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METHODOLOGY: Methodologies used a r e  from the Hydrologic Design Manual f o r  
Maricopa County (HDM), September, 1990, and t h e  HEC-1 Flood 
Hydrograph Package, Version 4.0,  September, 1990. 

RAINFALL : Three design storms and one h i s t o r i c  storm were used i n  t h i s  
a n a l y s i s .  These included the  SCS Type I1 24-hour s torm, t h e  
6-hour Queen Creek storm from the  HDM, the  2-hour FCD r e t e n t i o n  
des ign  storm, and t h e  recorded August 15,  1990 storm from t h e  
te lemetered South Mountain raingauge. The 24-hour storm 
p r e c i p i t a t i o n  depths were a r e a l l y  reduced us ing  HYDRO-40, t h e  
6-hour depths were reduced using t h e  Queen Creek curve from t h e  
HDM, and the  2-hour depths were reduced us ing  the  2-hour Osborn 
curves from experimental watershed d a t a  a t  Walnut Gulch n e a r  
Tombstone, Arizona. 

LOSSES: Green and Ampt l o s s  parameters were es t imated  from s o i l  t e x t u r e  
d a t a  compiled from t h e  SCS S o i l  Survey, Aguila - Caref ree  Area, 
P a r t s  of Maricopa and P i n a l  Counties,  Arizona. XKSAT va lues  
were c a l c u l a t e d  us ing  a r i t hme t i c  and logar i thmic  averaging.  
Connected imperviousness (RTIMP) was es t imated  as  75% of t h e  
given rock outcrop percentages.  Vegetat ion adjustment va lues  
f o r  XKSAT were es t imated  from Figure 4.3 i n  t h e  HDM. 

HYDROGRAPHS: The Clark Unit Hydrograph Method and t h e  Phoenix Mountain 
S-Graph were used f o r  r a i n f a l l  excess  rout ing .  For t h e  Clark  
Method, t imes of concent ra t ion  (Tc) and s to rage  c o e f f i c i e n t s  
( R )  were es t imated  us ing  the  2/21/91 ve r s ion  of MCUHPl f o r  t h e  
design storms and t h e  Appendix E worksheet i n  t h e  HDM f o r  t h e  
recorded strom. Slopes were ad jus ted  us ing  Figure 5 .4  i n  t h e  
HDM. Parameters f o r  t he  S-Graph Method were es t imated  us ing  
MCUHPZ . 

ROUTING : Muskingum-Cunge rou t ing  was used with an approximate 8-point  
c ros s  s ec t ion .  Lengths and s lopes were es t imated  from USGS 
topographic maps, and "n" values were taken from a t a b l e  i n  
Chow. Transmission l o s s e s  were es t imated  a t  2 i n / h r  f o r  t h e  
recorded storm run. Routing l o s s e s ,  due t o  both s t o r a g e  and 
p e r c o l a t i o n ,  were minimal because of very s h o r t  t r a v e l  t imes 
through the  rout ing  reaches.  

RESULTS : Since the  watershed i s  dominated by s o i l  map u n i t  # loo ,  which 
i s  p r imar i ly  a loamy sand t e x t u r e ,  t h e  s o i l  p e r c o l a t i o n  r a t e s  
a r e  h igher  than  some o t h e r  mountainous modeled watersheds. 
Logarithmic averaging drops the  average XKSAT from 
approximately 0.94 i n / h r  t o  0.56 i n / h r .  This i s  s t i l l  a h igh  
average va lue ,  which i s  why the re  i s  l i t t l e  o r  no change i n  t h e  
2-yr  and 5-yr T c ' s  and Q's.  It seems t h a t  f o r  t hese  r e t u r n  
pe r iods ,  t he  runoff component i s  produced only by impervious 
a r e a  ( s ee  Figures  4 & 5 ) .  Figure 6 show t h e  peak d i scha rges  
from the  24-hour s t rorm a s  being nea r  t he  average f o r  Maricopa 
County, aga in  a s  a r e s u l t  of the  h igh  l o s s  r a t e s .  The 6-hour 
peak d ischarge  va lues  a r e  l e s s  because of t h e  lower volume of 
i n f i l t r a t e d  r a i n f a l l  before the  peak r a i n f a l l  excess  i n t e n s i t y  
occurs .  I n  a l l  c a ses ,  logari thmic averaging produced h i g h e r  
d ischarges  and volumes than  a r i t hme t i c  averaging.  
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PROJECT H I  %b/&S' D F A  PAGE - OF - 

DETAIL LOSS C O M P U ~ A T / ~ ~ ~ S  COMPUTED DATE 
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MAP 

/Yo/yoL/- CARRiZo c o / c l P . ~ C X  

I 
Y5"% M O M O L I  Very G r ; r v c l l ~  ~ ~ , , ~ d y  L ~ ~ ~ ,  C ( -60) LSANP'~ '  LDAM] 

35% C h ' R P i l o  V e r - y  G5ravcily Sqrt~dj L c n m  (0- i f )  (LOAN+'  zib,tdL7~ 

20% Moha i i ,  T r c m a n f ,  * u n s g h t ,  CHucA:>.VALi.,4 [ F A N  TEL?R,.~CES] [SL] 

I DENURE-, G I L H A d ,  MAR! Po, L A R R i Z O  C D Z A ~ ~ ~ A G E ~ A Y ~  [ SL] 
X I < S A T =  . 6 5  (.YO) + .35(1.";) 0 . ~ 8  i n / b t r  

98 P/NA M-r - T ; ~ ~ K H A N  P CQMPLE)(, /- /O SL~PES 

I 
-- 

9.z P/NAH-T ~ % f  rctve9 gr-adel /  Sandy luum [ S A ~ J D Y  CLAY LOAH] ([-25) 3 
35% T A E H A N T  g r ~ u e ( l y  loam CSANDY LOAM] (0-5) 

I 2 0 %  ,agalro C DCA~,YAGE&W'A*<~] Loany sand] (5%) 
CHUCKA W A L C A ,  EB4ht, Z [ m ~  TSRRACE-S] (/5;1) C5ady ~ o a m l  
G U N S I O N T :  W / L I / T O  j 



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
PROJECT WHITE TANKS D F A  PAGE - OF - 
DETAIL 1 027s COMPU~A-T/~~&S COMPUTED DATE 
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I 
Sol  i- D E s c R i P r / o m  ( CONTINUED) 

/OO Q U I  LOTOSA - VA,VA - ROCK O U T C R O P  C O M P L E X ,  20 -65 % SLO,@L?S 

I .=T% QUI LoTOSA &XT-R&PIELY GRAVE-LLY L04N (2-14) [ Lobfly S Q ~ . = ( ]  
20% M i V A  EXTRENFLY C R A C L L Y  S A N D Y  L O A M  (0-3) [Sandy ~ o a m ]  

2 0 Y ~  ,Qoc/< OL/TZROP 

m 10% SCNFAICO CS4ldDY C L A Y  LOAW] 

NORMALIZE S O / L  PtTRCEiVrAGES 

I Q U LOTOSA 50/80 = 6 2 . 5 %  

v'A I V A  20/80 = 2 5 %  
SCkiEiz/CO /0/80 /2.5% 

I SUBBASlN L O S S E S  

I 
SUB I ---+ * / o o  - /do% XI(SAT= . 8 6 i r , / h r ,  P5/F= 2,75/n,  .0/r/./er774 = - 3 ~ i , , ,  ~ ~ l p j p = / s %  

S u a 2 - - - + f f / Q o - / O O %  X K S A T s . 8 6 i n / b ~  P 5 / / = = 2 . 7 S i n , D T & ~ T ~ ; , 3 ~ i q , ~ T / ~ P = / 5 ~  

I 
Sc(@3 + */a0 - 67% X K S A T '  . 6 9 ( , 8 6 )  + .3/(.59) = 0.78 l o  / h r  

# 4 8 , y q -  31% ; / ~ S / F = ~ . / L ' U ,  PTr/cC7.A=.35io, R T / f l P = . 6 ? ( / 5 ) = / 0 . Y %  

S U 13 Y ---+ ft /Qb - /OQ % X \<SAT = -86 in/k>r, FS/F - 2.95 ~ ' n ,  DTH€7;4 = .35 i n ,  RT/HP= /5 % 

I S U l 3 5 -  ?$ /OO - /OO% X ICSAT = .86 in/hr,  P5/F= 2.95 ri?, DTf iEYA=.35in,  RT//"/PZ /X% 

6 98 - 11.3% -- 1 vpCj ETA TIilN ADTu.5TmENi- -- A ~ S U P I E  : H/LLSLOPF5 -+ 30% C O V E E  ( 1 . 2 2 )  

M O U M T A I N  -+ 20% C O V E R  ( I. I I) I S U B ,  -+ 1.11 ( ,861 = . 9 5 i o / l ? r  ( x X S A T )  

S U B 2  + / . 2 2 ( . 4 1 )  t- / . I /  I .59)  = /./55(.86) = . 9 9 i n / h r  
SU03 -P 1,22 C -76) t /.// ( . 2 4 )  = /. 1 9 4  L 7 e )  = .93 & / h r  1 S U B q  -+ 1.1, ( - 3 ~ )  = .?5'h/ht-  
Su65-e 1.22 1 . 3 3 )  + /.//(.67)= / , I46 C . 8 ~ 1  = .97 ; n / b r  

I sU8G -+ / . 2 2 ( . 8 3 )  + / , 1 / ( . 1 7 )  = L Z O I  (.~03) = .72 i n / h r  



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

PROJECT WHITE TAAIKS DFA PAGE - OF - 

DETAIL COMPUTED DATE 

CHECKED BY DATE 

I Loss  C o n ~ u r n ~ r o ~ s  - U ~ / N +  -- LOG AREAL A V E ~ / ~ -  

I HAP W I T  

48, 47 XK.547- ' A L O G [ ( . Y ~  / 0 ~ . 0 6 } + ( 3 5  /g LZ)+ ( . / d  /y / .~ )  + (10 / 0 ~ . ~ . 5 ) ] = * 2 7  in/hr 

/O 0 XKSAT = Aioj [(. b 2 5  /- /.2) + j .25 /y. ~ 3 )  + (. I 2 5  /OJ .06)]' . 63  i n / h r  

- ---------- 
S U ~ ~ A S I H  L O S S E S  

I S U O l -  # / a 0  - / o O X  KSAT = .63 ~ o / / l r ,  P?/F= 3.46'8, D7H = .35&,, R~'-/MP = /5 0/u 
S U B 2  - * / 4 U  - /OO% )CKSA7= . 6 3  t 'n /hr ,  P5/F=3.+'in, D7H=-35r 'n ,  RT/NP=/,C% 

I 
SU B 3  ---+ #/00 - 69% X K W T  = ALoG [ (. 6 9  /og . 6 3 )  +. 1-31 /'J .27)]= . Y8 c V n / A r  

W, '19 - 31 % P S / F  = 3.8 a, D T t / = . 3 5 i s ,  RTIMP= . Q ? ( / s )  = / O . V Z  

S U ~ Y  --+ * /OO - 1003 XKSAT;  .63  in /hf ,  B / F =  3.Yit1,  B T N z  . 3 5 i 0 ,  RT./MP= /C% 
S U B S  + #/OO - / d o %  XKSAT a .63 i n /h r ,  PA/F- 3. Y in , DT$/ = -35 i n ,  RT//'fp = /5% 

( S U D h  --r 4/00 - 72.3% 
# V S , U ?  - 13.7% % l < s A r =  A L O G [ ( . ~ ~ ~  /rg .63) C (.08? hl -27)  + c.176 /y .38) 

I 
#70 - 2 7 . G X  j- (. OLE3 , 59 )+  (. 113 /og . /8)7 = . 4'7 c'n/hr 
+ 9 - 6.8 % P S / F :  3.9~0 , DT#- . 3 5 i r , ,  R T / f l P =  .453(&-) = 6.8% 
# ?a - 11.3 % 

I 
VEGETATION APTQ5Tt:! EhJ T ASSUPfE : / ~ /LLSLOPSS -+ 30%; Cover ( 1 . 2 2 )  

C X K S A T )  ~ O U N T A I N S +  20% C o v ~ r  ( 1 . 1 1 )  

S U B 1  + / . 1 / ( . 6 3 )  = .?Or'n/hr 

S U B 2  -+ /.22<.4/)+ /-//<,?) = /-/5~(.63)= .73 i f l / h r  

S U B 4  4 / . I /  (a631 = .70 i n / h ~  

Suds --t / . z z ( .  3 3 )  + / . N ( . 6 7 )  = /./a C . 6 3 )  = -72 i n / h r  I S U O 6 - *  / . 2 2 ( . 8 3 ) +  / . / / ( . 1 7 ) =  /.201 (.YY)' . 5.3 i n j h r  





FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
PROJECT WHITE ~ N K S  DFA PAGE - OF - 
DETAIL PHYSICAL PARAMETFRS COMPUTED DATE 
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SUBBASIN A R E A S  

I S U B  I - 3.280 i n 2  X (2000)' f t L / i n '  x (V5280)i m i ~ f i t ~  = 0. Y 7 /  mi' 

Sc1112- 9.502 i n Z  = / .363  mi2 

I SU 63--+ 7.776 i n 2  = /. 734 m i Z  

S U W +  4 , 4 0 2 ~ ' n ~  = 0 .L32  mi2 

S U B 5  6,32Y i n 2  = 0. 907 m i z  

L A N D  U S E  

I .u,, 
S U B 2  I SUB3 

SUDY 

M O U N T A I N  

/oo % 

SUB 6 %?0L i n  = /. 8 58 mi ---. - I SLOPES SUB l 2720 - 2 1 6 0 / / ; 0 & 5  = 52G f*/m' ADJ: SLOPE = 305 ft/mr' 

Sufi 2 3020 - /9/5/ /. 63L/ = 676 gc/lrrr' ADZ SLOPE = 315 F t / r w i  

I SUB3 2 5 ~ 0 - / 6 6 0 / / , 8 Y 7  = 498 fr/mi A DJ. SLOP€ = 302 f ' /Mi  

SU6L.l 3000 - 2040 / / , 53q  = bZY fe/mi' A J, 5 LO PC r 3 /S pk/t*>i 

S U S S  2 4 9 0 - / 7 / ~ / / . 6 / 0  = Y S O + = ~ / M ~  An1 SLOPE = 2 4 5  f t /m i  

I S U O b  / 8 g O  - /SW/ /.s58 = / 83  ft/)r.~' - - 
BAS/M R O  U GNNES.5 

I SUOl --+ -.03 (/a3 301) + .PO = 0 . 1 2 6  
susz-+ . r / [ - . o z s ( / ~ g  a7z ) t . . / 5 ]+  . s ? [ - . o 3  (103  872)+.20]= .ow 
SUB 3 - d  . 76L-,az5(/og 918) + . / s J + . z Y [ - . o ~  (/a9 918)-t- .  203 = . 084 

SUB5 --t . 3 3  [-.025 ( 103 580) t. /5] + . ~ 7 h 0 3  ( ~ o j  580)+.~0] = . /Os 
SUB&--+ . 83  [ - .ozs ( i n 9  627) i . / 5 J  + ./7[;03 (log 527)+,20]= ,080 

I N / n A L  ABSTRACTION --- 
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DETAIL 4 R COMPUTED DATE 

AOJUSTED SLOPES CHECKED BY DATE 

TABLE 2 
LOSS PARA MF TcF14.5 Bl' 

I = / R ( HOURS) 

SUB l 

S U B 2  

SUBS 

St( r? 6 

SUB4 

SUBS 
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

PROJECT h h ~ r ~  TAMS DFA PAGE - OF - 

DETAIL 5- GRAPH PA RAME VRS COMPUTED DATE 

PI+)(. MOUEJTAIN S- GRAPH CHECKED BY DATE 

A R E A  : 5 6 3  mi 2 

Lca : 

I /. W E / G U T V K ~ A T , T M ~ ~ / I N T E R P ~ L A I F F ~ / F ~  DT/f?i-4 

X K S A T : [ ( . ~ ~ X  . 4 7 / ) + ( . 8 6  x / . 3 6 3 ) +  ( . 7 8 %  / 4 3 4 ) + ( , 8 6 ~  . 6 3 2 ) + ( . s ~ r  .?07) + ( . r 3 x . 8 2 3 ) ]  / 5 .63  
= 0.806 i n / k r  

2. LAND USE : / f / L L S L O P F 5  -+ [, Y l  (1.363) + .7~( / .%3~)  +, 33(  .-747)+ .83(. 8 ~ 3 ) ] / ~ ~ 3  = q6.7 % 
flOuNTAlN = / O a -  5'6.7% = 53.3 % 

X K S A T  = /./61<.906)= -936 i n / h r  

I D I S C H A R G E S  ( c f s )  



FLOOD CONTROL DISTRICT OF MARlCOPA COUNTY 
PROJECT WHITE TANKS DFA PAGE - OF - 

DETAIL S - G R A P N  CALCS.  COMPUTED DATE 

.Q.51P/6 LOG /FR\AL A V I E R ~ G I / \ / G  CHECKED BY DATE 

I DISCHARGES - l c h )  

I SOUTH t4OUNTi41N S7-ORM QF AUGUST /Z /990 

3 - (%OUR DURAT/O~/, 2.05 inches 
LOSSES BY L 044 R/T-HM/C A V E R A G I N ~  
CHAn/N.€L TRANSM/s5/d& L045 PLATE U F  2 in/hr Z ~ C L L / D ~ - - D  

S U B  I 

S U B S  

SUB6 

I APEX 



CALCULATICN OF T c  & P. 

I Calculated b y :  5DM Date: 5--22-?/ 
Checked by:  P r o j e c t :  70-22 

I 
Watershed: S U B 1  SAMPLF 7; S L e c f  Ar 5 //YLLII. xkorm 
R a i n f a l l  Frequency: - y r  Durat ion:  - h r  P a t t e r n  #: 

R a i n f a l l  Loss Method: [XI Green & Ampt Method 

I [ ] I L  + ULR by s o i l  t e x t u r e  
[ ] I L  + ULR by hydrologic soil group 

I Tabulate Period of 
Peak Ra in fa l l  Excess 
Clock Time Increm. 
@ end of 

I 
Excess 

Inc  rem . i n .  

I A = . L /7 /  sq.mi, 
L = /.065 mi. 
S = 3 0 5  f t /mi .  

Kb = m [ log(*  * 6 4 0 ) ] +  b 
1 l o g  ( ' *640) f 

- 5 0  - 52  -.31 -.38 

Trial Tc i Calc. Tc 

1 5 0  . 2 / L  - 73 
7 5  . /SY 78 . /80 78 

Tc = /,300 hr. n 

Rearrange Incrementa l  Excesses  i n  
Order of  D e c r e a s i n ~  Averape I n t e n s i t v  
Accum . Increm. Accum. Avg,  Excess 
Time Excess Excess  L n t e n s f t y  
h r .  /min. in. in .  in.  /hr - 

r 50 LO 70 80 

Time (Tc) (h r . /min . )  



I * 
FLOOD HYDROGRAPH PACKAGE (HEC-1) * 

SEPTEMBER 1990 * 
* VERSION 4.0 * 

I * 
RUN DATE 05/23/1991 TIME 10:48:31 * 

* 

....................................... 
* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET * 
* DAVIS, CALIFORNIA 95616 * 
* (916) 756-1104 * 

* 
....................................... 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X xxxxxxx xxxxx XXX 

I THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECI (JAN 73). HECIGS, HECIDB, AND HECIKW. 

I 
THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT 

LINE ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 
ID ALLUVIAL FAN DATA COLLECTION AND MONITORING PROJECT 
ID HYDROLOGY FOR WHITE TANKS DISTRIBUTARY FLOW AREA 
ID LOSSES BY LOGARITHMIC AVERAGING 
ID 6-HOUR STORM, PATTERN NUMBER 2.40, ARF = 0.96 
* ............................................................................. 
*DIAGRAM 
IT 5 200 
I0 5 
* ..................................... 

KK SUB1 
KM RUNOFF FROM SUBBASIN 1 
BA .471 
IN 15 
PB 3.235 
PC 0.00 .011 .018 .027 .040 .050 .061 .071 .082 .093 
PC .I06 .I21 .I42 .I87 .273 .459 .684 .821 .887 .928 
PC .948 .962 .974 .988 1 .OOO 
LG .250 3.400 .350 .700 15.000 
UC .683 .392 
UA 0 3 5 8 12 20 43 75 90 96 
UA 100 
* ..................................... 

PAGE 1 



....................................... 
KK CP2 
KM ROUTE SUBl FROM CP1 TO CP2 
RD 
RC .050 .030 .050 4000 .0613 20. 
RX 0 10 2 0  3 0  3 5 45 
RY 2 0  10 0 0 0 2 
* ..................................... 

KK SUB2 
KM RUNOFF FROM SUBBASIN 2 
BA 1.363 
LG .210 3 .400  .350 .730 15 .000  
UC .767 .342 
U A 0 3 5 8 1 2  2 0  
UA 100 
* ..................................... 

KK CP2 
KM COMBINE SUBl AND SUB2 AT CP2 
HC 2 
* ..................................... 

KK CP3 
KM ROUTE (SUB1 & SUB2) FROM CP2 TO CP3 
RD 
RC .045 .027 .045 9375 .0272 
RX 0 10 2 0  3 0  4 0  5 0  
RY 10 5 0 0 0 0 
* ..................................... 

KK SUB3 
KM. RUNOFF FROM SUBBASIN 3 
BA 1 .434  
LG . I 7 0  3.800 .350 .5?0 10 .400  
UC .667 .314 
u A 0 3 5 8 1 2  20  
UA 100 
* ..................................... 

KK CP3 
KM COMBINE (SUB1 & SUB2) + SUB3 AT CP3 
HC 2 
* ..................................... 

KK CP6 
KM ROUTE (SUB1 & SUB2 & SUB3) FROM CP3 TO CP6 
RD 
RC .040 .025 .040 6400  .0186 
RX 0 15  3 0  5 0  75 105 
RY 15  2 0 0 0 0 
* ..................................... 

KK SUB4 
KM RUNOFF FROM SUBBASIN 4 
BA .632 
LG .250 3 .400  .350 .700 15 .000  
UC .850 .567 
UA 0 3 5 8 1 2  2 0  
UA 1 0 0  



KK CP5 
KM ROUTE SUB4 FROM CP4 TO CP5 
RD 
RC .045 .027 .045 7500 .0422 
RX 0 10 20 30 40 5 0 60 70 
RY 10 5 0 0 0 0 5 10 
* ..................................... 

KK SUB5 
KM RUNOFF FROM SUBBASIN 5 
BA .907 
LG .220 3.400 .350 .720 15.000 
UC .817 .457 
U A 0 3 5 8 12 20 43 7 5 90 96 
UA 100 
* ..................................... 

KK CP5 
KM COMBINE SUB4 + SUB5 AT CP5 
HC 2 
* ..................................... 

KK CP6 
KM ROUTE (SUB4 & SUBS) FROM CP5 TO CP6 
RD 
RC .050 .035 .050 6500 .0269 
RX 0 22.5 45 50 5 5 65 87.5 110 
RY 15 7.5 0 0 0 0 7.5 15 
* ..................................... 

KK SUB6 
KM RUNOFF FROM SUBBASIN 6 
BA .823 
LG .I80 3.900 .350 .530 6.800 
UC .850 .567 
U A 0 3 5 8 12 20 43 75 90 96 
UA 100 
* ..................................... 

KK CP6 
KM COMBINE (SUB1 & SUB2 & SUB3) + (SUB4 & SUBS) + SUB6 AT CP6 
HC 3 
ZZ 





...................................... 
* 

FLOOD HYDROGRAPH PACKAGE (HEC-I)  * 
SEPTEMBER 1990 * 

* VERSION 4.0 * 
* 

RUN DATE 05/23/1991 TIME 10:48:31 * 

I ALLUVIAL FAN DATA COLLECTION AND MONITORING PROJECT 
HYDROLOGY FOR WHITE TANKS DISTRIBUTARY FLOW AREA 
LOSSES BY LOGARITHMIC AVERAGING 
6-HOUR STORM, PATTERN NUMBER 2.40, ARF = 0.96 1 6  I 0  OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

I 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH TIME DATA 
NMIN 5 MINUTES I N  COMPUTATION INTERVAL 

I I DATE 1 0 STARTING DATE 
I T I M E  0000 STARTING TIME 

NQ 200 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 

I 
NDTIME 1635 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL .08 HOURS 
TOTAL TIME BASE 16.58 HOURS 

I ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET * 
* DAVIS, CALIFORNIA 95616 * 
* (916) 756-1104 * 
* * 



OPERATION 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED A T  

ROUTED TO 

HYDROGRAPH AT 

ROUTED T O  

HYDROGRAPH A T  

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED A T  

STATION 

RUNOFF SUMMARY 
FLOW I N  CUBIC FEET PER SECOND 

T I M E  I N  HOURS, AREA I N  SQUARE M I L E S  

PEAK T I M E  OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

B A S I N  MAXIMUM T I M E  OF 
AREA STAGE MAX STAGE 



SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 
(FLOW I S  DIRECT RUNOFF WITHOUT BASE FLOW) 

INTERPOLATED TO 
COMPUTATION INTERVAL 

I ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME 
PEAK PEAK 

(MIN) (CFS) (MIN I  ( I N )  (MINI  (CFS) (MIN) ( I N )  

I CP2 MANE 5.00 297.93 275.00 1 . 0 7  5.00 297.93 275.00 1.07 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2692E+02 EXCESS= .0000E+00 OUTFLOW= .2692€+02 BASIN STORAGE= .1244E-03 PERCENT ERROR= 

I CP3 MANE 5 .00  1176.86 280.00 1 . 0 6  5.00 1176.86 280.00 1 . 0 6  

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1035E+03 EXCESS= .0000E+00 OUTFLOW= .1036E+03 BASIN STORAGE= .5349E-03 PERCENT ERROR= - 

I CP6 MANE 5.00 2101.96 285.00 1 . 0 7  5 .00  2101.96 285.00 1 .07  

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1872E+03 EXCESS= .0000E+00 OUTFLOW= .1873E+03 BASIN STORAGE= .2463E-03 PERCENT ERROR= - 

I CP5 MANE 5.00 328.06 285.00 1 . 0 7  5 .00  328.06 285.00 1 .07  

C TINUITY SUMMARY (At-FT)  - INFLOW= .3611E+02 EXCESS;. .0000E+00 OUTFLOW= .3612E+02 BASIN STORAGE= .3039E-03 PERCENT ERROR= 

CP6 MANE 5.00 815.73 290.00 1 .07  5.00 815.73 290.00 1 .07  

TINUITY SUMMARY (AC-FT) - INFLOW= .8741E+02 EXCESS= .0000E+00 OUTFLOW- .8745E+02 BASIN STORAGE= .3840E-03 PERCENT ERROR= 

*** NORMAL END OF HEC-I *** 



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
PROJECT M /  ~ M X S  DFA PAGE - OF - 

DETAIL DISCHA R G F  d COMPUTED DATE 

RLJMOFF VOL UHES CHECKED BY DATE 

TABLE 't 

iz- ,4 R / THN KT/[ ,lQ55CS LOGAR1 T W / L  LO5SES 

I A p z x  PEAK Q v a  L UMF APEX PEAK 9 voLur-lc 
CC@ (ac- /f ) II ( c f 4  (4. - ft) 



G R A P H S  OF D/SCNARGF vs. FR€G?uE&cY 

1. gnrlthmlc, 2 x 2 Cycles 










