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I. PURPOSE 

The purpose of this report is to estimate the increase in the storm water 
runoff rate due to development of the tract of land known as "O'FALLON 
INDUS'ffiiAL CENTER" and to estimate the attenuation characteristics of the 
stormwater detention facilities that are proposed to be constructed as part 
of the site improvements. Based upon such estimates, a comparison is made 
between the pre-developed rate of s tormwater runoff and the post-developed 
rate of stormwater runoff. 

II. SCOPE 

This report estimates the expected increase in stormwater runoff rate and 
attenuation characteristics during a 25 year and 100 year frequency storm 
of 20 minutes duration, utilizing the rational method of estimating 
stormwater runoff to the detention facilities. The stormwater runoff rate 
to t he facility for a 15 year frequency storm of 20 minutes duration is 
also included. 

III. DETENTION CONCEPT 

The proposed site improvements include construction of two dry detention 
basins located at the north and south ends of the project. The storage 
volume and outflow rates have been proportioned to insure that the peak 
rate of runoff leaving the sub-watershed of the site under post-developed 
conditions is less than or equal to the peak rate of runoff leaving the 
sub-watershed of the site under pre-developed conditions for the design 25 
year frequency storm. 

IV. STORMWATER RUNOFF INFORMATION 

Runoff calculations for the tract and calculations of required attenuations 
are shown on Exhibit 'A. ' 

Estimate Inflow Hydrograph calculations for the design 25 year storm as 
well as the 15 year and 100 year storm are shown on Exhibit 'B.' 

V. DETENTION BASIN CHARACTERISTICS 

The depth-storage characteristics of the proposed detention basin are shown 
on Exhibit 'C.' 
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VI. OVERFLOW STRUCTURE CHARACTERISTICS 

The overflow structure 
minute storm with all 
Hydrogra ph calculations 
I D. I 

VII. ROUTING PROCEDURE 

has been designed to pass a design 100 year 20 
areas ups tream fully developed. Estimate Infl ow 
for the design 100 year storm are shown on Exhibit 

The H.E.C. 1 computer progr am ana lysis was used to calculate the routing 
of the s torm through the det ention basins . H.E.C. 1 uses the modified 
Puls routing proced ure . The i nflow hydrogr aph , depth-storage, and size of 
outflow were included in the input file. These calculations and results 
are shown in Exhibit 'E.' 

VIII. SUMMARY 

The proposed detention basi ns will meet the outflow requirement which is 
based on the peak rate of runoff for t he design 25 yea r frequency storm 
under pre-developed conditions. 

The south basin i s allowed a maxi mum outflow of 119. 20 c.f.s. The peak 
outflow for the design s torm is 116 c.f.s. The north basin i s allowed a 
maximum outflow of 256 .40 c.f.s. The peak outflow for the design storm of 
the north basin is 253 c.f. s . Although detention is not required for a 100 
year storm, the s torm was routed and some de tention will take place at both 
basins as can be seen in Exhibit ' E' as well as the inflow-outflow 
hydrograph which is found in Exhibit 'F. ' 

Graphs of the basin's inflow-time characteristics and depth-storage 
characteristics are all s hown on Exhibit 'F.' 

A drainage area ma p for the s urrounding ar ea is shown on Exhibit 'G.' 
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EXHIBIT E 

H.E.C. 1 ANALYSIS 

(The following H.E.C. 1 Analysis contains routing 
calculations of the design 25 year frequency storm 
of 20 minutes duration (under existing conditions) 
as well as the 100 year-20 minute storm (all 
areas fully developed) through the two storm water 
detention facilities.) 
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SOUTH BAS IN 

10 10 25 ~"EAR rREOLIE.NC:\ SH.•I(M - 2v l i ii~U"f t uli~~<f lui~ 

11 !D 
12 ID 
n 10 

1~ 

15 
1o 

I f 
il( 

10 

Kk 

~ . u J 9H~19L uUt.IO 1/ 
2.0 19H~Y92 uOUO 

(l ll 

31i:F·-l 17 
18 
19 
20 

Kii INFLOW HYDRQ6RAPH fO ~AS!i~ ll 
01 tJ 28. 23 5t~ . 4b 8~. 7(1 l 12. 93 ! •l l. lb 
Qj 141.1 c. ! 1 [ . 93 8~.70 56.46 2B.n 0.1 

KK STEP-2 
KN HODIF!EO PULS ROUT ING IHROUGH BASI N 

ELE'I 477. 7 
sv o o.uv2 o. 111 0.518 1. 233 ~ . 207 

482 . ~ •64 .0 186. u 

I~ i. 16 1 ~ 1. 1o HI. l o 141 . lb 

'.1 

21 
22 
23 
24 
25 
26 
27 

SE 477.7 478.0 480 .0 
SL 479.70 12.57 0.6 
ss 
' 7 L. 

493 .5 9.5 3.0 
0.5-.- 4B"¢ ·Pii'C: @ rc ct. 477.7 ct. E.;. 41 ~. 7 

!. 
5 .....,_We ltz·. 8 .5 Fi · € C./. 483-5 

I' AGE l 



~H~ 

FLGUD HYOROtiR~P H PAC~~GE htL-1 I!BK IT 5!:k VERSION) -~~~ l,li95 
U. S. ARMY CO!\PS OF ENGlNEEilS, !tiE H t ~RuLOulC tiiGINEERING CtiW.f<, ou9 3E.(LI~/L ~fl<tt l, IHWi f> , CA. 9~c l o 

O'FALLON lMDUSlf\ lAL CENTE~ 

STORMW~lER ~ETENliDN AN~L iS ! S 

!Sax ProJect No. 89-3102) 

HAY 19 I 1 9~1 

•••• 

nOli fH 8H:ilN 

25 '{Ei\fl FREOUEiiCV 3TORH - 2(1 ~lniUTE OlJRI\ll llN 

;6 10 OUTPUT COHTROL VARIABLES 
IPRNT l• PR IHl COIHROL 
IF'LOT (I PLOI COiilROL 
OSC~L 0. HYu~ilGF>AfH hOT SCALE 

IT HYDROGRAPH liHE DATA 
!Hi!N 2 HlNUT£3 IN COMPUlAIJON lNlE~VAL 

lllATE l911AY9:.: STARTING 01\H. 
I f l I~E 0()0(• Sl Af<l !!Hi f I i1£ 

NO 17 NUH&ER OF HrDROShhPH ORbi~Af~S 

17 K~ 

NDOATE t9HWf2 
NOTli1£ \1(13~ 

CGMPU1Af!GN !NfERVAL 
iOTA!. llli£ BASE 

ENoLI SH UNi 1 S 

HHH:ti tHh:t 

t 

SlEP- t t 

HHHHHHH 

E!iDWG OAE 
EHDINti 111'1£ 

.03 HOURS 
• t.3 HOUkS 

INFLOW HYOROGRA~H 10 BAS IN 0 

15 IN TIHE OAlA FOR INPUl IIHE SERI~S 
JXi1l li 2 WIE INlERVAL IN li[IWIES 
J~DATE 19HAi92 SlARTlNG liA it 
J Xli liE '-' S I AIH !fiG 11 ME 

SUBBASIN RUNOFF !ii\IH 

0 BA SUBBASIN CHARACTER!Sf!CS 
rAREA .00 SUboA~lN AkEH 

IH 



DA NOll HRHN ORO FLOW Dt\ liON HRiiN ORD FLOW f OH HGN HRI'1N (JR!J FLOii [1r1 JiOti HRHN uRi! FLGW 

19 MA 'I OOOil (1 . 19 l11iY 00 10 b 141. !9 hAV Ov20 11 14: . !9 nAt 003u 16 o. 
19 NAY 0(102 2 28 . • 19 I'IHY 0012 141. ! 9 hf1V 0\•~? 1L 113. 19 HkY tl(lJ2 17 1.1 • 

19 NAY 0004 3 56 . 19 HAY QI)J•l 8 14!. * 19 hAY \lu2~ 1.1 8'J . 

19 HAY OOOb 4 85. f 19 liAY 0016 9 141. 19 rlilY IJVtil 14 :•b. • 
19 r1A ~ (10(19 <: 

.J 1n. 11 HA~ 0Glil HI HJ. 1'1 HAi \lv:t8 t::. .ib . 
t " 

tli*tt~ittiillfitti~tt.f~ifltt*tttttitf.~tll•ttf*tftifttittltttftttttt~ittt+ttitttittitttt.tff:ttttt.i~lttir.tti~~tfi~ttit ttttfttfff~tttf 

PEAK FLOW 
<CFS) 

141. 

21 V.K 

T ltlE 
<HRI o-Hk 
. 17 (CfS) liB. 

1 iUlt1ES1 • C••.iv 
ulC-FT l 4. 

CUHULfiTi\'t AREA = 

HHtH t HHf:t 

1: 

I STEf'-2 • 
f 

tUtHHHHH 

Hf1X1MUM HVERABE FLuW 
L~-HI\ 7:.!-Hk 

88. 8~ . 

. L''-'ll . vv(• 
4. q • 

• uO su 111 

HODJFIED PULS ROUIING THROUGH BASih 

HYDROGRAPH ROUTING DATA 

• 53-HH 
8tl. 

• ~1()1,1 

.j, 

23 RS STORAGE ROUTING 

24 sv 

25 SE 

26 SL 

27 ss 

14STPS 
!TYP 

RSVRJC 
X 

ST!iR~GE 

NUMBER OF SUBREACHES 
ELEV TrFE OF INITI AL CONO! flGN 

477 . 70 I~IT1 AL CONDITION 
.00 WDRK1N8 R AND 0 COEFFJCIENI 

• (1 • 1 .5 

ELEVATION 477 . 7(• 478.00 4t1U.(I(I 452. \Ill 

LOW-LEVEL OUTLET 
ELEVL 
CiiREA 

COQL 

479.70 ELEV~ T ION Al CENTER Of OUlLEl 
12.57 CROSS-SECliONAL AREA 

. 60 COEFF I C1 Etfl 
EXPL .50 EIPONENT OF hEAD 

SPI LLWAY 
CREL 

SPWiu 
483.50 SP JL LWAi CREST ELEVATION 

8.50 SPILLWAY WIDTH 
COOH 3.00 WEIR COEFFJCl~NT 
DPW l. 50 EAPONE~H OF HEAD 

IH 

1...' 

4B~.IIv 

COhP~IED OUTFLO~-ELEVH[ION UHTH 

QUi FLOW .t•tl .0(1 82.(18 U5.HO B~ . Bf1 9~. 37 

l . L 

tu4.u3 



OUTFLOli 125.73 130.82 137 . 63 146. 4(1 157 .33 J7u , t;B lob.o~ Jv~ . 4B 227 . 39 2S2 . b2 
ELEVAT!Oii 4B3. 77 483.91 464.07 484. 2/ 484.~9 41l4 . /3 485 . (1! •l;J~. \.\t 485. 6~ 486 . 00 

CDhPU1ED SlQR~D~-OUlFLON-ELEVAilUN bAI~ 

S10RAGE .M .uo • 09 .IJ . ~! . •lb . :.u .. , 
, ,)~ .57 .::.o 

OUTFLml • (/(1 . (;0 . 00 3: .• 1.} 82 . \18 8J.8ll !lr. tH~ 'i I. ! 3 .;tq , J7 9~.3~ 

ELEVATION 477. 7•j 478.00 479 . 70 ~8lt, U(l 481,54 481. j 1 ~Si. 'I I ~b 2 . 1)1) 481.13 'i81. •10 

STORAGE .77 .90 1. OS J. 15 1. i() 1.13 1. 27 1. 3o 1.47 1.5~ 

OUTFLOW i04.83 110.99 117' 91 125. 73 130.8 .? J:i4 . ~4 1J7. o3 146.40 157 . 33 17ll. 68 
ELEVATI Oti 482 . 70 4B3 .v7 ~83.50 4lB. 77 483 . 91 48~' liiJ 481 . \li 434 .27 4BUt 484. i3 

51 DRAGE 1.72 1. 87 2. 03 2. 21 
OUTFLOW Jfl6.65 2(l5.4!l 227 . ~9 152.6~ 

EL EVATION 485 .01 485. 31 4B5.64 4Ba.ou 

l t * WAfiNJNG t•• NOOIFIEO PULS ROUT!~& HA' BE fiUHERlCALLY UHSTA&LE FOR OUTFLOWS BETW~EN IJ' Ill 33. 
THE ROUTED H~ DROGRAPH SHOULD BE EXAMINE~ FOR OSC ILLAl!O~S QR OUTFLOWS GREk fEh THAN fEHK iNFLOWS. 
THIS C~N BE COR~ECfED BY DECRE~S1NG fHE l' INE INTERVAL OR INCREASING STO~M~E 1USE A LONGER REACH. l 

HYnkOGRAPH AT ST~T!ON SlEP-2 

Dt1 HON HRNN uRD OUTFLOW STORAGE STAGE ~ DA hON HRhN ORO OUTFUW 510RAGE STAGE -t bA hUN HRNH ORD O<JTFLOvl STORAGE STAGE 

19 11AV 0000 0. .0 477 .7 t 1'f 111\Y UUI~ ~~ . .6 482 .2 i 19 Ji,IY 4.1(1~4 13 11 ~. 1.0 483. 3 
19 MAY v002 2 (1, ' (I 470 .7 t 19 lil\1 U•)l4 tl ltiL. . i ~02 . 5 t. I :i HAi li4.\26 14 I (19 . . 9 402 . 9 
19 HAY 0004 3 33 . . I 480.(1 • 19 HAY Ol,ln 9 107. . 8 ~tJ2 .8 t 19 l1hl ou.!tl 15 101. • 7 482.5 
19 HAY 0006 4 46 . -, 480.4 i 19 tiAY \lvlll Ju I II. . 1 4 8.~. I t. 19 11>t 'i liVSV lb il6 . .5 481.7 
19 HAY 0008 5 60: J, .3 481.(1 i l 9 liAY 0•j2•J 11 115 . 1. ~I 48 ~ . 3 ;. 1 ~ 11AI lliJ 32 11 57 . • 3 480 .8 
i 9 NAY 001\1 6 86 . .5 481.7 ~ 19 rli\ '1 (H)22 u I 16. 1.1.1 4BU ~ 

-;--pe;AK ouTFLo w 

ff~tll•lfffffl•li,flftfllflti41fil llttttt ffl ftltlff~tt ft tt ~ l ~~~~*'*' •* *~iltttt•l•eteltt~ttft tta~ttttt t i~ t iilt ~ ffft efeiitt-tiftifftte 

PEAK FLOW TII1E iiAi: IMW1 llvH:AG£ I-LOW 
iCFSl iHRl ~>-I!R 2~-Hf< U-HR . 5HIR 

11 6. .37 (CFSI B2 . Br' Lo 82. t:L:. 
iiNCHESl .voo .uou .liiJ•J . OliO 

!AC-FTl 4. 4. 4. q. 

PEAK STORAGE TIME liAXl11UI1 AVERAGE S rGfiA6E 
!AC-Fll iHRl 6-HR 24-HR 72-HR .53-rlfi 

l. .37 1. I. I . I. 

PEAK STAGE TIHE liAXIHUH AVERAGE ST~iGE 
!FEETl !HRl 6-HF: 24-HR 72 -HR .53-HR 
483.38 • 37 4B I. BO 48 1. BO q8!. 80 481. 8(1 

CU MULA TIVE AREA = • 00 so 111 



RuNOFF SUMMAR 'I 
FlilW IN CU&IC FEET PER SECO~~ 

Ttllt: IN HOURS, AREA IN SQUARE HILES 

PEi!K TlrlE OF AVE~AGE FLOW FOR HAXIHUH PER!OO &t1SW ht\X I hUH TINE uF 
OPERATION STilT ION FLOW PEAY. b-htJUR 24-tl:JUR n-tiuUR ,;REI\ Slt16E i1AX STAGE 

HVDROGRAPH AT STEP-I 141. . 17 BB . BB. BB . ,(ill 

ROUTED TO STEP-2 116. • 37 B'· L o 82 . u~. . 00 ~83.~\ii . 37 

••~ NORMAL END OF HEC-1 til 



HEC-J 1i'l~tJf Pt1bf I 

L l NE [ 0 •• • •. •• j •.•••• • 2 •• . • • . ' 3 ••. ' ' ' • 4 ..•••. ' 5' • ' ' ' . • b. ' . • . .. 7 • • .•• • . B .•••. • . •i .. •• •• I u 

Ht FREE **'* 

rn 
2 
3 

!D O'FALLON JNDUSTRJAL CENTER 
10 STORM~ATER DETENTiON HNAL~S!S SOUl H Bi\5lll 
JD tf<a1: Project No. B9-3Ju2J 

5 ID 
b ID 
7 JD HAY 19, 1992 
B iD 
9 Ju 

10 JD 100 ~EAR FREQUENCY SrORM- 2~ nlnUTE OUR~lfON 
11 !D 
12 lD 
13 i [J 

14 
15 
16 

If 
IN 
IO 

2.0 19MAY92 0~00 

2.0 19"A'92 oOQ~ 
0 

17 KK STEP-I 

i i 

18 f,li iNFLOW HYDRO&Rf\PH TO BASIN D 
19 
20 

21 
22 
23 
24 
25 
26 
2i 
28 

Ql v 40. 58 81. l i 
UJ 202.92 162.34 12!.75 

KY. STEP-2 

lLL 75 
J l. 17 

162.34 202 .92 2~2.9~ 202 .92 201.92 ~02.92 
4tl.5B 0.1 u 

KH MODIFIED PULS RUUTINB lHROUGH 8ASJN 
RS ELEV 'lli . 7 
SIJ v 
SE 477.7 
SL 479.70 
SS 4S3.5 
ll 

O.Wt: 
478.u 
12.'57 

" c a • .J 

u.JIJ 
480.0 

0.6 
3.0 

0.513 1.23~ 2. 207 
481.0 4d4.u C8b.U 

0. 5 -- 4B"r/> p, Pc <2 !£ El, 417,7 ~ e/, 41CJ. 7 
J.S.__ WEtf!.: 8.5 F"f. e c/. 483 .5 



HH 

FLOOD HYDROGRAP~ Ph~~ASE H~C- 1 !l~H ll 51~~ U~RSlO~l -rEu 1, J~B~ 

U.S. ARM~ CORP5 OF ENGINEERS, THE HY&ROLOGJt EkSINEERING CE~l~R , ou~ SEL UND ~I ~EET, D~V iS, CR. 95blb 

O'FALLON INDUSTRI~L CENTER 
STORI1Wi!TER DETHiTlON (lHr'iLYn{S 
\Baz ProJect No. 89-3102J 

MA'1 11, l99l 

... t 

SOLil H ~AS IN 

l 0(• iEA:i FilEQUENC 'i S'IOR11 - 2v ~Jll JU IE llURfi 11 ON 

ib 10 OUTPUT CONTROL VAklliliLES 
IPRNT 0 PRJilT CONTROL 
!PLOT v PLO l CONTHOL 
fiSCAL 0. HI' DROGRAPH f'LO 1 SCi!LE 

IT HY~ROGRAPH liNE OAik 

17 KK 

NMIN 2 HlNUl£5 IN CUMPUTAT IGN INTERY"L 
li.1ATE l9MA'r'9:t 
If IJ1E 0(1LI0 

t10 17 
tiDDAI E I9MA Y92 
liD liKE ov32 

CQMPUTATI ON l ~fERV~L 

lOT AL T i 11t ~A~E 

ENGLJ SH UNITS 

HHHHtHHt 

t. l 

STEP-1 t 

HHtHhfHh 

SfARfiriG OHTE 
STARl'ING Tll1E 
NUHBt.R OF HVORuBR tiPH ORUilidE~ 
E~lU I NG Oi\ TE 
EtW ING T IHE 

.vJ HOU~S 
• )~ HOUr:S 

U.JFLOYI HIDROGRf\PH TO l:iASW lJ 

15 IN flhE Di\TA ~OR IlifUT IIHE SERIES 
JIH IN 2 TIME INTERVAL IN M!~UTES 

JKDATE 19HA~92 S!ARllNG DAlE 
J>:TitiE \t STAR TING lJrlE 

SUBBiiSlri RUnOFF DATA 

0 BA SUBBASIM CHARACTERISTiCS 
TAREA .00 SUBBASit; AREA 



DA 110tl HP.t1N ORO FLO~ ~ 011 HuN H~:111l QRD FLO\~ DA MllN HRHN ur.u ~LUN L'i\ NllN HRHtl iJRO FLOI 

• +. 

1Y tiAY 000(1 1 0. 19 hill' 001U b i•J3. 14 Hl1 'r \IV.'\.1 ~ 1 :.v ~ . 1'1 Hili 'Jv3v tc IJ ' 

19 iiAY 0002 2 41. 1 9 HI\Y Ou12 7 2(,3 . !9 riH'I l~< ,:l.i ~ 2 I~ . . l '1 11rl Y . '~. ,,.,v.;,.:. Ji v. 
l 9 NAY 0004 3 81. 19 MA ~ (){1[4 B l u$. t l'i 11f1 i \IVL~ 1 J u.: . .. 
19 HAY 0006 4 122. .. 19 NHY Ou1o 1 Ll' ). I If tiAY VVLC. 14 t:.l • 

19 MAY 0008 5 l b2 . 19 t1A! 001 8 1 i) t(13, 19 I~H i t)t,2U 1~ ~!. 

f * 
iilttfilftif i ifftt. iitttf.tt o t~tlt t tt l itt•l•t~~~~••***t t+.t ~t~f ~t •tt.f~tft t.tittio o itt ~t~ t i t i \tl • t it• t t tftot~ *+ • *~t i i t ttt.ti it••** ~ t tt tt t 

PEAK FLOW 
lCFSi 

203. 

21 I<:K 

f lHE 
!fiR) 6-riR 

• 17 !CFSl 127 . 
! INCHES) .000 

!HC-Fri 6. 

CUHULATIVE AREA = 

HHHHHHit 

t 

STEP-2 t 

·t 

HHHt H h Ht 

MH~lMUH ~VERAGE FLO~ 

2HiR /2 -Hk 
ILl . i i.i. 
, (i\)1,1 . UOU 

6. b. 

. O'J SO M l 

t10D JFIED PULS ROUli i~G ffiRUlJGH Bil:; !t l 

HYDROGRAPH ROUTIH6 DATA 

• 5.3-llk 
12/. 
• Ol)tl 

o. 

23 RS STOR~GE ROUT ING 

24 sv 

25 SE 

26 SL 

27 ss 

I~STPS 

ITYP 
RSVRJ~ 

STORI\GE 

N~MBER OF SUbREACrl£5 
ELEV lVP~ OF JNJ l l~L CO~Dl f i ON 

477.7\1 IN I11AL CONUIIION 
. 00 WORKI NG HAND D COEFF ICIENT 

, (I .o .I .5 

ELEViiT!ON 477. 7(1 '1 78 . 0(1 462 .0ll 

LOW-LEVEL OUTLET 
ELEVL 479 . 7~ ELEVAT ION nl CENT~~ OF OUTLET 
CAREA 12.57 CROSS-SECI J ~N~L AkE~ 

CuOL , bll COE.ft!G lEiH 
ElPL . 5~ EaPON~ N I Of HEAD 

SPILLWA\' 
CREL 

SPN IU 
couw 
EXPl'l 

483.50 SP ILLWAY CRESI ELEVAllDN 
6.50 SP ILLWAY WlfiTH 
3.00 WEI~ C6EFFIC JEN1 
1. 50 EXPONENT 0~ HEAD 

t f ~ 

1. 2 

CUHFUI£6 OUIFLOW-ELEV~TJOM ~f.t" 

OUTFLOfl .vo l)l ,\18 1'\~ . b.• d'o, ~~ 1~ , I I 

i . :' 

f "'( l I 117 <il 



OUT FLOil 125.73 J3•i. 82 m . o3 1k ·tv i 57 . ~.3 I /1•. cd 11b. o) .: l•~·. Ill t17.39 · c: ·· I !..J!.. . c_ 

ELEVATIOI~ 4:33. 17 49:1.91 48q ,•)7 ;8~ , : I 4~~.49 q 8•1. 13 olBJ.vt ~il:: .. >l 48:0. 6-i •\S&.ov 

C0MfUT ED SIOR~~~-OUl ~ LD~-ELE~AT I UU bAI~ 

STORAGE .00 • 1)0 • (l 'f .1 1 4 '• • L ,oj\) . :.v . ·) . ...... . ~~ .t,b 

OUT FLO\i ,(!() • 0(• . l/0 ..i ~ . 13 82 . l•B B5 . BO ti9.&i:. ~ l.i ,; •(•1.3 i 99 . 32 
ELEVAT I Ot~ ~77. 70 47& .00 0~ . 70 4BIJ, Ov 481. 5~ 481. .11 481.91 ·lf{ . •.t·~ 4:12 .1 3 •162 . 40 

STORF1GE .77 .:ro !. 05 1. 15 1. 2•) 1 I L3 l..!i 1. !·J Ln l. ~9 
OUTFLO:. 104.83 I t•i. 99 11 7. 91 115.73 !30.B2 JJ 4. ~4 i3 7 .b ~ Ho. 41i I57 . :n !]() , bil 

ELEVAT I 011 48 ~ . 7(• m .. ·)7 483 .5(1 48 ~ .. 77 483.91 4rl4 . ·JO 4tK 11 i 4e u i .;S4. ·1 ~ ~ 84 . 75 

STORilGE 1.72 1. 81 .!.•J3 2. 21 
OUTFLOil 18o.o5 205.4ll 2-::i . 39 ~52.62 

ELEVATION 495.0 1 485.31 485.b4 ~ac . vv 

rh ~IARNING f H HODIFIED PULS ROU fl~G HAY DE ~UMERJC~Lli UHSIABL~ ~OR OUTFLOWS BtiiiEEN \). I Li . .\.). 

THE ROUTED HYDROSRAPH SHOULD bE EIAHIN~U fUh O~ClLLO il~IS OR ~Ui FLuNS 6rt~HI~k illtlU r~ii t. IIHUi15. 
THIS CAN BE CORRECT Eli (lY OECREASHlG IHE 11 riE IIU:fivAL Ok 111L REH:i I IIG S 1 uRt~\iE u~.[ il l u!ILH !'itA~ H. 1 

1; 

DA liON HRMtl OR!i OUTFtOW SfGRAGE STAG£ ~ DA HGN HfiMtl 0~1.! OlJTFL 0~1 STUF.AGt Slil&E t l!H hJN !tt~rll'l :Jkil OU i FUHv 3TOfiAGE STfiSE 

19 KAY 0000 1 iJ. • (I 4 77 . 7 • 19 l'iA'{ ~)0 1L l l :i . l. O 4ih . 3 t 19 [1;1\' (•(u~ I ~ l oc • \. b 4b4.7 
19 HAY 0002 2 ~1 . .[ 479.0 * 19 tiA 'i 0014 a 131. J.~ 48.1. 'i ~ ~~ rlk \ u,,~b 1'1 :5\•. 1.4 464 . . 3 
19 iiA~ 0004 3 42. .1 4Bv.3 19 i1AY Ol•l6 9 149. [. ~ ., ;;4,;:; • !9 i'lr. t IJV28 1:i !.:9 . I ·) 

• L 483 .9 
19 ~lAY 0006 4 63. . 3 480 .9 t 19 t!f\Y llOJi:J l \1 1c2. l. ~ 481.6 ·~ 19 !•.In •:ll:. _<ll (6 i 1!. .9 'i83. 1 
19 MAl 0008 5 BS. '-' , ._) 481.8 f 19 ~iAV (l(i~·) 11 !73. 1.6 •Hi~.B t i9 :1 t1Y 1)(1 3:.: Ji 97. . 6 482.3 
19 ~lAY 001(1 b l(i.3 . . 7 4B2.b ~ i9 liAY u(•2 2 1! IJ6. f. (, :;9•1. ii t 

---. "'PE..qK' 01.-J/FLov/ 

''*l~fi\ttil ~fitttfttil4••~t ttttfff,it*l t~fitrlfift tt••t• t kf ~tltfit t lt•tttt~t~tttlttttt 1 P a t tttt tttttt!tfttftf t '~itttf1 ttff ftf i if t*\ 

PEAK FLGW TIME rl~XIHUM h~ERAu E FLG~ 

(CFSi !HR l o-H~ ,+HR i..:-HR , j3-HR 
176. .17 ICFSl 113. 1n. !13. ! 13. 

\ltiCHESl .•:.ou . ~liN • (•liiJ , (IU(; 

IAC-FIJ c 
~ . 5. " J o ·'. 

PEAK STORfiGE TINE l'lk 1.1 t!LiN AYHlAG£ S'!OP.t\GE 
lfl C-FTJ iHiiJ o-hR 24- HR i ~- HR • ~~~-HR 

2. .37 l. I. l . J. 

PEAK STAGE l'lt1E HI\ X J HUrl i1VEkil6t s·l l;li£ 
(FEET J (HRi b-HR 1H~k 7'1 - HR • 53-HR 
4B4. B2 , $] 4d2 .89 482. 89 'i~lL.tl1 it!? . &~ 

CUNULI\liVE HREA = .vu su r11 



IW:~l!F~ 5Lihi1A~ l 

FUJ1J IN CUB!C ~EET ~ER 3ECuNu 
1lt1E lrl fWUF.S, t-iREti IN 50UAiiE ;IIL::5 

PEHK llrl£ GF IMRk6E FL~W FOR KAA !MUh P£H! UD BiiSfN 11AJ. INUI· ., !H£ GF 

OPE RAT I Oil 3THT!Otl FLGW PEi\K tdiuUfi 2-i -HOUR 7L-Hl!U~ t-1~:£11 sl;;GE MilA s;AGE 

HYDRGGRAPH A1 STEP-I 20.~ . .17 11.7. 12.7 ' JL ! . , \,Ill 

ROUTE(! TQ STEP-1 176. . Ji II.L JU. ll ... . · '.JI. .. -: ~~. B! , . 
. ~1 

tt~ NORHAL END OF HE C-1 t~t 



tiEL-1 INi-'U I 

LINE Ili .. ..... 1 .... . . . 2 .. .. ... 3 . . . .... 4 . . .. . .. 5 ....... ;, .... . . . 1 . • •• • • • 8 . . . , . . . 1 ... . . . 10 

Hf FREE tH 

4 
5 
b 

!D 
JD O'FALLON INDUSTR IAL CE~l ER 

ID SIORHWATER DETENTION AN~LYSJS 
ID IBa~ Project No. 89-31021 
!D 
!D 

7 !D MAY 19, 1992 
a ru 
9 l 0 

NOR11i Bt~Sih 

10 lD 25 YEAR FREQUENCY STOR~ - 20 MI NU TE DURAT iON 
11 10 
12 JD 
13 10 

14 
15 
16 

IT 
IIJ 
!0 

2.0 J9HAY92 0000 
2. 0 19HAl92 6000 

0 0 

17 KK STEP- I 

16 

19 KH INFLOW HYDROGRAPH TO ~AS JN 0 
19 01 0 69.12 138.23 ~07 . 35 27o. 46 276 . ij6 276.4o 216.46 216. 46 2~o . 46 
20 01 276 .46 207. 35 159 . 23 69.12 v.1 o 

21 
22 
23 
24 
25 
26 
27 

KK STEP-2 
KH HUDJF!ED PULS ROUTING THROUGH BASI N 
RS 1 ELEV •lld. (t 
sv \) (1 . 22 1. \Jb 

SE 478. 0 480.0 481 .0 
ss 476.0 5.5 3.6 
Z! 

1. 5-- \NE-J/2. ' 5.5 Fl-. <2 (;.f. 4'/B.o 

I'HI!E I 



tHl 

FLOOD H'DROGRAPH PACKAGE HEC-J !IBM IT 5 1 ~~ V~R5J0hJ -FEd l ,ti6j 
U. S. itRHV CORPS OF ENGIN££R5 1 THE H'{D"OLOG IC EltGINEERIIIG i:tlil E:i , o•H Sf.Cui~O SfkEE- , 0AViS

1 
CJi. 95o lb 

t H:t 

O'F~LLON l~DUSTRIAL CENTER 
STDRHWATER DETENTION ANMLiSIS 
iB~x ProJect llo. d9-.:;l021 

l'iii"t 19, 1992 

110RTH BilSJ N 

25 YEAf< FilEQl!EiiC I ST iJRM - 'l.v H! Hl! IE IJ!Jf<il T 1 ull 

16 IO OUTPUT CONTROL VARIABLES 

I 1 

JPRNI (l PR!Nl COHTROL 
iPLOT 0 PLOT COr·nROL 
OSCAL 0. HYDROGRAPH PLOl SCALE 

HYDROGRAPH TI~E D~TA 

HH11~ 

l DATE 
2 MINUTES IN COHPUlAliON IN TERVAL 

STAR I fNG DArE 191iAY92 
IT IHE 0000 

NO l b 

~IODATE 19HAi'92 
NDTihE 00 3(1 

COMPUTATION INTERVAL 
TOTAL T I liE BASE 

ENGLISH UNITS 

HHi!HthHH 

• 

ST llRT 1116 Tlli£ 
NUMBER OF HY DROGh:APH ORLINATES 
END lllG Oil TE 
ENOII'I6 TIHE 

.03 HOURS 
• 50 HOURS 

17 KK STEP- I t 

I !IF LOW HYDROGRAPH 1 0 &AS IN IJ 

15 IN TIHE DATA FOR INPUT l iNE SEklES 
JINJN 2 liME INTERVAL IN HINUTES 

JXOATE !9HAY92 ST ARTING DAlE 
Ji: T li1E (I STARlliiG 1 HIE 

SU&BAS I II RUNOFF DA i A 

0 BA SUBBASIN CHAR ACTERIST ICS 
fAREA .00 SUDHAS IN AREA 

HI 



11'1 !JR0!li<Arrl Hi 5 I H d 011 5TE~- I 

~ 

Dti ~ION HRiiN ORD FLOil DA HOii HRiirl ORO FL8~ Dll liON tiRh~r uf.:fr f LUil * DA :iON HllHh Oilii FLOII 

i 9 NA\' 0000 I 1). 19 NAY 0005 5 276 . i 1'7 Iiiii' l!\11.:~ '1 2i6- 19 iitH 0(tL4 n i3B. 
!9 11AY 0(t02 2 ~9. " 19 MAY OOi O 6 'i: lo . I~ rllir 0(r18 IV ':.i ;), i9 11A'r (IOi6 14 J9 . 
19 HAY 0004 3 138. lt !9 t!AY \iCtl2 7 276. it 19 Hit '( OU~tJ I i 2lb . J 9 rliiY (IUiE 15 v. 
19 HAY 0006 207 . 19 11A '( (•\11 4 8 2 l b. 1 'f 11in IJ(•Ll ~ ~ ~IJ / . 19 HAY (1(1_10 l ' . o tl , 

t .. 
i*llliltiflilfflff~llilf~•••tt*ffff~tilll~:flftfi~:it"ttf~tflEtttt~t"tlttttfitf~tt" ~ittttoltt~tttt l ttt"~ttffltlt"tf1'fttl ttt••*••fttltfffftt 

PEAK FLOW 
iCFSl 

276. 

21 KK 

TI11E 
<HRl 6-ilR 
.13 iCFSl 184. 

(INCHES! . OOll 
tilC-FTl ll. 

CUHULATlVE AREA = 

HtHHiHHH 

t 

STEF·-2 ~ 

t 

HHHHHHH 

MAXIMUtl AVERAG~ F LU~ 

L4-HR l2-H!\ 

184. l g4 , 
• (I() (I • \100 

B. 8. 

• 00 SQ 111 

M001FIED PULS ROUTING IHRUUGH BkS!N 

HYDROGRAPH ROUTING OAIA 

. 50-Hk 
lfl4. 
• tJI)~ 

a. 

23 RS STORAGE ROUT ING 

24 sv 

25 SE 

26 ss 

NSTPS 
IT 't'P 

RSVIHC 
): 

STORAGE 

ELEVATLON 

SPILLWAY 
CREL 

SPiil fl 
COQW 
EXPW 

OUTFLOW • 00 
ELEVATION 478.\10 

OUT FUJW (6.50 
ELEVATION 4 79 . (1() 

NUM~ER OF SUBREACHES 
ELEV IYPE OF JNIIIAL CONDITION 

478.00 JHlTI~l COHDl f!ON 
. 00 WORl\ INS R ANiJ D COEFFJCIENI 

• 0 .2 I.! 

478 . 0'.) 48(1 . (iiJ 482.00 

478 .00 SP ILLWAY CfiEST ELEVAT ION 
5.50 SPILLWA~ WIDTH 
3.00 WEIR COEFFI CIE NI 
1. 50 EXPONENT OF HEAD 

tH 

CONPUlEO OUTFLOW-ELEVATIO~ OAT~ 

.00 .02 .19 • 6i J. ·15 
47S .vo 478. 0( 478 . 0~ 4 78. i I ~ 79 . 1•.1 

22 .b3 31J . l3 :;9 . ll 4~· . n b'.i: . 11 
479. 23 47-1.49 4i9. 79 480.0'1 48•.1. 41 

C011f··U I E1l S! OR,,Bf:- lJUl FluiHLEVM lull lit\ I H 

;u3 4. ti9 7. i b I I. 59 
~ 7 ~ . 31 ~ itt . 4~ q7B. oO 478.79 

76. 3'1 9L . ) l 1! 1.21) 132.(10 
~tlO . ltl o\Si.ia 48!. 57 492 .00 



• v ... o VI • 1)1 ol l 

OUTFLOi4 . 00 .02 . 18 .61 I. 45 2.33 4. ~9 i . 7 0 11.59 lb. 50 
ELEVATION •i 78. {tO 478 .01 478.(t5 4 78. 11 'i lfl. ~IJ 4 78 . 3i W!.44 4 7 8. 60 ~78.7'1 479.00 

STORAGE . 14 . 16 .20 .• ,,J 
·~.L . 2o . 4v "~ • J~ . 71 .as 1.06 

OUTFLOW 22 . 63 30 .1 3 ~9 .1 1 ~6.67 49. H 11 ~ . 1 J 7i:d9 91.11 J 11. 2(1 132.•:tO 
ELEVATION 479.23 479.49 479.78 48(1. {IV 48(1, (l9 48v.~2 4~0. itl 4ilJ. I b ~81. 57 ~82. 0(1 

HY~RUGRHfH Al STAlJON STEP-~ 

t*t~···~tttlttttflittfitftit-tttiittlittti~f itit.ittliittttit ttiti tk«tf.tttt f.ttttt~ ;. tt.t+ftitf.ttitttit~tt~tititttft.tt.iitiit*titftttttt 

t 

OA ~101j HRI'IN OR!i OUTFLOW STORAGE STAG£ i IlA NOli H~litl ORfl iJuTFLOW SfORfiGt SlkGE t UA huN ~RI'I~ ORD UtJTFLOi( STORAGE ST116E 

• 
19 11AY 0000 o. • ;j 470.0 t 19 HAY tiv lL 194. 1.6 ~s~. ~. * 19 11ft I l.tl12~ JJ ~L9 . 1.9 484 . 0 
19 Mllf 0002 2 10. . I ~ 78 . 7 t l~ tiAY OiiH tl ~17. l.fl •18J . B I l ~ t\1\ 1 vO~o j 'I l 'f::i. 1.6 48") . ~. 

19 ~lAY 0004 3 52. • 3 4B(t , J t 19 HAY ltUlb '/ LSJ. 1.'1 qB4. 1 • 19 11H'I (ll.t..:lj J J 151. J. ::: ~B2 . 4 
19 MA\' 0006 4 79 . • 6 4B0 .9 * 19 11A'r v(tlB Ill 14~ . ~~. \i 48~.3 • l ~ l'iHl (tO)(! lb 110. . 9 481 . 5 
i9 MAY 0008 5 121. l. oj 481 . 8 t 19 hAY ti!);!O 11 L~3 . 

... I 
~iH . ~ 1: i •• 

19 HAY 00!0 b lo4 . 1.3 482.7 t 19 riAY tti.IL:2 1 L 2Sv. 2. 1 ~ 8 4.::.--:-- PEAK OU.TFLO V' / 

PEAK FLOW TINE MA,IHUH AVERHBE FLuW 
!CFSl !HRJ 6-HR i:4-H~ 72-HR .5V-Hfi 

253. .33 !CFSI 1b3 . 1L3. 163. It ! .. 
t !riCHES I . 0(1!) ,(t(i•J . (1•,10 • Oi:lll 
IAC-FTl 7. 1. i . I . 

PEAK STORt\GE TlliE MAKIMUN AViH~GE STORAGE 
!AC-FTi (HRi o-HR 24-HR 72-HR .5u-HR 

2. .33 I. I. l. l. 

PEAK STAGE TltiE NAXIHUN AVER~GE 31AGE 
!FEETl lliR l 6-HR 24-HP. 72-Hfl . '5U-riR 
494.52 .,.~ 

. J,) 482.54 482 .54 ~a:t. j4 •1 02 . 54 

CUHULAT IVE AREA = . vO S!l i'll 



i!UNuFF SUI1HAfci 
FLOW IN CUbiC FEEr PH: Sl-C011[t 

T ii1E IN HOURS I AREH IN SO~ARE MILES 

PEAK TI ME OF AVERAGE FLOW FON HAXJMUH PfRluD BI1S!N Mi.l i1(JH Ti ME OF 
OPERATiON STATION FL CIYI PEAl. b-HOUR 2~-HOUR 71-n\Jl.lh i;kEii SlAGE M.~.~ STAGE 

HYDROGRilPH AT STEP-I 17b . . !3 !84 . 184. 184 . • 'JV 

ROUTED TO 3TEP-L .~I C'"' ..... .::. . .33 lbS . J.:d . j t.~ . . .vv 4B4. oL . 33 

*** NORMAL ENO OF HEC-1 t*t 



HEC-1 rNPliT 

LINE l D ..... . . ! ....... 2 . . . ..• . .$ •••• , , • 4 ...... , 5 .. . . .. . t. . . ... , , r .•• • • •• a .•..... :; .....• l li 

Hi FREE fH 

I 

2 
I D 
ID O'FALLON lNDUS iRI ~L CENTER 
10 STORH~ATER OETENflON AH~L tSIS 

4 !0 1Bal: ProJect No. 69-3!1)2) 
5 J[l 

b JD 
7 I D HH Y !'I , 1992 
8 JD 
9 I D 

NO!iiH bflS !II 

10 ID IOo YEAR FREQUENCY STGRK- 20 MIHUTE DURAli0N 
11 1fl 
12 iD 
i3 1u 

14 
15 
16 

IT 
lfl 
10 

2.0 l9HAV92 0~00 1o 
2.0 !9NAY92 OOU0 

() (; 

17 KK STEP- ! 
19 KM JNFLO~ liYOROGF.APH lG Hti&HI 0 
19 OJ 0 127 .32 254. 64 3&1.96 569.2B 50~ . 28 509. ~8 504 . 2~ ~v~ . ~S 5U7. 28 
20 OJ 51W,28 3Bl.96 254.1!4 IL7 .32 &. 1 (; 

21 f.K STEP-~ 
22 
23 
24 
25 
26 
27 
29 

Kli 
RS 
sv 
SE 
ss 
ST 
i.l 

HODI F!EO PULS R0Ul I~G IHRQUGH b~SIN 
ELEV ~ ?ti. O 

(1 tl , L2 I . vb 
4 i S .~~ •l6u . O ~82 . 0 

.s .v I.~; --We lr2 : 5.5 Ff . @.. G l. 47'0.0 
3. 0 1.~ -WE IR. : IO.oFf e Et. 4 5 4.&:. 

>~ 7 il . u c • 
..Jo .J 

484 . CJ ill , (1 

PAGE I 



• 

*hk 

FLOOD HiOROaRAPH PAC~AGE HEC- l (!BH 11 5!2K ~Ek310N t - FE~ l , l ~ti5 
U.S. ARMY CORPS OF ENGINEERS, THE HIDROLOGI C ENS JNEERINS CENIER , 6U9 SECOND SlREEl, DAVI 3, C~. 95616 

HH 

o·FALLON INDUSTRJAL CEN fER 
~~O~MWATER OETENl !Oh ANALrS!S 
(Bax ProJec t No. B~- 3 1 0~ ! 

NuRTH BASIN 

JOO ~EAR FREQUENCY SlURM - 1v K J ~UlE OURA f luN 

!6 !0 OU1PUT CONTRiiL VARlli&LES 
l F·RIH ~~ PR II~ 1 CONl ROL 
!PLOT 0 PLOl CONTROL 
OSCAL u. HYOROGRAPH PLOT SCHLE 

IT HYDRGGRiiPH TINE ulil A 
r~ri iN 'l 

~ Ml HUlES JN COMPUTA I!ON lNTEfiVAL 
I DATE 19HAY92 STilRTUIG DAIE 
!TIME (10(/(l S r11f\TING T l I~E 

tW lb NUHBER OF H~OP.OGRrlPH ORDINA TeS 
HDDATE i9MAY92 
IW TI:iE l)(t3(1 

COHPUTAli GN INTER VAL 
TOT IlL H f1E BASE 

ENGLISH UNITS 

17 KK ~ STEP-1 t 

iHHUtHHH 

tNOli~G OATE 
EtlD !JIG T l11E 

• (13 HOLIHS 
. 5•) HOURS 

INFLOW kYORUGRAPH 10 BASIN 0 

15 IN TIME DATA FOR LN~UT IIH~ SER IES 
HHIN 2 WiE 1NTERVIIL il~ MliMES 

JXDA TE 19HAY 92 STARf iNG DAft 
JH!f1E 0 STARTHlG TH1£ 

SUBBASIN RUNOFf DATA 

0 BA SUBBASIN CH~RACTERISf!CS 
TAR Ell . Oil SUB&ASJN AREA 

H i 



HYOROGRAPH RT Sf~TION STEP-I 

DA HON HfdiN ORO FUJii Dti 1·iON HR11N ORU t- LOW ii11 NON H~. 11i1 OtiiJ FLU11 UA HOle 11RMI~ ORO FLOW 
k-

t 9 fiAY (JOOO 1 (I , 19 HAY 0008 :J 509. t I 'r 111\ '1 lJVJ6 7 ~~ ·,, ,t . i ~ til\ I 0(124 JJ 255 . 
19 I1AY 0002 2 127. 1 i Ht\V (1010 6 :JiJ9. I~ Mih vU 1B I •) :.~ 't . 19 HAY i.lO~ t:. !4 127. 
19 11AY 0004 3 255. 19 rlfW 0012 7 51// , t. 19 litil tli!LV ll 5 ~.6 . I 9 NtH (1 (1.~8 15 0. 
19 HAY 0006 4 382. * 19 NAY 00!4 6 5(19. 19 tiAY u1.m L! ~\a1.. 19 l1A~ tlv3•j Jl; v. 

i 

**~*********'*~··~•ttiftttltffilftflft~iillllftftt~fftlitltitf~ftftttt fl•tilf~l*itff.tllttf~tltf·····•t•iitt•••~*•lttltfffftttf'*'~ 

PEAK FLOW 
!CFSI 

509. 

21 V.K 

TinE 
!HRJ 6-HR 
'13 !CFSl 340. 

( JHCHESl .Olitl 
(AC-FTJ 14. 

CUMULATIVE AREA = 

HHHUHHH 

* STEf'-2 t 

HHHHHHH 

hAllNUH AVERAGE FLOW 
24-HR /Hik 
3110 . ..140 . 
. 000 .000 
14. 14. 

, (10 so kl 

HOOIFIEO PULS ROUl iNG fHROUGH BAS!H 

HYDROGRAPH ROUTING DAlA 

• :iv-t!R 
34v . 
• UU•J 

1·:. 

23 RS STORI\GE ROUTING 

24 sv 

25 SE 

26 55 

tiSTi'S 
I fYP 

RSVRJC 

STORAGE 

ELEVATION 

SP ILLW AY 
CREL 

5F'UID 
couw 
DPN 

27 ST TOP OF DAM 
TOPEL 

DtiHWIO 
CiJQO 
EXPO 

I NUnBER OF SUBRERChES 
ELEV TYPE OF J~lflHL CONOJI JON 

478. ~i(l Jill f IAL CONDJTIOI1 
.00 ~OkkiNG R ~ND D COEFFICI ENT 

.o . 2 1.1 

476 . 0(1 480 .00 482.00 

47B. OU SPILLWAY CREST ELEVATION 
5.50 SPILLWAY WIDIH 
3.00 WEIR COEF FlCJENT 
1.50 EXPON~~~ OF HEAD 

4B4.60 ELEVATION AI fOP OF bAH 
IO.Ob DAH WIDfH 
3. 00 WEIR COEFF lCl ENT 
1.50 EXPONENT OF HE~D 

COMPUTED OUTFLUIHLEYRI !Otl IJAT11 

\EXCLUDI NG FLOW OVER DAHl 



'"f I ~J 1 ~ .l , I t..'• .. v .., 1 \J. ~·l , J v . , .. , ,, o . 0\.1 ~10 . 17 --- .... . _, 

OUTFLOW 16.50 22.63 30.13 39. 1 I 49. 73 b:.i . i 1 to . Y.i '12. l l IJUoJ 132 .iJO 

ElEIIAliON 479, (o(i 47ft.23 4?9.49 479 . lE: 480. (•9 4Bu.4::- 4tiv. /b '>0! .16 <!&J . 51 482 . (l(i 

CO~PUTEU STOfiASE-OUTFLON-ELEVhTION DAlA 

1 iUCLUOlNG flO~ OVER l)I\I';J 

STORAGE .00 .00 • vl .~II . ~) 2 . LIS • •J5 . 07 .09 .11 
OUTFL01J .00 . 02 .19 . bl I. 45 ! .in 4.89 7. } ;;) 11.59 li:.. 50 

ELEVATION 479 . 00 479.01 478 .05 478. 11 478 .20 47~. 3 1 4i'&.44 Hl.6il 4 78.79 479 .00 

STORAGE . 14 . i6 . 20 .2:i .26 . ~l· "c . 71 .BB 1.06 o .._IU 

OUTFLOil 22 . 63 30.13 39 . i l 46.6/ 49.7.5 6~ . I! lb . }1 ~~ . I 1 iII. 20 132. 0(1 
ELEVA f!Otl 479 . 23 47~. 49 479. 78 4BO.vu 4Sll.\l9 4ilo. 4:.: 4&v. 7 ~ ;u l. i t. 4ii l. 57 4~ t .liv 

HYOR86RAPH AT SThllON STEP-2 

DA NON HRinl ORO OUTFLOW STOf\AfiE 511\GE * DH ~ON f1R!itl Ofiu OUfFLOI'I STORAGE STAGE i L•li MuN HF.HN ukD uUlflilW Sf01lAGE. STilGt 

19 HAY 0000 \1, .0 4'i8 .0 i 19 Nili' V•J11 i ~ 35 . 2.d 48b. j t 19 11tH t){l!~ 13 $83. l.b 49~.7 

19 HAY 0002 ") 
L 24 . .1 479.3 ·~ 19 tiA y 0(1 J 4 8 ~H. 2.9 4:lu.4 • I~ 1111 i v(t2o 14 2Bti. 2. £: 484 . 7 

19 HAY 0004 3 75. .5 48(1,7 t 19 Nil Y ll~il b 
"' 

49 7. 3.0 48o .6 * !9 llr~ r v\i28 ~~ ll ..: . l. i ~83 . 5 

19 HAY 0006 4 i3B. !.! qf!2.1 • 19 111iV UOlB liJ 505. 3. t.l 4ti6 . o • 1'1 Nni ll\.13(• 16 148. 1.2 482. ~ 

19 liAV 0008 5 233. 1.& ~8 3 . 8 t 19 HAY lt\l20 i! 5\17 . 3.1J 486. 6 t 

19 MAY 0010 b 342. 2.4 485. 3 t: J'i HAY oun ~ ~ 4}ll . 2.9 4&n-r---'"?cAJ( oVTFLoW 

• 
ft~lttfftf\tfitllt\ttt•itftlfff~ilil~ttltiftit~lf\llttftt\tttt*lililt:f•f*lit:ti~t•ttftfiftttttlfrtlltrll~rtftltff~ilttillffttlltltf~ 

PEA~: OUTFLOW IS 507. AT TINE . 33 HOlJRS 

PEAK FLOW T1HE HIIWIUM ili/ERAGE FLOW 
(CFSJ (HRl 6-HR 24-Hk 72-HR .50-HR 

507. .33 iCFS) 31!. 3ll. 311. Jll. 
( lNCHESl .000 .000 ,(1(1 \) . 000 

!AC-FTl 13. 13. B. 13. 

PEAK STORAGE TIME M~AIMUH ilVERAGE SfORASE 
<AC-FTJ <HRl 6-HR 24-HR 72-HR .50-HR 

3. . 33 2. 2 . .-, 
'- • 

~ .. 
PEAK STAGE TIME hAA1MUI1 nVERAG~ S f~6E 

(FEETJ <HR j 6-HR 24-HR i~-HR • 5LI ··HR 
481!.65 .33 48~. 27 484 . 27 <1 84-:U 4d4. L7 

" CUhULAllVE AREA = .00 SQ I'll 



l~tlNOFF 5llt1MARY 
FLU~ !N ~uBlC FEET PER SECO~b 

r 1 i1E 111 HOURS, AREA IN SQuARE tdLE-3 

PEM; f!HE Of i!VEHAGE FLOW fOR N~llHUn P~RIOD &11Sl N HAX i liUii TINE uF 
OPERATION STATIGN FLO~I PEAt: 6-hi.JU~. i.~-tiULik -fiuuf :ii\:.i StAGE HHA Sf~(E 

H'fDROSRAPH fiT STEP-1 509 . . !3 3 ~0. 3'\0. ~4\1 , .•:1u 

ROUTED TO STEP-:t 501 . . 33 :\ i l. !.J !. ~IJ. .vu ~to . o5 . s~~ 



SUI'II~t1R'I OF ~ilrl OV£fdOPPINcdlt-:Ei!CI1 llriHL15lS tuh 511\ltull Siti--L 

PLAN l ......... '.'' .. JIHTJAL VALUE SP I LU41i { CRES I TOP 01· Dti11 
ELEVATION 478.00 47S . v0 4H4. o~l 

STORAGE o. 0. ~ . 

OUTFLOW ll. o. Ldv. 

RAllO i1AXlf1Utl HAX IHUtl 11i\X 1 NUN HAX lr1Url lllifiA'! JON Till£ llF THIE OF 
OF RESERVOIR DEP111 SlOF:AbE OUI FLllW OvER I liP 11hi. OU ffLGW FAILURE 

P11F W.S.ELEV OVER DAN AC-Fl CFS HOuRS HOuRS HuUf\S 

1. 00 ~86 . 65 2.05 J. 507. . 3ll • 33 .00 

ift NOR~AL END OF HEC-1 ttt 

• 



0 ~ ,C $ ;-r E £} R/J;;.I/J/,' c:- /'.rl' '.· ~· / /Vf,/1 P 
II I 
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