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APPENDIX 2 

HEC-1 OUTPUT 

Buckeye Road t o  Papago Freeway 
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*f*******t***f***t***********tf***Hi***** 

* 
* F L 3 3  )=)y3?D23;j'% .lficr(*si (9-C-1) t 

* FEBRUMY 1981 * 
.) REVISED 114 2,11h 95 
* * 
t RgN DRTE: Tbu 18-.iUL-i396 t 

* TIkE: 1;:53:4,' L. " r l * 
* t 

Htf+***t++f . tY+*****+H*w******+,*****Y 

EJVti;Sa Sd-LEQ3 SiD3L 
D S R l h a E  R2ER FIX ThE DiiTES :W DRAIkF16E STU'iY FDR TbE SfriSTCy O; 
HIGHiKiY E:TIJEih( ELCKEYE RMD Fi%D Ih'TE9S'ATE 18 (:'fi:fi'Xl =?SE&Y/. 

5 I;, EUTPdT LE;:RDi VRSifikES 
IPRNT 5 PRIKT COSTRS- 
iLOT B R O T  COL791-  
Q S C L  Q. tiY32;6ii2r?~ PLO- S X E  

7 P I  PRECIGi:ATIO!i C3TTES% 

B. CE e. cia 0.86 8. Bd 8. Oa B. 8d 8.83 U. Bd 
Q. &8 a. @@ 8.8J 8. B@ 8.85 8.88 @, P2 8.82 
a. '&a 8.88 Q.@S G. $8 8.82 V.. 811 8.8d a.82 
8. &Q 8. 82 e.82 B.6& 8. 68 0. #B 8. dB 8. @8 
B. 04 8. PJ 0. PIE O. C E  F. ea 8.82 B. 8. 82 
0. d8 2. a. $8 8. C8 8.82 2.86 8.@@ 8. a2 
6. @J B. 88 8. c"J 8.8d O. cfv  @. 88 8.09 r? .. $ . c Z  .: 

B. BE P. a? 8.86 8. 8a a. &a P. @a ~. k~ 3. tcz 
17, 33 17 F-> fi !>i ,*?. D r . c ,? n r i. 0 





:e IMEX ST~JRM @. 4 
ST Alrl 3 . ~4 .-, pgz- . . - , - -~~ - ~ , - q '  t H: ifib DEPTe 
T2D2 3, --"-,,----> , ~ ~ , < z b c % :  I iclY DRFiIWGE RREA 





BUCKEYE ROAD TO PAPAGO FREEWAY 

* 
* FiuQT) HYE?OGRRFtl FWFIE (HEC-1) * 
li FEBRUFIRY 1'391 * 
* REVISED 14 JUN 65 * 
* 
* RLN DFIiE: Thu I@-JiL-19% t 

Y TIME: ll:%:S6.@8 t 

* * 
C*** f * * t * * * ** f * * *WYf** t * * * f *W*********~C*  

X X  X x X r l x x  X F J k i  k 
X X X  X X  X X 
x x r  A x 
X X X X X X X  X X X X  X X X X X X  X 
x X r  x x 
X  r x  X X  r( 

X X X X ~ X X X X  % X X % X  XI:! 

100-Year Case * * 
* U, j, RRYY WaFj 9; E:iG:triE;i.S * 
* - ,- ,Fit ;VGlGElir~i Lz!,-E'; t 

* 6@3 SEZFbD ?'---- 3 1 k = ,  + 
Y WJiS, CA~icpi-;;; 3fj:L * 
* * 

(916) 7%-li@4 62 1=:5) 44&-32jf * 
* t 

t**,*t***t*t*~ft**ttt*tt+*ttit*tI.t~***t 
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APPENDIX 3 

HEC-1 OUTPUT 

Papago Freeway t o  Northern Avenue - Case A 



***t*****t*********t****t********t*****ec 

* * 
* FLOOD H Y D K I 6 W  PCICKgGE (HEC-1) 

I c FEBRUCIRY 1981 * 
i! REVISED 1 4  JUN 85 * 
* * 
i RUN DFITE: Mon 87-DEC-1367 
* TIME: 1 5 3 1  :43.11 i 

* * 
++)H****H**H*~H**WI*F)*++)**** 

\ 

******f****t***************t*********** 

* * 
* U. S. CI4MY CORPS DF ErJGiGERS 
* T i  HYDRPLDG~C ENGIKEERIIUG CEkTER * 
* 6@3 SECOND STREET * 
c DWIS,  CALIFORNiR 95616 t 

* * 
* (916) 756-11@4 DR (FTS) 448-3% * 
* 
+)t*+WHHHHtHWICM,*****W1+)*W)+****W1 

X  X  X X X X X X X  X X X X X  X  
X  X X  X X X X  

X X X  X X  
X X X X X X X  X X X X  X  X X X X X  X 
X  X X  X  X  
X  X X  X X  X  
X  X  X X X X X X X  X X X X X  X X X  

THIS PRDGRM !?FARCES RLL PREV!DLTJ WEIDtrS OF HEC-1 KMWN CIS E C l  (JAN 73): HClGS, HEL'lEa, FI'! HEClKk. 

THE XFIN IT?OYS OF VCIRIFIEiES -RT iW-  AND -RTIOR- HRVE CHgNGED FilDl'l THOSE USEC WIT4 THE 1373-STYLE INDUT STFJCICTUE. 
THE DEFTNITIDt+ Of -AMSKK- ON Rbt-ERSD W CHRHGED KITH REVISIOG DUTED 28 SEP 81. TbE VERSIOM SLEQSED JlJU&fiS 
CONTRIffi &EL! 02T13VS 0'4 RL W BFI RECORDS. Utv5 mlIS TrlE H': RECORD. SEE JWJdRSY 1 9 5  INFtIiT 
Dt'StR;F'TION FOR NEk' DEFINITIWS. 

... ... a , .  ..a 

I.. ... FKL MICRO-W*PUTER IHXEHENTRTIOR : : : ... ... ... By: John R. Haestad ... ... I.. . , a  . . a  .............................................. .............................................. .............................................. .............................................. 

----- ---- --------- 
H g E S T f l D  M E T H O D S  
--------------------- ------------------ 

3 7  Eroo45ide Road * Haterbury. Connecticut 06798 * (283) 753-98M 



LINE 

I D  CFISEFI58 3-YERFi STOQM D4TFI 
I D  HEC-1 MODEL FOR THE DUTER LW DRRINFIE STUDY, P W K O  FREEWRY TO 
I D  NDRTHERN WEYE SECTION. DRAIFiFIGE FIR3 ELINEATIONS E R E  G S M I N G  
I D  THAT TEE PFIRADISE UIRRIiMR AND GtiR13) FIVEtdE EXPRESSWCIY M E  W I L T  AS LGi 
iD LEVEL FFICILITIES, l .e.,  ND CHANNEL ON TliE PGRmISE WR3IIit32. 
tDiR69Rr 
I T  6 EZNRYSS 12M 248 
I D  5 
JD . a3 
Prf .62 1 . 3  2.16 2 . 3  2.58 2.76 3.82 3.29 
.XI 1 a 
JD 20 
JD 38 
JD 48 

fi1 
SL[EWRTERSYEI) 1 I N  THE DJER LOOP D9FI IWE S W Y .  
ThE HYPOTETICGL MTG CARD I S  B E D  70 IFiPJT 5TO24 i lFI1~rA-L DGTG tDF1PJTE3 
FROY THE WEMiXtM TO AIjljTIS ' H ~ R h O G I C  bESIG?r FOR ~ l G 4 k L  DSAlhAGZ If' 
IIRiZDf;FIW FIFRiL 1375. 

7.45 
e 66 a 

2.26 

KK CFQ 
KM COXBINE HYDRKRGPkS FIT CP8 

2 

CP3 
KM ROUTE COMEINED HYDROGRAPH flT .CFZ TL7 C33. 
RK 5260 .OW34 ,818 12 2 



LINE 

KK CP4 
KM RDUTE WMBINED HYDiiDGWti FIT CP3 TO CD4. 
RA zae .earss .ma 12 2 

KK M 
K Pl RUNDFF FROM SUFWFITEiiSHED 4. 
Bil 5.80 
LS a 88 6 
UI) 2.15 

KK C W  
KM COblBItiE HYDRffiRAPHS FIT CP4. 

HC 2 

KK CP5 
Kbl ROUTE COMBINED HYDRDGRWH FIT CP4 TO CX. 
RK F a 8  .&%I4 .018 :E 2 

KK I% 

KPl RUNDFF FROm SUtiWATERSSED 5. 
BI 3.13 
LS a 73 0 
UD 1.65. 

KK CP6 
KM RCi l l iE  COhPINED tfYD2DiAiWH FIT CP5 TCJ CP6. 
RK 5260 .@B16 ,018 15 2 

CF'7 
ROUTE COMElNEti HYD~UGRAPH FIT CP6 TO C?7. 

5268 .aala .@la 15 

AS 
RUWFF FROM SUFWFITERSHEB 7. 

1.47 
8 04 a 

1.17 



LINE ID.. 

waR 
ROLrTE COMBINED HYDRDGRFIPH 97 CP7 TO C28. FIRST TO TaNSIT ION hT 
CPBFI THEN TO cw. 

3888 .PO22 .@I8 15 E 

CF3 
WUTi CJPIBINELJ Hv'Ij3DGi(hPA hT U P  T0 CjJ. 

saa .&am ,818 25 2 

W3E 
ROUTE FL5W CIT CP3C TD CWP. 

660 ,6643 ,012 CIRC S 

MP 
RUMFF F R i  SSEiJRTERSHED FI3P. 

.893 
78 

.'i2 



KC-1 I N F U  PAGE 4 

LINE ID., 

CMB 
ADD HYDRERWHS flT CP9B. 

2 

$39 
RUtGF FROM SUEWGTERSHED MR. 

.I65 
78 

.49 

r.s'w 
ADD HYDRDGRWHS R i  CWA. 

2 

CM 
RWTE FLOU FRO# CPF)FI TI1 W3. 

1 .@@3 .012 CIiiC 6.5 

P 1 3  
ROUTE FLU& FRO& CPl? TO Czl3. 

26482 . W25 .@a 

fill 
RUM? FRUM SlrBiJRTERSHED li. 

3.30 
0 81 8 

1.69 

CP13 
ROUTE FLW FROM C P l l  TO CP13. 

264W .0825 ,6286 

h i 3  
RUWFF F M  SUBWRTERSHED 13. 

4.18 
0 BZ 8 

2. @@ 



HC-1 INPUT 

LINE 

KK CP13 
KM COMBINE RWTED AND RUNOFF HYDROGRF,~lHS AT CP13. 
HE: 3 

CP14 
ROUTE FLOW FRUM CPl8 TD CP14. 

31680 .m27 ,626 

C114 
R U W  FRM SUBWFlTERStiED 14. 

5.2'3 
0 80 0 

2.28 

W14 
CDMBINE HYDRDGRAF'HS FIT CP14. 

i? 

CP14 
WMBINE FLOWS C1T CP14. 

2 

P I 6  
ROUTE C O ~ I N E D  HYDROGRW~I RT ~ ~ 1 4  TO cPla. 

5688 .@008 ,818 70 3 

eaa 
a 1 
282 

FI15 
RUMFF FRWrl SUBWFITERSHED 15. 

1. n 
8 77 8 

1.12 



HEC-1 INPUT 

LINE 

KK CP16 
KM RWfE COMBINED HYDFtGRAW F1T CP15 W CP16. 
RK 5280 5 ,018 15 2 

KK F116 
KM RUMFF FRDM SUPWFITERSHED R16. 
EFI 5.31 
LS 8 8 1 B 
UD 1.91 

KK Pi6 
KN COMBINE tiYDRffiRAP6 RT Ci'16. 
HC 2 

KK CP17 
Kti  fWTE WMINED HYDRDGRWH FIT CP16 TO CjlS. 
fM 9 8 0  .88S? ,018 20 2 

KK 
HM CMB:NE HYDRffiFiAriS FIT Cci17. 
HC 2 

YK CP13 
kY ROUTE COK5INED hYDS%SAPrf RT 0'17 TO C%. 
Rh 145N .MI! ,818 JB 2 

KK FI19 
KM RJNOFF FROY Q14. 

1.32 
LS 76 
UD 1.43 



SCHElriRT:C DIFIGRRN OF S T W  wUt)RK 

INPLK 
LINE (V) ROUTING (---)) D I V E R S I B I  Oi i  W FLOW 

NO. (. ) CClNMCTDR I(---) RETURN OF DIVERTED OR WKRD FLOG 





...................... CPI 3.. 
v 
v 

CP14 



~f+i+****1.ttf*f*t*iWH*W********Hf+~*C 

* * 
* FLOOD HYDROGRFIF'H W~K~GE (HEC-i) * 
Y FEBRUFIRY 1981 * 
i REViSED 14 JUh 85 * 
* * 
* RUN BITE: 87-KC-1987 t 

* TIME: 15:32:87.66 i 

* * 
* * * H + * * W C i t * * H ~ ~ * * ~ H H * * * ~ * *  

*************************C*********C*** 

It * 
t U.S. FI iW WRDS 0; ECiiNi,EiG * 
* TtiE HYDROLOGiC EhGIIiEEiIhG CEkTi? * 
* 6M SiMjNIi STREET i 

* W I S ,  CALiFOt?h:9 '35616 f 

* f 

* (916) 756-1194 Cii (FTSI 448-3285 * 
* * 
*H****WHI++tWL++***+)++t********HH 

CFISiA5B %-YEFIZ STORM DilTFi 
HEC-1 MDEL FDR THE ULTER L C W  DRRINFIE STUDY, MPRfiO FREEWRY 10 
NORTERN NiNUi SECiIOhi. DRAIMCIGE QiiEA DELINEQTIONS UEAE OSSUflING 
THRT THE PRWDISE WiiRiDOR M'D GRFIND FIVENifE EXPRESSWliY FIRE BUILT S L& 
LEVEL FFICILITIES, i. e., NO MFIYKL Dhl THE MRFiDlSE WR2IlrOR. 

7 iO OLWUT WTRDL VFIRIFIBLES 
ii\RrJT 5 PRINT COhqSD- 
IPLOT 0 PLOT WNTROL 
OSCFli b. HMiROGSFIPH KO7 CRLE 

I T  hYD2ffiFiF)P.I TIRE WTFI 
6 KINUTES I N  COMt7L"R'lO"r iS4TERV;I: 

I WTE ?ZMilVBS STRiiTIkS DLTE 
IT IRE 1288 STfiSTIG 'IF- 

NU 240 NUKE€? L7F ~tDRKiiAr7rt DliDihFTES 
NDDFITE 23NFIY86 EWIffi D X E  
lvDTIME 1154 EhDIhG T I E  

CI)MPci;iiTIDiu INTERVAL 8.18 h3ffqS 
TOTFIL TINE BGSS 23.9' hDgR2 

ENGLISH UMI TS 
DRRiMGE 9i iR SQURRE NILES 
PilECIPITGTiDri DEPTd I rK tES 
LENGTH, ELE'S~TIDN FEET 
FLU; CLiBlC FEET PEB S C W D  
STDRSE ' J ~ i U ? :  k ~ ~ E - ; E ~ T  
SUSFGCE GRER 6 ~ 3 ~ 3  
TEM;GSfiTUSE DEGiE-5 F;i;p,iEy-ElT 



18 jD INDEX STClRM NO. i? 
STRY 3.25 PRECIPITATION DEPTH 
TRDR 18. @@ TRAKPJSITIOM DRGINEE RREFI 

'3 P I  PRECIPITRTIDN PATTERN 
0. 8. @0 8.88 0.@J @.M 
0 .  0.m . a.aa 0.88 
8. @a 0. @@ @.@a 0.0d 8. I?@ 
0, i% 8. W 8.88 8. 88 8. 88 
8. @a 8. @0 8. W 8. @a 8. M 
8. M 8.N 0.M 8. M 8. 8a 
8. @2 8 .  8.N 0.1% 8.M 
8. 88 0. 88 8. 0@ @. 88 8.88 
8. 01 a. ei 8. 8i 8. 81 e. 81 
8. el 8. a! a. 81 a. ei a. 01 
8. 0: 8. Ei 8.8i 8. 6: 8. 81 
8.82 0.82 8.82 8.83 8.68 
8.2: 8.15 i?. 1@ 8. @3 C. 03 
8. ez 8.82 a. 01 8, 81 a. 8: 
d. 0: 8. zi i?. 2i P. 8: @. 8i 
8. 0! 8. a! 8. Bi 8. $1 8. B l  
8. N 8. B a. &a a. @a a. BIZ; 
B. Bi? 8. @8 8. &2 8. 88 8. e$ 
a. # 8.88 0. Bd 8. W 8. M 
8.88 8. M 0.88 id. 88 d. 89 
8. W 8. M 6. 68 @.@a B. dd 
8. M 8.88 8. @8 8.88 8. 88 
8. ad 8 .  @.@a 8.m E.88 
8. @a 8.88 8. 8B 0. B8 8. 88 

11 JD ! W X  STORM luZ. 2 
STRN 5.21 P?EZI;'ITRTION DEPTH 
TiiGR 2t .  88 TRk$53L?SIiIDY D9GikGt;E ME2 

'3 P I  PRECIPITCITION F'GTTER?i 
8. N 8. 88 
8.88 8. 8d 
@. B@ 8. k@J 
EL 88 8.88 
8. C4 8.68 
6. @0 8.88 
8. @@ 8. 80 
8.88 8. P;8 
8.6! 8.81 
a. 81 8.81 
8. el 0. 81 
0. e2 ~ . ~ i r  
8.22 8.14 
8. 02 8. 82 
Q. 8: 8.81 

t 



12 JD INDEX STClilM NO. 4 
STRE 3.18 PRECIPITQTION E F S k  
TRDFI 3.88 TRFW90SITIOV DRQI hFIGE CliiEC! 

13 J5 INDEX STORM NO. 5 
SiRM 3.15 PREC;?iTFtTION EP7i.I 
Ti3517 48. W TRR?dSt@'SITION DRFlIkGGE G9W 

4 P i  PRECIPITQTIDN F6TTEiiN 
8.88 8.@' 8. @d 8.88 0 . a  
8.88 8. 80 0.88 8. 88 8. 88 
8. Pd 8.88 8. @a 8. @a 8. fiQ 
8 . ~  8. 8@ 0.88 6.88 B. B3 
8. @I 8. t~ 8. W 0. 8i4 8. M 
8.88 8.08 0.88 8. BB 8.88 
a. Q 0.ee a . 8 ~  8.m 0 . ~  
0. 88 8. 88 8.88 8.88 8.88 
8. @! 8.81 8.81 8. Ol 8. 81 
8. d l  8.81 8. 81 8.81 8. 81 
8. 8! 8. 81 8.8t 8.81 8.81 
8.82 8.82 8.83 8.83 8. d9 
8. 19 8.13 8.11 8.@3 8.83 
8.82 8.82 0. BE 8.82 8.81 
8. 81 8.81 Q. 81 8. 81 0.8: 
8, 81 8. 81 8. 81 8. 81 8. 81 
8.81 8. 01 8. 81 8. Ba @. @a 
8. 88 8. 88 8.88 8. 88 Q. 88 
8. @a 8.m 8.m 8.86 @.@id 
8.88 8.88 B. 88 a. B@ 0. 88 
8. - - -  a. IM 8. m @.@a - , - -  - - -  - -. 

8.88 
. .. 



AUWF S M M R Y  
ROIJ I N  WPiC FEET PER SEUJND 

TIME I N  HOURS. FIREFI I V  S W R E  RILES 

RM T I M  OF CWErlRGE FLOU FOR KCIXIWUM PERIOD 
WERRTION STFITION FLOW PEW 6-tWR 24+OUii 72-HOLIR 

HYMIOGM FIT FI1 2281. 14.40 1274. 267. 367. 

HYDRI)GRAPH FIT R 2195. 14.60 1305. 382. 382. 

2 WC(BIM) FIT CP2 4367. 14.54 

HYDRDGW FIT R3 1903. 14.68 1125. 323. 329. 

2 COnBINED FIT 

ROUTED TO 

HYDS%RW FIT 

2 CLMBIEIED FIT 

m m  

HYDROGRCIPH RT 

2 WneINED FIT 

m m  

HYDROGW FIT 

2 ImBIMED FIT 

WED TO 

HYDROGRFIPH FIT 

2 IXMEINED CIT 

WED m 

RWTEDm 

HYMIOGW RT 

2 CWllEIMD FIT 

RWTED TO 

PFISIN W X I W  T I ' f  0: 
aREF( STAGE R): Si f f iE  



HVDRERIIPH FIT 

2 Cfna1m FIT 

HYDROGRCrt( RT 

inmorn 

HYDROGRIIPH FIT 

2 COMPINED FIT 

RUJTED m 

HYDROGRRPH FIT 

2 m1m FIT 

m r m m  

2 WneINED FIT 

HYDROGRFWI FIT 

ROUTED m 

HYUrnRCIF'tI FIT 

RWTED TO 

HYDRDGRW FIT 

3 m1m FIT 

AOUTED TO 

HYDRDGRIIPH FIT 

ROUTED TO 

HYDRDGRRPH FIT 

2 MmBIHm RT 

2 m1m CYT 

RWTED TO 

HYD906RRPH CYT 

2.WMPINED Cli 

HMROGRRPtl FIT 

ROUTED TO 

HYDRERFIPH FIT 

2 m I M D  FIT 

C19 

CW 

IWC 

rn 

M E  

CP98 

W 9 a  

MCl 

CWII 

CP3 

CW 

fl1 E 

0 1 3  

Cll 1 

0 1 3  

FI13 

CP13 

W 1 4  

FI1 e 

0 1 4  

FI1 4 

CP14 

D l 4  

W l 8  

FIl 0 

W 1 8  

R15 

0 1 6  

FI16 

CP16 



WTED m 

HYDrnRCLPH FIT 

2 r n P 1 N E D  RT 

HYDrnWH IIT 

2 WMEINED II: 

RWTED TO 

HYtiROGRRPH FIT 

2 wneINED I IT  

N O R M  END OF HEC-I *w 



X  X  X X X X X X X  X X X X X  X  
X X X  X X XX 
X X X  X X 
X X X X X X X  X X X X  X  XXXXX X  
X  X X  X  X  
X  X X  X  X  X  
X X  X X X X X X X  X X X X X  X X X  

ttt*ttHtt***ttttittt*tttt*ttH*tttHt* 

* 
t U.S. FIRllY WRPS DF ENGINEERS t 

THE HYDROLEIC DSGINEERItJG ENTER 
t 68'3 SECOND STREET t 

t M I S ,  CCILIFOWJIA '35616 t 

t t 

t (916) 756-1104 OR (FTS) 448-3285 * 
t t 

M-+HC+**+*++*w*++++++w++ 

THIS PROGRM RWES RLL PREVIOUS VERSIONS DF HEC-1 KNOWN ffi KC1 (Jffl 73), HEClGS, EClDE, Al) HEC1KW. 

THE DEFINITIONS OF VARIMLES -RTI%'- AND -RTIOR- WWE CCICYJGED FROM THOSE USEP UITH THE 1973-STYLE INFW STRUCTURE. 
TtiE DEFINITIDnl OF 4MSKK- ON R H X R D  W 6  CHANGED UITH REV1SIE)NS DOTED 28 SEP 81. THE VERSIM RELEBED 31JCYJ85 
WNTAINS KW DEITIDNS W RL CWllIj PR RECORDS, MIS AIiDS THE Hi RECORD. SEE J M R Y  1965 INWT 
DE'SCRIPTION FUR tJEW DEFINITIONS. 

.............................................. .............................................. .............................................. .............................................. ... ... . . ... ... ... FULL MICRD-CDMPUTER ICIFLEMENTATIMJ : :: ... ... ... By: John R. Haestad ... ... ... 
. . a  ... .............................................. .............................................. .............................................. .............................................. 

----------------- -------- 
H A E S T A D  M E T H O D S  ------------------ --------- 

37 Prcc!ksiclr Road * Waterbury, C o r ~ r m t i c u t  06788 (a31 753-90m 



LINE 

I D  CASECIlC@ 1WYEF)R STDRN DFITFI 
I D  HEC-1 MIDEL FUR THE WER LOOP DRQINAGE STUDY, WiWO FREEMY TD 
I D  N5RiHERN W E M E  SECTION. D R C I I M  RREFI ML1NEF)TIDNS WERE WIDE C15WIN6 
I D  TWT THE MRCIDISE CDRRIWR FIND GRAND MNUE EXPRESSURY CIRE BUILT RS LOU 
I D  LEVEL FKIL IT IES,  i.e., ND C W L  DN THE WIRADISE CDRRIWR. 
+DIFIGRM 
I T  62MPIYBS 120@ 248 
I@ 5 
.iD .@3 
PH .71 1.40 2.45 2.64 2.82 3.18 3.M 3.71 
JD 10 
JD 33 
JD 3a 

JD 4e 

KK F)1 
Kt4 SUBWaTERSHED 1 I N  THE WTER L W P  DiWINFlGE STUDY. 
Kt4 T E  HYMTHETICIK WTR CARD I S  USED TO INPUT STOM RCIINFCIU WTR WNED 
K# FAOW THE ADDEW TO W I T ' S  'HYDRDLDGIC DESIEN FOR H I E M Y  DRFIIWE I N  
Ki  C)R1ZONRn W R I L  1975. 
.@a 7.45 
LS 0 86 8 
tlD 2.26 

KK CFQ 
KM ROUTE FLDU F R M  WUCITERSHED 1 (671) TO CDNCENTRCITIDN M I N T  E ( C W .  
RK 5208 .NO34 ,818 38 1 

HK CF2 
Kti COMEINE HYDRffiRF1F'HS CIT @i?. 

HC 2 

KK CP3 
KM ROUTE CDMEINED HYDRDGWH RT CP2 TO CP3. 
RK 5280 .Ma34 .e l6  12 2 

KK FIJ 
KH RUNOFF FROM SUPWTERSHED 3. 
Bir 6.70 
LS 0 86 0 
UD 2.47 



HEC-1 INPUT 

LINE 

C E  
ROUTE WM8I)gD HYDROGW F1T CP4 TO C 6 .  

9&3 ,0014 ,818 12 2 

KK 
Kbl 
HC 

KK 
Kbl 
R i  

CF'L 
M E  M I N E D  HYDRDGRFLPH flT CF5 TO C&. 

2 .W16 ,818 15 2 

CP7 
ROUTE EIMBINU) HYDRCERWH F1T CFS TO CP7. 

988 .@@I8 ,818 15 2 



LINE 

KK CPM 
KM M E  COMBINED HYDRDGRFLF'H FIT CP7 TO CP8. FIRST TO TRANSITIW flT 
KY W ~ R  THEN TO CPB. 
RK 3 W  . W 3  .a18 15 2 

KK CP3 
KM ROUTE COMEINEL) HYD206RFKt-i FIT CPS TO CP3. 
RK 5288 .@@@ti ,816 25 2 

KK W 
KM R U W  FROM SUEWFITERsHED 3. 
BFI . 2  
LS 0 7a e 
UD .57 

CP3E 
ROUTE FLOW FIT C F q  TO CP3E. 

6M ,8043 ,012 CIRC 

mi3  
RUNOFF FRDM SUEUFITERSiD 13913. 

,833 
78 

.43 



EC-1 INPUT WE 4 

LINE 

KK CWB 
Kt4 RDD HYDRaGRFIPtiS RT CWB. 
HC 2 

KK &P% 
Kt4 ROUTE FLOW FROM CP3B TO C W .  
W 1 3  ,0043 .012 CIR& 6.5 

KK $t3# 
KM RUNOFF FlXM SLBWTERSHED IMFI. 
lN ,195 
LS 76 
UD .49 

KK CWR 
KM RDD HVDRDGRRPHS FIT C W .  
HC 2 

KK m 
KM RWTE niu FROH CF* TO C P ~ .  
RK 1 .W3 ,012 CIRC 6.5 

KK R12 
Kt4 RUNOFF FR@i SUWRTERSHED 12. 
BFI 3.14 
LS 0 a3 8 
UD 1.6'3 

KK FIl1 
KM RUNDFF FROM SUBWFITERSHED 1 1. 
BFI 3.30 
LS a 8 1 0 
UD 1.63 

KK Dl13 
K# ROUTE FLW FROM CPll TO CP13. 
M 26400 .WE5 .Ed0 

KK fl13 
KR RUMFF FRM SLBWRTERSHED 13. 
@A 4.10 
LS 0 @ 8 
UD 2.N 



KC-1 INPUT PCIGE 5 

L I E  

@I3 
CUMBINE ROUTED WD RUNOFF HYDRDGRFTffi #T CP13. 

3 

Fllb 
AWFF FROM R18. 

.78 
n 

.73 

fils 
RUNOFF FRW W T E R S H E D  15. 

1.77 
0 77 e 

1.12 



LINE 

KH 0 1 7  
101 WnFINE HYDROGRFIFYIS FIT CP17. 
tc 2 

KK Dl7 
KPl COMBINE HYDROGWu(S AT CP17. 
HC 2 

KK Dl9 
KM MY(B1NE HYDRDGRFYIHS FIT CP19. 
HC 2 .  

ZZ 



SCWUtTIC DIffiRFllrl OF STREFW ETWORH 
INPUT 
LINE (V)  ROUTING (--)) DIVEffiIffl OR W FLW 







t 

t FLOOD HYDROGM PCIM(FIGE (HEC-1) * 
t fEBRWIRY 196f t 

t K V I S E D  1 4  JIM 85 t 

RUN ME: k n  @7-IX%-1%7 t 

TIHE: 15:17:48.23 * 
(I t 
~ m H i H w ~ W + H , H t H ) H H *  

+*t(.*t*t*t**+ttt*tt*t*tttt+*t*tttt*~t* 

* + 
t U. S. RRW CORFS OF EffiIKEERS t 

* THE HYDROLOGIC ENGINEERING CENTES 
c 689 SECOND STREET t 

M I S ,  CALIFDRNIQ Fh16 c 
t t 

* (916) 756-1184 GR (FTS) 446-2265 * 
t t 

w ~ w * * * * * * H * * t * i * + . j . +  

~~1~ 1WYEFLR STORM DQTCI 
EC-I MYIDEL FOR T E  WTER iDi)P D R R I W E  SNDY,  PFIEFLGD FREEMY Ti) 
WRThERN MWE SECTION. DFWINFlM RRECI DcJINECITIONS E R E  WDE RiSI-MI% 
THFlT THE FdRRDISE CORRIWR MD f3MD RVWUE E X P R E W Y  RRE M I L T  ffi LW 
LEML F K I L I T I E S ,  i.e., NO OiWE!. ON THE W W D I S E  COR1IW35. 

7 I D  WTRT W N T R L  VFIAIRLES 
I D M T  5 PRIh" CONTROL 
I FLCT 0 PLOT CONTRJL 
QSC& 0. HYDROGRSH R O T  SCA-E 

17 HYDRSSflPH TIME DQTCI 
NhI4 6 MINUTES I N  COMrVi)TION INTERVAL 

I D 6 7  23FY66 STRSTINS DFITE 
IT I *E  1263 STRKING TIME 

tc[i 2@ MIQEii OF HYDRDiiRFIPH ORDINATES 
N 23WYE6 ENDING DQTi 
h 'DTIK 1154 ENDING TIME 

Eh"o1S.r Uk:T; 

DRRI&GE RSECI S5JFIRE MILES 
PliEC1GI:FIT I DEPTH INCHES 
LEGTI, ELEVRTIO~ FEET 
FL 0s: CUkIC FEET KR EDKD 
STORXE VO'LUCE ERE-FEET 
%?tiFICE WE0 FIC9ES 
TEbUCS~TUitE DEGREES FWRENHEI T 

8 JD IWX STORE N i  1 
STAY 3.71 PRECIPITRTION DEPTH 
TAD0 8.03 TRfNSFtOSITIW DRRINKE R9ER 

4 P I  PRECIPITCITION PQTTERN 
8. m 0.m 0.00 0.m 6.W 
8. M 8. 8 6  0.@8 0.88 0. M 
0.N 0.M 9.M 6 .  0.M 
8.88 0.M 0. a 8. 8 8  8.88 
0. h? 8.90 8.00 0.W 0.W 
8.08 0.00 0.88 9.0B 0.08 
0 .  a e.w 0.m 0.m 
0.82 0. M 0.M a. 82 8. 
8.9: 8. @l 8.01 8.81 8. @l 
P P. "c3' 0 0 .  c 0 .  F ir. 



18 JD IEX STORV M. 2 
SiR!! 3.66 PRECIP1TATiC)f; DEFT3 
TRDA 18.m T R f f l 9 U S I T I e l  DffAINFYjE AREII 

!1 JD IQEX ST0W a. S 
S*3M 3.62 PRECIPiTkTIM DEPTH 
T9W 20.00 TTi(WVCS1TIDII DRAINRGE ASEFI 





RUNOFF 5JHMRY 
nw IN CUBIC mr PER S E ~ M )  

TIllE IN W R S ,  FIREQ I N  SWClRE MILES 

TIRE DF OVER%€ FLOd FOR WXIMUM PERIOD 
PECK 6 W R  2 4 W R  72S(KlR OF'ERCITIDh' 

HYDRLMiPH FIT 

!?XTED TO 

H Y D R E W H  FIT 

2 WnPINED FIT 

Ram TO 

HYDRDGRFIPH 111 

2 CMcEIMD FIT 

SWTED TO 

HYDriDGRFIPH FIT 

2 W I N E D  FIT 

ROUTmm 

HYDROGRWH 11i 

2 W I N E D  CIT 

R W D  TO 

HYD206lilWi FIT 

2 #WPINED 11i 

RijUlED TO 

HYDrnRFLPH CIT 

2 COclEINED FIT 

R M E D  llJ 

r n E D  TO 

HYDkDGRFLPH FIT 

2 COnEIHED FIT 

ROUTED TO 



HYDROGIWPH FIT 

2 m I K D  CIT 

lmmwY'HC1T 

ROUTED TO 

HYMIOGRRFH 117 

2 COneINED FIT 

m m  

H m  111 

2 mrerm FIT 

m T 0  

2 COMBINED FIT 

HYMW]GRRPH FIT 

m m  

hLDaRIIPH FIT 

RilliTED TO 

H m  FIT 

3 W I N E D  FII 

m m m  
\ 

HYDRDGW FIT 

mmmm 

HYDRDGRFIPH FIT 

2 mrm FIT 

2 WINED FIT 

R M E D  TO 

HYDRDGW FIT 

2 m 1 m  FIT 

HYO906RFW1 FIT 

RWTED TO 

HYDROGRWH FIT 

2 r n B I N E D  FIT 



AumDfD 

HYDROGRW FIT 

2 m1m FIT 

WDRMCIPH FIi  

2 W I N E D  FIT 

ROUTED TD 

m R b w  FIT 

2 mPIm FIT 



APPENDIX; 4 

HEC-1 OUTPUT 

Papago Freeway t o  Nor thern Avenue - Case B 



*t*i****i~***ii*********ii***~***~*i***** 

* * 
* Fi i lOD HYDRDGRFIPil P A C M E  (HEC-1) * 
* FEBRUARY 1981 * 
i REVISE11 14 JUN 65 * 
* * 
t RW DFITE: Mon 87-DEC-1987 + 
* TIME: 15:%:fi7.B6 * 
* + 
+YW*****+***WWWHH********iC*t 

X  X  X X X X X X X  X X X X X  X  
X X X  X X X X  
X  X X  X X  
X X X X X X X  X X X X  X  X X X X X  X 
X  X X  x X  
X  X X  X  X X  
X  X  X X X X X X X  X X X X X  X X X  

.H*********+**************************+ 

* * 
6 U.S. CIiiMv CORPS 0; EMGINEEX r: 
* THE HYDROLOGIC ENGINiE4Ih.G CEhTEq * 
i W3 SiCONlr S rREET 
* DFWIS, ULIFORhiG 3326 1. 

* * 
* (916) 756-1104 i3 tFTSI 448-3265 
* 
**++u+******wHt++************++***+*t* 

THIS WD6iiiiW 3 E P X E S  R-L PREVIDLS VE9SiOb.S OF HEC-I K t i W  FIS I.EC1 i?W 73)! KEClES! ECIDic, GhG HECIKW. 

... ., . a , .  a , .  

::: ;i;,L t(;zQ-:@!$:JTEJ i@LEW2vT4T!D\ ::: ... ... ... Ey: Jot,? 2. kaestao ... 
.*. . . a  . . a  a , .  ............................................... .............................................. .............................................. .............................................. 

.......................... ......................... 
H R E S T F I D  M E T H O D S  
........................ .......................... 



I D  CQSEPSO 50-YEFI? STOFth DRTfi 
13 HEC-1 )rlOI)t'i FOR THE DLTER IUD:1 DRRINFlE STUDY, PFlD&KiIj FREEiFlY TO 
I D  NORTHERN WENLIE SECTIN. DRCIINCIGE GREG DELINECiTIONS %RE C13SCIYING 
i D iHfiT T H  PFl'iFIDIE WRFi!DOR CHFINNEL I S  Iri i",FliE RhD G M D  WENLIE I S  Fi 
ID LOW LEVEL FCICILIN. ND DETENTION, F-DWS TD AGiik F91R RIVER. 
*DIFISRAlrl 
I T  615JUNE86 1288 248 
I0 5 
I D  .@3 
!% -63 1.23 2. 16 2.34 2 .3  2.76 3. @L 3.25 
JD 16 
JD a 
.rT) 3P 
ID 40 

KK bl  
KM W T E R S H W  1 I N  THE DUTER LOW D W I M E  STUljY. 
Kt4 ThE HYMTHETIWF DFITfi CClRD I S  USED TO IFiPUT STUliM RGIEi=FI,L DFITh COMKTirr,?, 
KM F R M  THE RDEFxC TO KKi iqS 'HYDROLEIC DESIGN FOR HIGWkY DHAINRGE Ik  
Kbl RRIZMJR" APRIL 1375. 
Fii 3.82 
LS d 66 B 
L'D 1.62 

KK CP2 
K4f ROUTE FLOW FRilM SUEWRTEQSAED 1 (El) TO CONCRTRi\:iUN PO!II;T E (CP?). 
Ri( 9 8 3  ,88694 .816 36 1 

KK BE 
K i  RUMS FROM SUBWATERStlED 2. 
BF) 5.34 
LS a a7 a 
UI, 1.58 

KK CP2 
HM ROUTE WMHWED I)YI)ii@GRRPi! k i  CzC TT DCP. 
RX 5288 .88694 ,818 12 2 

KK P3 
K h! F(JH3FF FROM SUEURTERSYED 2. 
m 3.54 
LS a as o 
UD 1.56 



CP4 
ROUTE W)rlBINEr.l HYDAtlGRQFCI FIT C 3 3  TO CP4. 

5?& .mi95 .Q18 12 2 

B4 
FJ!KlFF FK!4 SUEIJATERSHED 4. 

4. @@ 
0 86 0 

1.56 

CP5 
ROUTE G1)rlPINED HYDRLMiRWH CIT CP4 TO CP5. 

52M ,0814 ,018 12 2 

05 
RUNOFF FRW SUBMflTERSWD 5. 

3.19 
8 79 8 

1.65 

C R  
COMFINE HYDriOGRR?% PIT Ct75. 

2 

CP7 
ROUTE WM6INED HYDROGRRPH Cli CF6 TO CP7. 

5286 .@a18 .a18 15 2 



LINE 

KK DBR 
KH ROUTE WIWED Hl?)iKH;RRPi RT CP7 TO CP8. FRIS'i TO TRANSITION FIT 
Klrl CPBR TiiEti TO CP8. 
RK 38m ,8823 .el8 15 2 

KK CP8 
KM WMbINE HYDR06RWHS FIT CP8. 
HC 2 

KK b3 
KM R U W  FROM SUBWRTERSiED 9. 
bFI .20 
LS 'a 7b 8 
Lm .57 

asgB 
ROUTE FLOU RT C P X  TO CP9B. 

668 .W43 .'a12 CIRC 5 

B9a 
RUWF FROM SUBWRTERSHED B9E. 

' 032 
78 

.43 



HEC-1 INPUT 

LINE ID.. . 

146 KK 
147 KM 
148 W? 
149 LS 
1% LID 

CP93 
RDD HYDRffiRWHS FIT CP9B. 

2 

W'M 
AWTE FLOW FROM CP9B TO CMR. 

13'28 ,8043 ,012 CIRC 6.5 

DSFI 
ADD H Y D l i D G H  Ri CW. 

2 

CW 
RWTE FLU FRM CP4A TO CP9. 

1 .#3 .012 CIRC 6.5 

cm 
COMBINE HYDiiffiRkFL+S it7 CW. 

2 

m1 
ADD HYDROGRFIPHS RT CP21. 

2 

,-JZ 

RDUTE FLOU FRO# CPZ1 TO CFZZ. 
52M .M32 ,013 



HEC-1 INPUT PFIGC 5 

LINE 

R22 
RUNOFi FROM SMTERSHED 22. 

3.57 
P 83 3 

2% 

C P Z  
COt40INE HM)8ERFIFSIS FIT CP22. 

2 

818 
RUNOFF FROM SUBWRTERSHED 18. 

3.63 
0 85 8 

1.53 

P I 1  
ROUTE FLOW FROM CPlB TD CPl1. 

~ ~ B C I  .me8 .ala 



K C - I  INN? 

L I E  

KK P i 2  
Kt i  ROUTE WMbINED HYDii%FiAPY FIT C P l l  TO C W .  
Rii 5288 . @a88 . a18 15 2 

KK B1E 
KM RUNOFF FROM SLiBWRTERSttED 12. 
Pi) 3.16 
LS 0 86 B 
UD 1.64 

KK W12 
Kt4 COMBINE HYDRERF'HS ClT CP12. 
HC 2 

HK CPl3 
HM ROUTE COMBINED HYDRDGRfiPt! fii CPIE TO CP12. 
RK 5 6 ~  .~aa95 .a10 IS i? 

Kt! CP14 
KM ROLE CgmINED HYDROGRAW AT C313 TO C5!4. 
RK 67iM ,8827 .@I8 28 2 



B15 
RUNOFF FROY SUEUATE2S+ED 15. 

6.33 
B 83 B 

1.69 

CDl8 
ROUTE FLO~ F3OY Ct(17 TI, CIL16. 

E64i32 .8CE5 ,834 



T{ CD:S 

K? CmIWE RGUTEI, 9ND R'iN?? HQ?OGRA='iS 6iT CslE. 

tic 3 



(V )  RDUTINi; (---)) DIVERSION DR P2k2 FLDI 



CP7. ........... 
v 
v 

C:t8G 
v 
V 

CP6 

BB 

5L- ,I-'6.. . . . . . . . . . .  
v 
V 

C W 

E9 

CF3r.r,,,s*.n.a 

P3C 
v 
v 

W3B 

ir3E 

........... CPaiE.. 
V 
v 

Cog? 

E 9 A  

........... CPW. 
v 
v 

CW 

CPJ ............ 

v 
V 

C?? 1 

P a  

........... c m .  
v 
v 

p 2 2  



b!! 

El? 



8 5  

ese 

(f H i  AQNO;' C)L%? COMc'flED iii THIS LKFITICIN 



*****f******,*************t****i*******f* 

* * 
* FLOOD HYDRDGAWH FQCKKE (HEC-1) 
* FEBRUARY 1381 IC 

f REVISUI 14 JLJN 35 * 
* * 
Y RUN MTE: Mon 67-DEE-1937 * 
i TIWE: !5:%:41.14 * 
* * 
**ic*H****H*W*H*H*W*t**+Y+WWWW 

********************t*f*******Cf*f**It** 

* * 
* U. S. 24MY WR% Or EtdGiNEE3S * 
* THE HYDRDiOSiE Elu'G1t~EEii1!~S CEIITES * 
c 603 SEC0.W SREET t 

it W I S ,  UILIFURNIQ 956i6 * 
* * 
it (916) 756-11k% 143 (FTS) 440-3285 * 

* * Y * * * * * H * W * + + M W * W W * * W H  

C E F 3  SB-YERR STORh MTR 
E C - I  P%DEL FOR JhE DLfTER LWF' DRRIMSE STUDY, PFIPFIGO FREEURY TD 

NORTHERN FWENUE SECTION. U M I M E  gREA DELINERTIONS WERE RAM %SUMING 
THAT TK PFliiF)DISE CDRRIDOR MlANNEL I S  I N  RKE RND GRFVllD R V W  iS Ft 
LOiJ LEVEL FRCILITY. NO DETENTION, ROClS TO FIWF, FRIR RIVER. 

7 ID OLEXT CII~~TRIIL VRFiIAkES 
ILtRVT 5 PRINT CONTROL 
IPLOT a PLOT CONTROL 
f&CRL 0. HYDRDGRFIPH PLOT SWLE 

IT t!YD9D694W T I E  MTFt 
MIY 6 MINUTES I N  WWUTRTION INTERML 

IDGTE 15USEE6 STLFiTIt46 DGTE 
1 ~ 1 % ~  l a 8  STFI4:Iffi T I E  

hC 240 WOKPEA DF HYDPDSRRPH ORDINATES 
NDDAiE !6 % ENDING D9TE 
tiDTI?tE 1154 EkDING TIE 

ENG'ISd UNITS 
DRgI tjFIGE AREA ~ J G ? :  f l l ~ E S  
F i i E C I ~ I T G T I W  DEPTH INCeES 
LE.:i;TH, E'EVXICN FEET 
F!.W CUE::: FEET 3E4 sEigk3 
ST@RPSE 'J&yME ACRE-FEET 
SLIiiFGCE FIRE& RC9ES 
TEMPEQTLJ2E DEGREE5 FR!+lE%?EI: 

8 JE INEX STDQ'? h.3. I 
STRn 3.29 PF"I2ITRTiCi; [)<I:H 

TRDR 8. @g TpfiwSilii3iTI;u 03; :x?G: R3EB 

'3 Fi PRECIPITRTION PQi iE9\  
a. t@ 8 . M  P.@d L O 2  8. X 
8. 82 V. 88 0. Yi8 t. 88 J ,  c8 
8 . M  8.8% 8.88 8.G2 8. a2 
a. a0 B. @8 0. pl@ 8.82 8. 3: 
0. a 8. a d  @.@a e.ed 2. td? 
B. aa B. 0. PJ a. !a a. a@ 
0. @a a. ea a. pi! B. 02 a. 8~ 
8. 8Q B. 08 a. t L  8. 8? 2. Nc 
c. C ?  @.@a %'a1 c. 'a! 0. t: 
o $1 (I D ,> t ,I ,at a nt ,a 3 * 



11 JIS INDEX STOliM MJ. 3 
STRY 3.21 PREC;DITfiTIO~ EPTH 
T3DR 28.80 TRA:;S?OSiTISrN DilflIN46E G?EA 

CJ PI PRECIPiTgTiGc F'QTiER4 
0. W 8.PE 8.88 0.8d 8.86 
8. a8 8.88 8. Pa 8. 80 8. N 
8.N a .  8.88 8.b6 8.8121 
8.88 8. a8 8.88 0. @a 8. P? 
8. Qd 8. FQ 8.8~3 B.8d 8. 86 
8. rn a. ea 8. 88 8. aa a. 88 
8. 8. 88 @.@a @.@a 8. 8d 
a. +20 8.88 8.88 8. a@ 1. BP 
0.81 8.81 0. 81 8.8: a. 8. 
8.81 a. a! a. a1 a. 8: 8.8: 
d. 8! 8.81 8. a1 8.81 d. P: 
8. 82 0. P? 8.83 8.83 8. @f? 
0.22 6.14 8. 18 8. 83 8.02 
8. a;. a. ~2 B. a: a. 81 J. a: 
8.0: a. 01 8.31 r. a; 0. $1 
a ,>*, i )  ,a B ,a 1 ,a $7 a t-4. 

8. 8. 8. 8! P. a. B. @: 0. Ci 
8-83 8.11 8.11 a. 38 2.7: 
8.82 0. @? 8.82 8. B? 8.82 
a.01 8. 01 a. 81 a. e: a. 8; 
8. 8: 8. @: e. e :  @.a! 0. @ -  
8. fi: 8.8~1 B. a~ a. e3 8.  PO 
8. Od 8.8b t. 8ii P. 83 G. P? 
a. @a 0.  PB a. @ a. P? ?. c+$ 
a. 8. 8E 8. 82 8. 82 b?. PC 
8. '28 a. a? e. ea 8 . e ~  a. i.? 
0.Bd 8.Bd @. Bd 8.08 P. ad 
8. a8 8. Qir 8. PO 8. 88 P. Pa 
8.86 B . B ~  a @.@a B. PL 

a. M e. ~e 0. B@ 8. yla 





k M F  S W S Y  
FLW I N  &PIC E E T  FCR SECOhD 

TINE IN WRS, kREk Ix S W G R E  RILES 

OFERATION 

HYDROGW AT 

RGUTED m 

HYDilOGRWH FIT 

2 rnEINED ClT 

AD-ED m 

YMRDGRWH RT 

2 WVic:NED FIT 

4 . ~ ~ I ~ E 3  -C: 

HYDiI;G.'M? 2: 

2 avFIm FIT 

ROlfTm TO 

mmwH FIT 

2 C5KBIHED RT 

ROUiED m 

HYDRDGRFTH FIT 

2 L'aYBINED RT 

RL7LiTD TC 

FYT)R%RG~i RT 

t C24EINED RT 

R J r n  TO 

WTED TG 

hYDxLsRGr?;! RT 

2 p2!6!UE3 fl? 

ROUTED XI 

HYE9ERWH 

is. M 321. 354. 954. 

i.47 

E?. 19 





HYDRDGRIIPH FIT 

2 MMBINED FIT 

r n D  M 

HYDRDGm FIT 

2 WMPIED FIT 

RWTmm 

HYDROGRW CIT 

2 r n I N E D  FIT 

m~) m 

HYDWRIIPH RT 

ROUTED TO 

HYDRDGRClPH FIT 

2 CLWINED CIT 

2 WHBINED FIT 

HYDRDGRCIPH FIT 

r n D  m 

HYDROGRAPH FIT 

w m  

HMAOGRAF\H FIT 

3 WneINED IIT 

ROUlEDTD 

2 m1m RT 

ROUTEDm 

HYMIDGRWH CIi 

2 m1m FIT 

111. ill. 

615. 615. 

613. 613. 

36. 36. 

648. 648. 

645. 645. 

83. 83. 

723. 723. 

718. 718. 

276. 276. 

263. 263. 

199. 193. 

453. 453. 

1158. 1158. 

137. 137. 

131. 131. 

132. 132. 

18. 125. 

170. 178. 

423. 423. 

422. 422. 

1532. 1532. 

1sz. 1522. 

24. 24. 

1543. 1543. 

1.M 

12.44 

12.44 

C 71 

13.15 

13.15 

1.96 

1s. 11 

is. 11 

6.32 

6.33 

5.29 

11.62 

26.72 

3.14 

3.14 

3.3 

3.1 

4. ia 

10.54 

la. 54 

37.27 

37.27 

6.78 

37.97 

.W+ NOW END OF HEC-1 +H 



*i+t*iti*i*iitMiii*iiiitii*i*iit%iiHi* 

* * 
* FLWD HYDiMGR#PH PFIM(ffiE (HEC-1) 1. 

* FEPRURRY 1981 
t REVISED 1 4  JLN 85 i 

* t 

RUN DFITE: k tn  67-KC-1987 i 

* TIME: 15:45:31.71 i 

t 

W W H C I + W * * * * ~ H H M + * H * ~ * * * *  

X  X  X X X X X X X  XXXXX X  
X X X  X X X X  

X X X  X X 
X X X X X X X  X X X X  X  XXXXX X  
X X X  X  X  
X X X  X  X  X  
X X  X X X X X X X  X X X X X  X X X  

fi***t+i*i*t******i*i*i*t******i*iii*t* 

Y i 

* U.S. kRhY CORilS UF WGIME2S i 

* THE HYDRDLEIC ENGINEEiiIkE LYITER * 
i 6%3 SECOND STREET i 

* W I S ,  CFILIFORNI'FI 3'5616 * 
i i 

* (916) 755-1184 GR (FTS) 448-3285 * 
i i 

Wi++)M******HH******+,*****tH**** 

i H i S  PiiOGiiM REPLGBS RLL PFiEVIOffi VEiiSiOh5 D IiEC-1 KNDUFi RS HECl (JG!J 73), KClGS,  HECIIia, GAD HEClKW. 

THE EF1N:TII)YS 0-  VRRIRBLES -RTIMP- WD -RTIOR- MVE CiGEI) FiiOk TMSE USED UiTH T.*E 1973-STYLE INPUT SiRJCTLliE. 
THE DEFINITIUN ilr -MSftrl- ON RPl-CFIRL) WFiS CHRKED WITH FiEVlSIOkS MTED 28 SEP 81. THE VERSISN R t X F i S E D  31Jf i t iBf 
CONTAINS NEW OOTiONS Dd RL CtND  PI^ REWRDS, fidD RODS ThE H- RXOW. SEE JHNUARY 19b5 IKW- 
MSCi i iPTIMJ FO2 NEJ DEFIN IT IDhh  

.............................................. .............................................. .............................................. .............................................. ... ... 
a s .  ..a 

: : : FULL MIClKI-~Ilrc!FVTE'i IMPLE~EKT~~:IO"; : : ... ... ... By: John R. Haestad ... ... ... ... a , ,  .............................................. .............................................. .............................................. .............................................. 

37 Bmkside Road Waterbury, ~~nrtect icut 067318 * (?@3 753-3@?4 



LINE 

ID CASEBliM 186-YEFIR SiOYM DATA 
I D  K C - 1  ME? FOR TtiE OUTER LGOP DRRINRGE STUDY, PW%O FREEMY TO 
I D  NORTHERN W E N E  SECTION. DRRINFIGE FIRW DELINiRTI[INS E R E  W f  BSSUMiNG 
I D  TWT THE PRRROISE CiIRRIDil? WF1kNii I S  I N  RKE RhD GRFIi'iU G'JENE I S  R 
I D  LMJ LEVEL FKIL ITY.  NO DETENTION, FLOriS TO FIGM FRIk RIVER. 
*DIQGRA? 
I T  615JUNE86 1 2  248 
I 0  5 
JD .@3 
PH .7: 1.46 2.45 2.64 2.82 3.18 3.4C 2.71 
JD 1 a 
JD 20 
JD W, 

JD 48 

KK B 1 
KM SUWJFITERSHED 1 I N  THE OUTER LOOP D R F l I W i  STUDY. 
Kn TH HWTHETICRL IMTR CRRD IS ffim TU IHWT STOR RFIINFFI-L MTR WMPIJTEE 
KM FROM THE ADlEHWbl TO RWTIS  "HYDRRDGIC DESIGN FOR H i G M Y  D3A:WGE I N  

KM QRIZDNU" W R I L  1375. 
PFI 3.82 

LS . a 6 0 
1ID 1.62 

KK CP2 
KM M)flE FiOg Ffi'JY SiBdTEqSHED 1 [ B l )  TO CSINCENTiiKION POINT 2 (CPZi. 
RK .08854 . ~ 1 8  3 1 

KK CPZ 
KM COMEIdi HYDRGRWHS fli CPE. 
HC 2 

KK CF13 
KM ROUTE MMBINED HYDR%RWri fii C22 Ti) Ci3. 
RK 9 0 8  ,86654 ,818 ! E 2 

Kg  B 3  
K fi RlltvDFF FRM SUEWFITERSYED 3. 
PA 3.54 
LS 8 05 @ 
UD 1.56 



EC-1 INPUT PffiF 2 

LINE 

KK CP4 
KN COMEINE HYDRDGRQPHS FIT CP4. 

HE 2 

KK BS 
Kirl RUNOFF FFlM SUPWFITERSHED 5. 
BR 3.19 
LS a 73 0 
ED i.65 

86 
AUNOFF FROW SL@MiERSHED 6. 

2.2; 
a a4 a 

1.22 

CP7 
ROUTE COMBINED HYDRERAD* CIT C96 TO CJ7. 

s a a  .@ale .ale 15 2 



HEC-1 INPUT 

L I E  ID... .... 1 ....... 2 ......, 3. .,..,. 4...,,,.5 ,,,.... 6 ...,... 7 ,...... i3 ....... 3 ...... 10 

KK F8 
KM RUNOFF FROti SLEMTEffiHED 6. 
PF) 1.13 
LS 8 78 d 
UD .a3 

mc 
XikDFi FFNM SL!kWR'ERSHE3 BJC. 

,633 
78 

.43 

W3R 
RMT; 9: cpyi m c23B. 

668 .@a43 .@;E CIRC C .I 



LINE 

KK CP36 
KM ClDD HYDRUGRFIPHS FIT CWB. 
HC 2 

KK IF% 
K t i  ROUTE FLW FRM C 3 3 B  TD CP3FI. 
RK 1328 .no43 ,812 CIRC 6.5 

KK CP3 
KM ROUTE R W  FRW D79A T13 W3. 
RK 1 .0@3 ,812 C i R C  6.5 

Kr( C>?? 
KM 1'- u i c FLOW FROM CPi! TD CO??. 
RK 5258 ,063' .Bii 



LINE 

KK 8 2 2  
KM RUNOii FROM SWTERSHED 22. 
m 5.57 
LS B 83 B 
UD 2.96 

W W ' i  
KU COMBINE HYDRffiRRPhS FIT CP2L 
HC 2 

KK R?& 
KM RWFF FROM SUtiWFITEilSitEIi B Z a .  
N4 -3 
LS 78 
UD .73 

KK CP& 
KM ROUTE WNBIm HYDiiOGWd FIi tPZ TO CPES. 
Rid 14588 . MI1 .018 38 2 

KK CP25 
KM COMBINE HYDRffiMP'ffi ClT C325. 
HC 2 

81 1 
RUNOFF FFiM SUBWTESWED 11. 

3.65 
0 85 0 

1.59 



LINE 

Fie 
RLNtliF FROM SUBWFITERSYU) :Z 

3. lb 
8 a6 8 

1.64 

eis 

ipl 

Cti3 
ROUTE WMbINElj HYDFiffiRWH AT C312 TO Cql3. 

56W ,8335 .818 ! 5 

CP14 
ROUTE W)lrbINED HYD906RRPH AT CCQ13 TO Ca14. 

67@8 7 .el8 28 

81 4 
RUMFF FRM SUFWRTERSHED 14. 

-71 
B 66 B 

.65 

CPE3 
ROUTE COMBINED HYDS%RAFif IIT C314 TO Cs?J. 

%@a .m34 .BIB za 



HEC-1 INPUT 

LIM 

LC113 
RWTE FLOW FIT CP23 TO CP19. 

1@288 .MtE ,816 

CP13 
WKBIM HYDiiOGWHS RT CP19. 

2 

0 1 8  
ROUTE FLW FROM CP17 TO CP16. 

2640a .NU125 .@2@ 

B16 
WNOFF FROM SUPMRTERSHED ;6. 

3.3a 
d 81 a 

1.63 



LINE 

KK CPlB 
KM CDPaINE ROUTED FIND RWFF HYDROGRAPhS FlT CP18. 

HC 3 

KK CP19 
Kt i  ROUTE CDMEINET, HYDROGRilky fiT CPl& Ti) Cit1'3. 
RK 2 8 8  . iW3 .818 24 2 

KK CP19 
Kt? WMPIE HYDRDGRWhS GT CE13. 
HC 2 



I WLii 
LINE 

NO. 

(---)) DIVERSION OR PUW FLOW 

((---) IiETURiJ i?F DIVESTED Oil NIMPED FLCM 





CP22. ...... 
v 
v 

CPES 

CPl 1.. .......... 
v 
v 

CP12 



(***) RUNOFF FILS13 C W U T E D  fiT THIS LUCRTION 



~***** t * t * *~** t t * t * *********4t t4t*** t * * t  

* * 
* FLOOD HYDHYDROGRFIPCI M K & E  (HEC-1) 
* FEBRUQRY 1981 * 
* REVlSED 14 JWJ 85 t 

* * 
* RUN WTE: Fion @7-DEE-1337 4 

i TIME: 15:46:@3.84 * 
* 
HWW**W~HH*WHtH**HH****W**** 

Ct*H**t*****************************it* 

* * 
4 U.S. R4MY CUR% D i  ENGiNiERS t 

* TIE HYDRDLO6iC ENGIkEE3Ih.G CENTER * 
i &El SECOND STREET t 

* DFIVIS, CCltIFOiiNIFI 35616 * 
t t 

* (916) 756-1184 Ijii [FTS) 448-3265 * 
* 
M*HH*WHtWC*****W*********H*M 

CRSEEi i?@ IM-YEN4 STORM M T Q  
HEC-1 MODEL FOR THE OUER LOOP D R A I W L E  STUDY? PC,ffFlt;O FREEMY TO 
NORTERN WERE SECTION. URFIIMGE FIRER DELINEQTIOS WERE WE RSSUYING 
THFIT THE PFLRRDISE CORRiMlR CHRNNEL iS  IN PLWE FIND GRWD FIVttJbE iS A 
LOW LEVEL FFIC'ILITY. NO DETENTION, FLWS TO RL;M FRIfi RIVER. 

7 I 0  OUTPUT CONTR';): VflRIQKES 
IPRNT 5 PRINT CONTROL 
IROT a CLDT WNiRCL 
Stk: 8. HYDirDGilRctH PLOT SC9-E 

I T  YYE933RPlrLi T i b E  M T Q  
N#IY 6 kINUlES I N  COtrlPUTfiTID'li INTERVAL 

IDGTE :5si,~86 ~ y f i ~ r ~ s ;  
IT!!!E 1Zfi 61if!T!hlG i ihE 

?dg 248 &I Jt t l~? ' " HYDiiJGi(fiPH ORDINQTES 

NDDXf 16 96 E N D I G  DFITE 
fiDT1P.E 1154 Efi3:NS TIME 

u, 54 LlC!TS Eg-' I 
D9RI N ~ S E  USE3 5QUFi4i MILES 
PS;'iDI:RTic~ D$::.! ir\'C4ES 
L E ~ ; ~ ~ ,  - t - r r : <  J FEET 
F C :  I 'n CUBIC FEET PER SEWM) 
5-55>,;~ ;I&;!~E ERE-FEET 
S;SFF;:E R 9 l R  FICRES 
y ~ y 2 f  72-2 i~ DEGREES FMRENHEIT 

e J :  ;~,sx STUQK ND. 1 
STR*: 3.71 PRECIPITQTION M P T P  
TRDfi 0.83 TRRNSPDSITIM DRRINaE RREF, 

'3 2 ;  P4EC!PITkTION WTTERN , 
a. M 8. W 8.84 0.8B 0.M 8. M 8. 8d 8. Qd 0. Bd 8.02 
8. 812. 8. @a 8. 88 8.08 8. 88 8.8a 0. 8a 0. 80 @.&I 8.8J 
a. ad 8.M 8 .  O.M 0.Bd 8 . 1  8.86 8.Bd 0 . M  8.08 
8.86 0.B0 0.08 0 .  0.00 8.08 0.M 8.88 8.88 8. 8@ 
a. M 8 .  0.W 0.86 0.8a 8 . M  8.W 8.Bd 8. 88 8. 88 
a. etP 8.138 8. BB 8. 0.80 a.aa 0 .  8. ea B. 0a 8 , ~  
8.N 8 .  8.88 8.m 8. 8 . m  8 .  8. d 8.8d 8.8@ 
0. 8. @8 L @a 8. 88 8. B$ B. 8B 8.01 8.81 8. 01 8.81 
a. 81 8. @l B. @1 8.01 0. B! 0. 8: 8.81 8. Bi 8. 81 8.81 
12.p; pi.@! f i .  8: IF. i:l a. 01 8. 01 e.81 'a. 121 a. 01 8. o! 



18 ..-D IKDEX STfiQM KS. 2 
ST% 3.66 PQECIPITQTIOI DEPTH 
TR32 18. PB TR&SNlSITIBtJ DRRIhAGE AREA 

:1 JL IhiEEX STCV a. 3 
STRY 3.62 DRECIDITPTIUh DEPTh 
T22R 2P.BZ TRR~Si'B3i ' i i lh D9RIkFlc7E G9EG 

9 p i  CREC::'ITGTIO$ FATrERh 

8. Pd 0. yl'a 0. 8'2 8. @d 8. @a 
8.88 8. a@ a. B8 8. 80 a. 8s 
8. $3 B. @E @. @d 8. M 8. BJ 
8. 88 8. BB a. B8 8. 88 8.88 
8. '8 B. ti? e. ea 8. ed 8. PIE 
8.88 8. 08 e. sa a. BB 8. m 
8.82 8. @3 0. 8a 8.88 8. 8d 
8, @+I 8. a! 8.81 8. Q1 8.9: 
8. @! $. 01 t .  81 8.81 8.81 
a. 81 8.81 8. 8; 8. 8: 0.01 
B. @l 8.81 6.0! 8. 01 0 .  82 
8. 02 8.82 @, P4? 0.83 8. BJ 
8.25 8.16 8. ! P  8.18 0.03 
8. pi 8.82 @. B2 a. 82 8, 01 
8.81 8. 8i 8. t i  8.61 0. C,! 
F.io!, L':>: D.. P' p p. 3 91 



4 P! IREC:D:Ti3TIDN PjTiERN 
8.88 8. K? 8. 88 @.ad 8. @Q 

e. YP a. a2 a. ea 8.88 PI. @a 
a. Bd @.N 8 8  8.88 8. LM 
6. SO 8.88 8. 88 8.88 a. 88 
8. i?2 8. W 8.83 8. 88 8.N 
8. 8Q 8. BB a. H 8. a. @a 
a. tM 8.88 8. 88 8.M @.@a 
B. P i  a. d l  a. P i  8.8i 8. ai 
e. el 0.81 8.81 8.81 8.81 
8. 81 a. e: a. e l  a. B! a. e l  
8.01 a. 81 8 . a ~  8.~31 0.82 
8. 0; 8. e? 8.03 e.63 a.1a 
8.23 8.15 8.12 B. 10 8. 83 
8. t? 8. 82 8.82 6.82 0. 81 
a. 01 8.81 8.81 a. 81 8. 81 
a, 81 8. 81 0.81 8. a1 0.81 
i?. 81 B. 01 8. 81 8-81 a. @! 
8.98 8. P@ 8. 8 0.88 8. @0 
0. &? @.@B 8 .  8.8d 8.84 
8. M 8.83 8. 8'2 8. 8d 8. 8E 
8.0d 8. P? @.Pa 8.8d 8.8d 
8.8P a. 82 9. 8B 8. 821 8. 88 
9.@6 Q. i% 8. 88 8. @a @. L?P 
8.82 8. PE a. 88 8.88 8.88 

:3 ;m INDEX S : 0 9 ~  NO. 5 
Si9r 3.56 PRECIPITfiTIDG DEPiH 
T D R  48. &P TREkSPSSJTiON DRRIkkGE GiiEA 

'3 P I  P%ECiPITGTION p;lTTEYY 
0. @a 8. rn a . ~  @.@a 8. w 
P. S? 8.M 8.88 8. 88 8.88 
G. Pb 8 8. P$ @.@a 8. 88 
8.6Z 8.8Q 8. 88 8. 88 8.88 
ai. OE 8 . 8 ~  3.m 0. $8 8. 8cA 
8. ?B 8.88 8.&J 8. BJ 8. P8 

- a. @8 8 .  8 .  8. @a 8. ~?d 
e. 61 8, @I 8.81 8. $1 8. B! 
8.81 8.8: 8.81 8. B: C. 81 

8. a; 8. 01 a. PI a. a1 a. e i  
8. O! 8. Si! 8.81 8. Eii 0. 8d 
J. P2 8.d3 LO3 12.83 8.18 
0. 22 G. 14 8.12 8. 18 @. 8 j  
a. a? 8.62 a. 82 8. 62 a. ~1 
a. Ji  8. 6 i  8. 81 8. e l  8.81 
a. el 8. 8 i  a. 81 a. 81 Q. 01 
a. 01 a. e l  a. PT n. PI 8.81 
a. $1 8. B8 8.88 8. 88 8. a8 
8. @a Q.80 B.83 @.@a 8. @a 
8. 88 8. 88 8. 8E 8. 88 8. 88 
8. @J @.@b 8.m 8. M d. 8d 
e.py71 e. m '2. 0? B. @a a. PP 



RIJWF 5JMk?Y 
FLW I N  CUBIC FEET PER SEWhiD 

TIME I N  W R S ,  FIRER I N  SOMRE MiLES 

R A Y  
FL OLl 

TIME 0; F I V E R E  FLDlJ FOR MIIXiMM PERIDD 
PEW 6-tiDllR 2 4 W A  72SIWR OPERATION 

kVDRGRMH FIT 

2DllTED TC 

H Y D R E R W  FlT 

2 WIHED flT 

mn TC 

H M ~ ~ D G R I I ~ L ~  FIT 

2 W*P!tiED FIT 

RWTED TO 

H Y D W R W H  FIT 

2 M#rlBINED FIT 

RDUTU) TD 

HYDWRW FIT 

2 r n I N E D  FIT 

RiNJlED TO 

HYDRERAF'H FIT 

2 W I N E D  FIT 

RDXED TO 

HYDRDGRWH FlT 

2 WMEINED FIT 

ROUTED lU 

ROUTED TO 

hYDRDGRWY FIT 

2 QIHBINED FIT 

RDUTED W 

H'r'DR069AFH AT 

E W B I N E D  FIT 

STATION 

B1 

CO? 

B2 

CD? 

CP3 

B3 

C33 

CP4 

B4 

CP4 

WS 

85 

CPS 

CP6 

86 

c?6 

CP7 

B7 

CM 

CPBCI 

CP8 

B8 

coe 

CC9 

B3 

CW 



HYDRDGRFLPH f lT 

ROUTED TO 

HYDmRW BT 

2 mMEIED FIT 

ROUTED TO 

hYDRKRFIPY FIT 

2 COr8IED FIT 

ROUTED TO 

2 m1NED h i  

H Y D r n R R P H  FIT 

RWTED 72 

r3'I)iiOtiSWn CI; 

2 CWB:E3 ET 

9C-TE5 -<: 

m ' f D R O G R f l i 0 ~  fi7 

2 COKE1 tiED FIT 

hrnrnRWH FIT 

2 W I E D  QT 

ROJTED 70 

WDEGRWtl FIT 

2 WIQINED FIT 

WDRERWn 13; 

R D n D  TI) 

HYDRDE?W'H FIT 

2 COkkINED F I i  

  JUT EL m 

HYDRffi?APi FIT 

2 WKEI 4ED hT 

R3dTED i O  

rYD?Di.icWn 127 

2 NNBIGD FIT 

5% 

r n P  

HE 

CPO 

C P ~ A  

69; 

c!='% 

CM 

C@3 

B2@ 

CP? 1 

E?l 

CPZ! 

CP?2 

E22 

Dz 

B2a 

CFX! 

C P d  

B25 

C325 

El8 

CP1 I 

E l  1 

c5:: 

(712 

812 

CP12 

CF13 

P l 2  

CG13 

12.43 

12.B 

12.43 

12.50 

12.50 

l2.M 

1 2 . s  

I t .  50 

13.38 

12.88 

12. %? 

14.M 

13.30 

13.48 

15. a 

14.33 

12.80 

1 4 . 3  

14 .3  

13.58 

1 4 . 3  

13.M 

is. 78 

13.60 

13.76 

13.70 

13.78 

13.78 

13.88 

1 3 . 3  

13.70 



ROUTED TO W14 6P166. 13.M 2628. 734. 734. 12.44 

HYI)ROGRm FIT 814 1 12.% 157. 43. 43. 8.71 

2MMBI)IEDFIT 0 1 4  6227. 13.78 2766. 775. 775. 13.15 

ROUTED TO CP?3 6221. 13.7% 2762. 771. 771. 13.15 

HYDSGGRACH PT E23 349. 13.48 363. 1 00. 188. 1.36 

2 COMBINED FIT CF'U 7834. 13.78 M 7 .  867. 867. 15.11 

ROUrED TO CP19 

HYDRDGRWd CIT El5 

ROUTED TD Cc19 

HYDAOGRWH FIi B14 

2 COMBINED AT CF'19 

2 COMBINED A: CP19 

qYDRIXRRPH AT El7 

iijJED 72 C:*18 

HYDSOGRWrI AT 816 

RWTED M CF'16 

HYDROGWH CIT El8 

3 WWbINED flT CP10 
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HEC-1 OUTPUT 

Papago Freeway t o  Northern Avenue - Case C 





t *, -r,x=nc. .. . u ~+33-~,t8 5@-YE;q S?i:ix PhT; 
I? i u  HEC-i MfiDEi fD7 Tp; GLXi LQJZ* DRfiIkPGE s;2D)? Ffi5G63 FREEAfiY TO ." 
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,D:;;Gi3v - - 6:$:ks36 1 ;  248 
13 5 
rr. 
id .as 
3; , g j  j , r3 , &36 2 . 3  2-76 s,@? 2-22 
x' 1 B 
jg .?..I cv 

3-j 3d 

JD 48 
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K C9B 
K t  R253'; i90E SUBUFITERWSD MP. 
EA ,893 
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Ll3 .43 





- - -  
' J  J 2 LL- 

.. - - 
22. LL- 
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- - -  ti: 
- *  - 
: 3 .  

i : 3  

4 C21 
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ffi 1,'K 
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9 1.6 

ii,;{ cz 
K'4 Rljv2Fi FQOf c?>. 
bi? .7r? 
is 77 
ij; .73 



LINE 

KK cDz 

Khi CDWEIhE HYD906RWhS FIT CFZZ 
K 2 
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LS 77 
L .77 

KK C?&A 
KK 9&3FF #fi+ C?@G. 
PFI .5a 
LS 76 
C5 .7z 

KK 
K% COXBiNE HYD!I@GSA?lS FIT CPi8. 
iic 2 
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LI'Z ('4) ROUTING (---)) D I V E E I O N  OR WMP FiDtJ 



CPJ. ........... 



C13 
v 
v 

CP12 

@12.. ...................... 
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v 

CP! 4 

C14 
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v 

S f 5  . 
C15 

W15.. .......... 
v 
v 
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C2i 

CFE1. ........... 
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v 

W17 

C17 

CP17.. .......... 

C16 
V 
v 

@I7 

CP17.. .......... 
V 
V 

pz 

C2' 

CP2Z ........... 
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2.M t i .  0 .  e.u u.ee e.ea e.u 0.00 e.ea 0.w 
8.m 8.M 0.03 8.M 0.W 0.00 8.88 8.W 0.M 0.86 
P.ee a.t2 e.t4 . a.tw 0.00 0.m 8.00 0.m 

RLLNLFF SclWbrFlrlY 
fLLU I K  C:F:C FEFT RR SE[;OhO 

T;hE !% M1;Qs'. RqEA IN SlXlFiRE PILES 

NSIN MAXIM TIRE E 
CIMO 5 X E  MX STW O:'Erlt?TIDN 

H Y D Q W S ' H  R? 

RD:!TE> TC. 

gYD93JQR7li 4' 

9 COY?;NEu" P- 

riwm Ti. 

H Y D R S S W  CIT 

2 C?W?!$ED fi: 

q- .-=-. *,-, 
Y -  -- . L  

HYDp:;Sq;:*' fi- 

9 LZhEIEiED fi; 

Wm, TO 

FYDRDGRAPH CIT 

2 CDPBIMD R i  

R3LI'ED 73 

HYPrnGRCI;'+ RT 

12.73 357. sa. ?a. 

2978. 

Bid. 

247. 

jiS7. 

3i%. 

298. 

152. 

333. 

3338. 

623. 17.27 

8 2 -, 
LC. 17.37 

66. i.47 

886. !d. 84 

886. 16.84 

685. l8.84 

42. :. 13 

r 3  j.4. 28. $3 

522. ee. t i  



r n R a F ' H  FIT 

2 MrnINED RT 

HVDrnPW!' FIT ii. 56 . I, 
i i. 

2.58 i; -. 
!L 521 . . L. ; 

12.5Z 24. 

..Q,S - L .  .> 4 

P. B! 

B. BJ 

e. es 

6.15 

8. 15 

8.14 

8. 37 

e. 37 

a. 68 

3.63 

- ?. 

2. t.: 

C. 5: 

7-43 

7.46 

2.94 

1.83 

1.83 

11.45 

11.45 

e. 9 

;?. 44 

12.44 

a. 7i  

13.15 

13.15 

I.% 

!5.11 

15.1; 

4.63 

R.mJ TD 

k'iDilOERAPk F.7 

2 i3PPIcED P' 

!?ff-FED iil 

.r(D;iOGitRCs P: 

2 CJhF!NED GT 

RDLrTED 70 

2 CDrn!NED FIT 

HYDRDGRW RT 

WJTZ 73 

,\ZTJa?G??D- 4- 

f 3 3 I h E 3  fiT 

A2!.l7ED 7;: 

HY3R3GRUH RT 

HYDRKRFICH RT 

wJ'E3 Tc 

2 WKPINE3 FC 

m - E D  72 

HYDRIIERRW R: 

2 WE!NED 6' 

R3JiED TO 

HYD!?KRRFLH RT 

2 RIHBINED RT 

WTED T[j 

t!YDQDSiiR;L- GT 

2 WfF!QC' P,T 

R3ilTED TI! 

FYr343;;iP5 GT 

CP! 1 

P I 2  

c12 

C13 
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R3LYED fCI 
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2 CJ*BifE3 FIT 

HYDRD??R:u fir 

WL'-E? -i 
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E COWiNED fiT 

RD,m TO 

m 9 ~ 9 a ~ c l  FI; 

2 fJvEIhtE2 P' 

-Y3?06ilG3- RT 

2 CDPaINED PT 

ROirrED TO 

kYDRS%;YI FIT 

2 CcHrPIhEL GT 
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LIKE 

I D  CffiEC 1 !a lM-YERR ST52P M T G  
I D  HEC-1 MODEL FOR THE DLmR LOOP DRGIKA6E STUDY, PWKD FREEWRY TO 
I D  NORTHERN AVENUE SECTION. DRGINRGE R;IW DELIWfiTIDNS E R E  MDE MSLYING 
I D  THFlT ThE PFIRFI3iSE CclSRiW2 ChF lk tE~  I S  I N  F'LR~E GkD G?FI\D G E N E  I S  f l  
I D  HIGH LEVEL F K I L I N .  188-YERii Ii.781hWGE F K I L I T I E S  ERE Flj'SUMED I k  
I D  OLIVE, ORF)NEMIOD, CAD 27TH FIVE'UJES TO HRVDLE SLOW MIRTH OF GYFIND G'r'ENilE 

*DIRGRi%fl 
I i 61BJUNE66 12Ba 248 
10 5 
JD .89 
Pd .71 1.48 2-45 2.64 2-32 3 . 1  3 . 4 f  3.71 
JD 18 
JD 20 
JD 3 
JI, 4 8  

C1 
SUErl2TERS.IED 1 I N  THE WTER LOOP D 9 R I M E  Sim'r.  
SULibk'RTEiiS-ELS GILL HEEbY BE DESIGHATED CIS T E  L L E ~ E ?  C Fl-D'.G d!TH FI 
COiiRESDONDikG N?lPbES. CO~~;;ENTRF~TICV FDIUTS W:LL BE LIELED hITr f l  C? i r s  
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1.7: 
8 0'3 8 
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2 
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1.4i 



KK CP4 
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K k  RUtrOFi FROM SUbiFiTEBS'riEO 4. 
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RK 38M ,0823 -816 15 i 
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KY CW 
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KY cia 
KW RUNOFF iROh SdBdL!TE;iSriED la. 
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