.
KERBDOHDEKP, KERBENLEZHETERVWHABAAICRE> TS, BEHELDY
- MRABREBDE KKRBROMAE 64.3%. SBERARBOMARIZITI8S &> TH
D. ZORFENSKBFIIHTHHEE (BRERKR) OMARIT 462%E712 5,

(2) O B 1) B2 D 4% 4%

BRAN 20 S 0 ERETCRBMVEEZE>ZERZARIZ. ABMICHHMMICOEREHESE
bS5 LLaMEELzZ. PTHHEMN 34 FOFRBERAREAEHEEZBES5LE. 20
ZHRBICHEM36E 11 AR, TNETOXEERSRHRRIC THA - BEANR - #tK - &3 0 EK
E| ZZOMOI A Iy METHBIEREIDRAPBOBREZRENIERL LY &
WO RBRHEOHENTONZ,

ZTOBRIINNVABRDORESZENTONBEAELRES>TNS, ZOHEOERIZXZRARKRDYE
i, K81 RITRBIAFAMDOEARBOPNAZATHHLMRIDITELSR>TWVS,
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(3%
BAERRONER, KKEROBEFEEL Ro TN, KIRER OB KT D REER
HITL D RR BN, KBRS OM KL LE— #THD. RERRONERE. OMmHKE
NBREBOREOBRME BT S,

REHEOBEIERREUITS P, SMEORTFLETHB. 2L, BERREE
BERC LS CHESNERNEEGEATAC LR Lo T, SMTFOBFAN SRR,

OFZN
KECHTE2XHBERBRICLD ALY, ~BURZRARRTIE., BERIHLEAEL
THWREENH 5. —BIIC, 0% RBORBIIH LTI~ 5%~10% (NEERE).
ZhUEOBEICE LTk, BEGD 70% (/M) HLIDND o METEREWE 100%
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RYRRER 2340 . KHRBREE 1900 THOHA

DEBA R
QEThE

L R 18,820 9 (KEBMEEL)
: 4ERY 30,150 9 (skE 70%%@4%@)
OF—L54 786 (FRER) : £ 41,160 1 (K= 100%418)

£81 BRICLEHEATOENOP

R -7

L3 3 EROBVA., T AKEOBEABTKETIBOLEET L. DLQORERDE
0.267 IHKXDRABRRIIBIZKESONLLEILN, QLOOREDE 0.260 IFAERH
MEOE EIEHE, MEZERERY) LEZX5N3PBITLELB XEOERERET

FIZi7z b 3~24 Mo

(BIRBRE VR

BEOKEZCIBITI2RREIIVEEEUTIERT,

£83 BEORAKER L BERETHL

we | mes | wms |(REZXLA wE
1 H3.9 BR198 5679 ER— & EHEE: 2406(5M
2 H11.9 ARE18% 3174

3 H10.9 LR7E 1600  |4FRI—ARE EHT4E: 4956(8M
4 H12.9 BN 1000  |REERERSMHEL: 34000
5 H5.9 HR138 977 EM— R EEREEE: 305050

(8 BERRBES=2—2 1) J—2 No.911)

P BE |A-Us | FR-F| KBh | BT ke | wem | REW
o 5@ | T-m 18 LEE 1%
OFEENLRE @] @] O @] - - - — - _
QFEBRESRRK O @) @) O @] O O O O O
Q@FR—LS47BERE O o) 0 O 0O 0 O O O o}
%82 1,000Hb~=DDOHKRDEFE
FERRKRE RIREER H= Doz QEnE
(M) ()~
OEFEENLERR 18,820 42,400,000 0.444 - -
QEEBRARKE 30,150 42,400,000 0.711 0.267 -
QF-L54 78BCHE 41,160 42,400,000 0.971 0.527 0.260




%84 HBENIBI2BERBRELIIE
RIRIEL X (EM)

NK R 374
iERIR 55
BEEFRE 529

RY&RE 42
AR 0000
(Higk : E%&@ Za—2AY1)—2Z No.911)

8.2 HEBICBIT DRER
(DR HIEOBRE

HRRRIZ THERRICETIER] KCESKBHTIEORREETH S, REOAKER
(BERER) CEBNICAHETS. fHEHFELENWIEDBTELN, KKRRITMARTIZ
WERBRIZMATZZEXTERN,

QRBRHIEDORE
HWEY AT,
0 BEENEERDBORIRZIBEIND D
0 HECHRBOIHAENAKEOEMIZOS W
0 HERE - BEOEEROBZEANKREN
BREODEHAT. RBRHEOLHERIBDSNLNS, SIEORITIIRHETH - 2.

EC AW, B 39 F£0 THBHME] 2EBII-2ITELONERE. RREZSOBM -
ZHERT, 41F 6 A, BN NBUBREICETIHER) 2HF-CHELBRBRICEDEREICH
533RT. NECEPRDOHKEH2bO0, AIOXKKL HBRE BRELEL. £
DHEIR. BHEPTIVWHEOKESNTHON., BEKE->TW 3,

BHEDOMAREIX 15.4% (2000 3 AK) TH5,

G} E | |

BRIEEZMEMNIC 1 %M (L) ~4FH (BR) KT, ISREBELTARE - K
BIZAWT. S BOOBRZREL TV, BE. REBESUEBROLE{LEG DR
DRELEZRHFTH S,

RBESEIL, TZYORRSEICH LT 30~50% (FREEHE - B4 5000 5 M. KE 1000 5
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FLOOD INSURANCE STUDY
CITY OF MUSCATINE, IOWA

1.0 INTRODUCTION

1.1 Purpose of Study

The purpose of this Flood Insurance Study is to investigate the
existence and severity of flood hazards in the City of Muscatine,
Muscatine County, Iowa, and to aid in the administration of the
Flood Insurance Act of 1968 and the Flood Disaster Protection Act
of 1973. 1Initial use of this information will be to convert
Muscatine taq the regular program of flood insurance by the Federal
Insurance Administration (FIA). Further use of the information
will be made by local and regional planners in their efforts to
promote sound land use and flood plain development.

Coorxrdination

After an announcement of intent to perform a flood elevation study
was published three times in the Muscatine Journal during August
1975, the initial public meeting was held on August 28, 1975, at
the Muscatine City Hall. This meeting was attended by personnel
representing DeWild Grant Reckert & Associates Company, the FIA,
the Iowa Natural Resources Council, and public and private inter-
ests of the City of Muscatine. The purpose of the meeting was to
select a community base map, identify streams which should be’
studied, initiate the data gathering and community input processes,
and provide general information on the nature and impact of the
Flood Insurance Program.

On August 11, 1975, a meeting was held between DeWild Grant Reckert
& Associates Company and the Iowa Natural Resources Council to co-
ordinate the hydrological and hydraulic methodology to be used as
well as to assemble any information or data that may be available.
During the course of the study, coordination was maintained with
the -City of Muscatine to ensure efficient and comprehensive data
collection and analyses as well as proper flood boundary and flood-
way delineation. Additional contacts were made as necessary to
coordinate the study with the Iowa Natural Resources Council.
Through meetings and correspondence, the hydrologic analyses, flood
profiles, and floodways for the Mississippi River and Mad Creek were
coordinated with those previously developed by the U. S. Army Coxps
of Engineers (COE), Rock Island District.- '



On June 16, 1976, the intermediate public meeting was held at the
Muscatine City Hall, with representatives of DeWild Grant Reckert
& Associates Company, the FIA, the Iowa Natural Resources Council,
and public and private interests of the City of Muscatine in at-
tendance. During this meeting, the preliminary flood prpfiles
and the flood plain and floodway boundaries were reviewed. On
October 14, 1976, the preliminary draft report of the Muscatine
Flood Insurance Study was reviewed at the final public meeting
held at the Muscatine City Hall and attended by personnel of
DeWild Grant Reckert & Associates Company, the FIA, the Iowa Natural
Resources Council, and public and private interests of the City of
Muscatine. -

1.3 Acknowledgements

The source of authority for this Flood -Insurance Study is the Na-
tional Flood Insurance Act of 1968, as amended.

The hydrologic and hydraulic analyses for this study were performed

by DeWild Grant Reckert & Associates Company for the FIA under
Contract No. H-3806. This work, which was completed in October 1976,
covered all flooding_sources in Muscatine with the exception of the
Mississippi River. Flood discharges and elevations for the Mississippi
River were provided by the U. S. Army Corps of Engineers, Rock Is-
land District. ’

2.0 AREA STUDIED
2.1 Scope of Study

This Flood Insurance Study covers the incorporated area of the City
of Muscatine. The area of study is shown on the Vicinity Map
(Figure 1). ' ' :

Floods caused by overflow of the Mississippi River, Mad Creek, and
Geneva Creek were studied. in detail. Approximate methods were used
to determine the special flood hazard areas along Papoose Creek and
the West Fork of Mad Creek. These areas of approximate study were
justified during the initial public meeting described in Section 1.2.
The flood hazard determinations were based on hydrologic and hy-
draulic conditions that existed at the time of the study or which
would be in effect within eighteen months after the study was com-
pleted, approximately April 1978. '
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Community Description

The City of Muscatine is located in the southern half of Muscatine
County, which is situated on the eastern boundary of the State of
Iowa about 20 miles southwest of Davenport. The population of
Muscatine (1970 census) of 22,405 persons represents an increase of
1,408 people over the 1960 census, of which 235 of this increase
resulted from area annexed during this decade (Reference 1). The

'economy'of this are€a is comprised chiefly of agriculture and agri-

cultural-related industry and business.

The northern half of Muscatine has topography characteristic of the
irregular and rolling hills commonly found along the bluff of the
Mississippi River, whereas the southern half lies in the flat flood
plain of the Mississippi River. The northern half -of Muscatine .

"drains either directly to the Mississippi River or its tributaries,

such as Mad Creek and Papoose Creek. A portion of northern Muscatine
drains to Geneva Creek, a tributary of Mad Creek. The southern half

of Muscatine has poorly defined drainage patterns due to the flatness
of the area; however, all of the area drains to the Mississippi River
either directly or by way of tributaries such as Muscatine Slough.

Commercial, industrial, and older residential structures are commonly
found located in the flood plains of the Mississippi River and its
tributaries. Most of the recent residential development has been
occurring on uplands in northern and western Muscatine, although some
residential and industrial development has been occurring and likely
will continue in southern Muscatine.

The climate of the Muscatine area is subhumid midcontinental, with
the average annual precipitationlbeing 33 inches. The mean tempera-
ture is 51° F., with the coldest and warmest months being January and
July with average temperatures of 23° F. and 76° F., respectively.

Trees, shrubs, weeds, and grass abound in the undeveloped and un-
cultivated portions of the flood plains. 1In cultivated areas, crops
of corn, soybeans, and oats are commonly found. Soils in ‘the Mus-
catine area, which are typical of those found in east-central Iowa,
are not known to have any unusual characteristics which would have a
substantial effect on flooding conditions.

Principal Flood Problems

Unprotected low-lying areas in Muscatine are subject to periodic
flooding caused by overflow of the Mississippi River and its



tributaries which flow through Muscatine. The most severe flooding,
especially on the Mississippi River, occurs generally during the late
.spring as a result of rapid snow melt in conjunction with warm, heavy
rains, with flooding being further aggravated at times by ice jams.
The ten highest flood levels recorded for the Mississippi River at

" the Muscatine gage since 1878 occurred in 1965, 1973, 1969, 1952,

1951, 1922, 1967, 1944, 1938, and 1960, respectively. By relating
the recorded peak elevations of 555.81 and 552.80 feet (NGVD 1929) to
an elevation-frequency curve for this gage, the 1965 and 1973 floods
are estimated to have recurrence intervals of 30 and 10 years, re-
spectively.

‘No gaging records are available for Mad Creek and other tributaries

to the Mississippi River which flow through Muscatine. Flooding
along Mad Creek and the lower end of Geneva Creek has been a serious
problem in areas which are unprotected. The upstream'ends of Mad and
Geneva Creeks have caused only minor flood damages in the past since
the areas are in the early stages of development. Flooding along Mad
and Geneva Creeks is significantly affected by such factors as hy-
draulic constrictions caused by bridges, culverts, debris and ice
jams, and poorly maintained, clogged channels. Damages due to sewer
back—up‘into basements during flood conditions have alsoc occurred in

" the past in Muscatine, particularly due to the utilization of com-

bined sewers.
Flood Protection Measures

Flood hazards in southern Muscatine are greatly reduced by an earthen
levee, often referred to as the Muscatine Island Levee, which paral-
lels the Mississippi River extendihg southward from about River Mile .
455 into Louise County. The COE has recently proposed that this
levee be raised by about four feet to provide for additional flood
protection (Reference 2). Though this levee will hold the 100-year
flood with one to one and a half feet of freeboard, the 500-year
flood would top the levee by two and a half to three feet. Time of
construction of this project is uncertain, and this proposed increase
in levee height was not considered when evaluating the flood poten-
tial existing in southern Muscatine.

An area of Muscatine located immediately west of Mad Creek near its
confluence with the Mississippi River is presently protected against
flood events less severe than.the 100-year flood by a levee consist-
ing of a combination of earthen dikes and concrete floodwalls and

- commonly referred to as the Mad“Creek Levee.



" The COE has proposed a northwesterly extension of this levee to
provide further protection from flooding from Mad and Geneva Creeks
to a major industrial area (Reference 3). This construction has
not yet begun and therefore the project was not considered in eval-
uating existing flood hazards in the proposed area of protection.

The City of Muscatine currently has mapped flood plain and flood-
way zones along Mad Creek and the Mississippi River within the old
corporate boundaries and has adopted zoning ordinances regulating
development: in zones much in line with the present requirements

of the FIA. 1In consideration of the area that has been annexed
since the preparation of the previous zoning map, the City of
Muscatine is planning to updaté-their zoning map and ordinance with
respect to this report and the requirements of the FIA to further
their flood plain management programn.

ENGINEERING METHODS

For the flooding sources studied in detail in the community, standard
hydrologic and hydraulic study methods were used to determine the flood
hazard data required for this study. Floods having recurrence inter- -
vals of 10, 50, 100, and 500 years have been selected as having speciél
significance for flood plain management and for flood insurance premium
rates. The analyses reported here reflect current conditions in the
drainage areas of the streams. '

3.1 Hydrologic Analyses

In addition. to the review of the results of hydrologic analyses
presented in previous reports; additional hydrologic data were col-
lected and computations made as necessary to establish the peak
discharge-frequency relationships for floods of the selected recur-
rence intervals for each stream studied in detail in the community.

The COE has previously made extensive hydrologic studies (Reference
4) of the Mississippi River for utilization in evaluating flood
potential and analyzing and designing flood control projects. The
peak discharge-frequency data presently being used evolved from
statistical correlations of twelve gaging stations in the Upper
Mississippi River Basin and from log-Pearson Type III (Reference 5)
distributions of annual peak flow data. -Several of these gaging
stations have records of about 100 years. The 10-, 50-, 100-, and
500-year peak discharges for the Mississippi River at Muscatine are
250, 338, 380, and 480 thousand cubic feet per second (cfs),



respectively. In comparison, the maximum historical peak discharge
at Muscatine occurred in April 1965 and is estimated to be about

310 thousand cfs from a stage-discharge:curve for the Muscatine gage.
The drainage area at this gage is about 99,400 square miles.

The peak discharge-frequency data for the tributaries of the Mississippi
River which were studied in detail were derived from a regional anal-
ysis of peak discharges for bluff drainage along the Mississippi

River as performed by the COE (Reference 6). The basis of the study
was a log-Pearson Type III distribution of annual peak flow data

for- 34 gaging stations located along the bluff of the Mississippi
River within the boundaries of the Rock Island District. Application
of the results of the preliminary study has been limited to unregu-
lated watersheds~without'either»significant artificial or natural
basin storage, located within 25 miles of the'Mississippi River and
within the Rock Island District boundary, and having drainage areas
between 0.5 and 300 square miles. The primary results of this study
were relationships between peak discharge and drainage area for various
frequencies, which were uéed to estimate the 10-, 50-, 100-, and
500-year dischargesifor the tributaries of the Mississippi River

which were studied in detail. These relationships, as well as the
drainage area range for each tributary studied, are summarized in

Table 1.

TABLE 1 -- SUMMARY OF DISCHARGES

DRAINAGE AREA PEAK DISCHARGES (cfs)

(sg. miles)

10-YEAR 50-YEAR 100-YEAR 500-YEAR.

FLOODING SOURCE AND LOCATION

MISSISSIPPI RIVER

At Muscatine Gage 99,400 250,000 338,000 .380,000 480,000
MAD CREEK . .
At mouth (Mississippi . Lo -
River) 17.50 3,140 6,100 7,700 12,100
Above Geneva Creek
confluence 14.00 2,780 5,370 6,820 10,800
Northern corporate limits 9.50 2,240 4,390 5,600 8,950
GENEVA CREEK L . .
At mouth (Mad Creek) 2.90 1,140 2,330 3,020 © 4,960
Bidwell Road 2.25 1,000 2,050 2,670 4,410
Northern corporate limits 1.22 715 1,500 1,960 3,280



3.

Hydraulic Analyses

Analyses of the hydraulic characteristics of the streams studied in
detail in the community were carxried out to provide estimates of the
elevations of floods of the selected recurrence intervals along
each of these streams.

Water-surface profiles for the 10-~-, 50-, 100-, and 500-year floods
on the Mississippi River were obtained from previous analyses per-
formed by the.COE‘(References 7 and 8), which were based on histori-
cal peak flood stage data and index station rating curves along

the Mississippi River. Flood profiles for Mad Creek and Geneva
Creek were developed using the HEC-2 computer backwater model
(Reference 9), with the Mad Creek profiles being coordinated with
those previously established by the COE (Reference 10).

In addition to the peak flood discharge data discussed in the pre-
ceding section, channel and valley cross sections, bridge and cul-
vert geometry, and roughness coefficients comprise the basic input
data needed for the HEC-2 computer backwater model. Channel and
immediate overbank cross section data for Mad and Geneva Creeks
were developed by field surveys, with most of the Mad Creek cross
sections being obtained from the COE. These surveyed cross sec-
tions were extended as necessary through the stream valley using

a topographic map having a two-foot contour interval and a scale

of 1"=100' (Reference 11). All bridges and culverts were surveyed
to obtain elevation data and structural geometry. Roughness coef-
ficients (Manning's "n") for Mad and Geneva Creeks were estimated
to be about 0.06 for the overbanks and to range from 0.035 to 0.040
for the channels, based on field reconnaissance and previous analyses
performed by the COE. The starting water-surface elevations for

Mad Creek consisted of the water-surface elevations for the Mississippi

River at the point of confluence which corresponded to ten percent
of the recurrence interval being studied on Mad Creek. For Geneva
Creek, the water-surface elevations for Mad Creek at the point of
confluence and for the same frequency flood were used as the
starting water-surface elevations.

The approximate study methods used to delineate the flood hazard
areas along the West Fork of Mad Creek and Papoose Creek consisted
of estimating the flood depths using Manning's equation and ap-
proximated cross sections derived from topographic maps. These
estimated flood depths then became the basis for mapping the flood
hazard areas on topographic maps. Shallow flooding below Fulliam
Avenue is due to an inadequate culvert above Fulliam Avenue on
Papoose Creek. Depths were estimated using Manning's equation on
approximated cross sections derived from topographic maps.



The water-surface profiles for floods on the Mississippi River,
Mad Creek, and Geneva Creek are illustrated on the Flood Profiles
(Exhibit 1). These profiles drawn to the nearest 0.5 foot repre-
sent the peak flood elevation on National Geodetic Vertical Datum
of 1929 (NGVD 1929) ‘(formerly referred to as mean sea level datum
with 1929 general adjustment) plotted against stream distance mea-
sured along the centerline of the stream channel. The elevations
along the Mississippi River can be converted to mean sea level
datum (1912 adjustment), which was used for the Mississippi River
profiles previously published by the COE, by adding 0.47 feet to

‘the NGVD 1929 elevaticns. Furthermore, the NGVD 1929 elevations
.can be converted to the City of Muscatine datum by subtracting

249.12 feet. Elevation reference marks used in the study are shown
on the maps. The Mad and Geneva Creek profiles do not consider
debris or ice jam effects, if such could occur at bridges, culverts,
or natural constrictions. The profiles are also based on non-coin-
cidence of equal frequency floods on the Mississippi River and Mad
Creek, since the statistical probability of such coincidence is
beyond the scope of this analysis.

FLOOD PLAIN MANAGEMENT APPLICATIONS

A prime purpose of the National Flood Insurance Program is to encourage
state and local governments to adopt sound flood plain management pro-
grams. Each Flood Insurance Study,. therefore, includes a flood boundary
map designed to assist communities in developing sound flood plain man-

agement measures.

4.1

Flood Boundaries

In order to provide a national standard without regional discrimina-
tion, the 100-year flood has been adopted by the FIA as the base
flood for purposes of flood plain management measures. The 500-
year flood is employed to indicate additional areas of flood risk

in the community. For each stream studied in detail, the-boundaries
of the 100-year and the 500-year floods have been delineated using
the flood elevations determined at each cross section; between

cross sections, the boundaries were interpolated using topographic
maps having scales of 1:600, 1:1,200, and 1:24,000, with contour
intervals of one foot, two feet, and ten feet, respectively (Ref-
erences 11, 12, and 13). In cases where the 100-year and the 500-
year flood boundaries are close together, only the 100-year boun-
dary has been shown.



For the areas studied by approximate methods, the 100~year £lood
boundary was .delineated on the topographic maps using rough estimates

-of the 100-year flood elevations. The 100-year and 500-year flood

plain boundaries are illustrated on the Flood Boundary and Floodway
Map for Muscatine (Exhibit 3). Small areas within the flood bound-
aries may lie above the flood elevations, and therefore, not be sub-
ject to flooding; owing to limitations of the map scale, such areas
are not shown.

It should be noted that, in southern Muscatine, the 100-year flood
boundary follows the alignment of the Muscatine Island Levee and that
all of the leveed area is shown as a moderate flood hazard area (Zone
B) because of the protection offered by the levee. As can be seen on
the Mississippi River profile, the 100-year flood is 1.0-1.5 feet
below the top of the levee, whereas the 500-year flood would overtop the
existing levee by about 2.5-3.0 feet. Additionally, the levee height
would most probably be raised dquring emergency flood-fighting measures.

The area protected by the existing Mad Creek levee is shown as a
Special Flood Hazard Area (Zone Al3) since the existing levee has no
freeboard above the 100-year flood and does not have a structural tie-
off on the south end. Therefore, this area is considered subject to
flooding from the 100-year flood; however, it is protected from lesser
magnitude floods (i.e. 10~ and 25~year). ' :

The sheet flow area along the Papoose Creek storm sewer (Zone B)
represents that area that could conceivably be inundated to shallow
depths (averaging 1 foot or less) during a 100-year flood event. The
existing combined sewer has the capacity to convey up to about the 10-
year flood discharge. With greater floods, a portion of the flood
waters will flow overland to the Mississippi River. The area shown is
an estimate of where the sheet flow would occur; however, structures
outside this area could suffer damages resulting from sewer back-up in
basements where the drains are not properly plugged or valved to

. prevent such back-up.

Floodways
Encroachment on flood plains, such as roadway and areal fill and

construction of above-ground structures, reduces the flood—carryihg
capacity of the flood plain, increases the flood heights of the



streams and increases flood hazards both at and upstream from the
encroachment location. One aspect of flood plain management in-
volves balancing the economic gain from flood plain development
against the resulting increase in flood hazards. For the purposes

of the Flood Insurance Program, the concept of a floodway is used

as a tool to assist local communities in this aspect of flood plain
manaéemént. Under the floodway concept, the area inundated by the
100-year flood is divided into a floodway and floodway fringe (see
Figure 2). The floodway is the channel of a stream plus a portion of
the adjacent flood plain area that must be kept free of encroachment
in order that the 100-year flood be carried without substantial increase
in the 100-year peak flood elevations. Minimum standards -of the FIA
limit such increases in flood heights to one foot, provided that

- hazardous velocities are not produced. The State of Iowa has adopted
these standards for flood plain encroachment. The floodways presented
herein, therefore, represent the minimum area which should be kept
free of encroachment under future flood plain management efforts by
the local community. However, the community has the optioh and may
desire to maintain a larger floodway width than presented in this
report. The floodway fringe, which is the area between the floodway
and the boundary of the 100-year flood plain, represents the portion
of the flood plain that could be completely obstructed without in-
creasing the 100-year flood elevations more than one foot at any
point. Therefore, filling and building construction could occur in
the floodway fringe in the future, providing that any construction of
buildings was performed in such a manner to protect them against the
100-year flood hazard and that such land reclamation was feasible to
-the owner.

For the Mississippi River, the floodway boundary on the Iowa side was
based primarily on engineering judgement and previous reports, with
input and review by the COE, the Iowa Natural Resources Council, 'and
the City of Muscatine. The floodway boundary was located along ex-
isting levee alignments and excluded areas of existing development
wherever possible. Although the rise in flood level which would
result by excluding the flood fringe from conveying a portion of the
100-year flood discﬁarge was not computed, it is estimated that such a
rise would be very small (0.1 foot or less), since very little of the
existing flood~carrying capacity will have been removed.

For the 10;000—foot reach of Mad Creek extending upstream from

the mouth, a floodway was previously mapped and has been in-
cluded in the City of Muscatine's zoning ordinance. At the
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LINE A -8B IS THE FLOOD ELEVATION BEFORE ENCROACHMENT
LINEC -D IS THE FLOOD ELEVATION AFTER ENCROACHMENT

FLOODWAY SCHEMATIC Figure 2

City of Muscatine's‘request; this floodway was used in this
Flood Insurance Study. The existing floodway was tested using
the HEC-2 computer model and met the maximum 1.0-foot rise cri-
teria.

For the remainder of Mad Creek and all of Geneva Creek, floodways
were delineated at the stream cross sections by the equal reduc-
tion in conveyance method using the HEC-2 computer model, with
the floodway boundary between cross sections beiﬁg interpolated
using topographic maps. The floodways were then adjusted to mini-
mize undue variances in floodway width and then tested to ensure
that they satisfied the maximum 1.0-foot rise criteria. The
floodways presented for Mad Creek and Geneva Creek were then Xe-
viewed by the Iowa Natural Resources Council and the community

of Muscatine during coordination meetings.



The:floodway boundaries and the location of selected cross sections
are illustrated on the Flood Boundary and Eloodway Map (Exhibit 3).
Pertinent data for the existing and presented floodways at selected
cross sections on Mad and Geneva Creeks are tabulated in Table 2,
"Floodway Data." The floodway along Mad Creek was evaluated with a
coincident 10-year flood level on the Mississippi River; therefore,
the 100-year flood elevations given for Mad Creek cross sections "A"
through‘"G" in Table 2 are lower than the 100-year elevations shown
on the flood profile for Mad Creek, which reflects backwater for the
100~year flood on the Mississippi River. The floodways were delin-
eated and evaluated without consideration of possible debris or ice
jamming, which could occur at bridges, culverts, and natural con-
strictions. In cases where .the boundaries of the floodway and the
100-year flood are close together or are colinear, only the floodway
boundary has been shown.

INSURANCE APPLICATION

In order to establish actuarial insurance rates, the FIA has developed a
process to transform the data from the engineering study into flood in-
surance criteria. This process includes the determination of reaches,
Flood Hazard Factors, and flood insurance zone designations for each
flooding source affecting the City of Muscatine.

5.1 Reach Determinations

Reaches are defined as lengths of watercourses having relatively the
same flood hazard, based on the average weighted difference in water-
surface elevations between the 10- and 100-year floods. For a given
reach, this difference does not have a variation greatexr than that
indicated in the following table for more than 20 percent of the
reach length. ’

Average Difference Between

10~ and 100-year Floods variation
Less than 2 feét 0.5 foot
2 to 7 feet 1.0 foot

Seven reaches meeting the above criteria were required for the flood-
ing sources of Muscatine. These included one on the Mississippi
River, two on Geneva Creek, and four on Mad Creek. The locations of
the reaches are shown on the Flood Profiles (Exhibit 1).
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Flood Hazard Factors

The Flood Hazard Factor (FHF) is the FIA device used to correlate
flood information with insurance rate tables. Correlations be-
tween property damage from floods and their FHF are used to set
actuarial insurance premium rate tables based on FHFs from 005 to
200. '

The FHF for a reach is the average weighted difference between the
10- and lOO—year water-surface elevations expressed to the nearest
one-half foot, and shown as a three-digit code. For example,. if
the difference between water-surface elevations of the 10- and
100~-year floods.is 0.7 foot, the FHF is 005; if the difference

is 1.4 feet, the FHF is 015; if the difference is 5.0 feet, the
FHF is 050. When the difference between the 10- and 100-year
water-surface elevations is greater than 10.0 feet, accuracy for
the FHF is to the nearest foot.

Flood Insurance Zones

After the determination of reaches and their respective FHFs, the
entire incorporated area of Muscatine was divided into zones, each
having a specific flood potential or hazard. Each zone was assigned
cne of the following flood insurance zone designations:

Zone A: _ Special Flood Hazard Area inundated by the
100-year flood, determined by approximate
methods; no base flood elevations shown,
or FHFs determined.

Zones A5, A6, A9, Special Flood Hazard Areas inundated by
Al3: the 100-year flood, determined by detailed
methods; base flood elevations shown, and

zones subdivided according to FHFs. '

Zone B: Areas between Zones A5, A6, A9, Al3, and
the limits of the 500-year flood, including
areas of the 500-year flood plain that are
protected from the 100-year flood by dike,
levee, or other water control structure; and
areas subject to certain types of 100~-year
shallow flooding where depths are less than
1.0 foot. 2Zone B is not subdivided.



Zone C: Area not subject to flooding by the 500-

year flood. Zone C is not subdivided.
Table 3, "Flood Insurance Zone Data," summarizes the flood elevation
differences, FHFs, flood insurance zones, and base flood elevations
for each flooding source studied in detail in the community.

5.4 Flood Insurance Rate Map Description

The Flood Insurance Rate Map for the City of Muscatine is, for in-
surance purposes, the principal result of the Flood Insurance Study.
This map (published separately) contains the dfficial delineation of
flood insurance zones and base flood elevation lines. Base flood
eievation lines show the locations of the expected whole-foot water-
‘surface elevations of the base (100-year) flood. This map is devel-
oped in accordance with the latest flood insurance map preparation
guidelines published by the FIA.

5.5 Estimate of Structures
Estimates of the number of structures of various types that are

located within Special Flood Hazard Areas (SFHA) in the City of
Muscatine are shown below: '

Detailed Approximate
Structural Type SFHA SFHA '
1. One- to four-
family units 64 3
2. Multi-family units 0] o
3. Small businesses 77 0
4. All others 8 0

OTHER STUDIES

A Flood Plain Information report for the Mississippi River was completed
in 1969 for Scott and Muscatine Counties in Iowa and Rock Island County
in Illinois by the COE (Reference 7). The hydrological data and flood
profiles upon which this report was based were reviewed and found to be
compatible for use in this Flood Insurance Study. Two recent project
reports, one for flood control along Mad Creek in Muscatine (Reference
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3) and one for additional flood protection for the Muscatine Island Levee
District (Reference 2) were also reviewed for consideration in the pre-
paration of the Flood Insurance Study.

In 1972, the COE completed a flood hazard investigation of Mad Creek
upstream of Clay Street (Reference 9). The pertinent input data and
results of this study were reviewed and found to be technically sound.
However, the flood profiles published herein are slightly lower, due to
the fact that the flood discharges for Mad Creek were based on a study of
Mississippi River bluff drainage recently completed by the COE and are
lower than those used in the previous study. The new profiles for Mad
Creek were discussed with the COE and agreed upon.

In view of the fact that all known conflicts between the results of this
study and those of previous studies have been resolved, the data pre-
sented in this report either supersede or are compatible with previous
determinations. Therefore, this study is authoritative for the purposes
of the Flood Insurance Program.

'LOCATION OF DATA

Survey, hydrologic, hydraulic, and other pertinent data used in this
study will be on file through December 1981, at the office of DeWild
Grant Reckert‘& Associates Company, Consulting Engineers-Architects, 315
First Avenue, Rock Rapids, Iowa 51246.
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