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LOSSES:
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ROUTING:

RESULTS:

HYDROLOGIC ANALYSIS FOR
WHITE TANKS DISTRIBUTARY FLOW AREA
MAY, 1991

Methodologies used are from the Hydrologic Design Manual for
Maricopa County (HDM), September, 1990, and the HEC-1 Flood
Hydrograph Package, Version 4.0, September, 1990.

Three design storms and one historic storm were used in this
analysis. These included the SCS Type II 24-hour storm, the
6-hour Queen Creek storm from the HDM, the 2-hour FCD retention
design storm, and the recorded August 15, 1990 storm from the
telemetered South Mountain raingauge. The 24-hour storm
precipitation depths were areally reduced using HYDRO-40, the
6-hour depths were reduced using the Queen Creek curve from the
HDM, and the 2-hour depths were reduced using the 2-hour Osborn
curves from experimental watershed data at Walnut Gulch near
Tombstone, Arizona.

Green and Ampt loss parameters were estimated from soil texture
data compiled from the SCS Soil Survey, Aguila - Carefree Area,
Parts of Maricopa and Pinal Counties, Arizona. XKSAT values
were calculated using arithmetic and logarithmic averaging.
Connected imperviousness (RTIMP) was estimated as 7527 of the
given rock outcrop percentages. Vegetation adjustment values
for XKSAT were estimated from Figure 4.3 in the HDM.

The Clark Unit Hydrograph Method and the Phoenix Mountain
S-Graph were used for rainfall excess routing. For the Clark
Method, times of concentration (Tc) and storage coefficients
(R) were estimated using the 2/21/91 version of MCUHP1l for the
design storms and the Appendix E worksheet in the HDM for the
recorded strom. Slopes were adjusted using Figure 5.4 in the

HDM. Parameters for the S-Graph Method were estimated using
MCUHP2.

Muskingum-Cunge routing was used with an approximate 8-point
cross section. Lengths and slopes were estimated from USGS

topographic maps, and "n" values were taken from a table in

Chow. Transmission losses were estimated at 2 in/hr for the
recorded storm run. Routing losses, due to both storage and
percolation, were minimal because of very short travel times
through the routing reaches.

Since the watershed is dominated by soil map unit #100, which
is primarily a loamy sand texture, the soil percolation rates
are higher than some other mountainous modeled watersheds.
Logarithmic averaging drops the average XKSAT from
approximately 0.94 in/hr to 0.56 in/hr. This is still a high
average value, which is why there is 1little or no change in the
2-yr and 5-yr Tc's and Q's. It seems that for these return
periods, the runoff component is produced only by impervious
area (see Figures 4 & 5). Figure 6 show the peak discharges
from the 24-hour strorm as being near the average for Maricopa
County, again as a result of the high loss rates. The 6-hour
peak discharge values are less because of the lower volume of
infiltrated rainfall before the peak rainfall excess intensity
occurs. In all cases, logarithmic averaging produced higher
discharges and volumes than arithmetic averaging.
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT _WHITE TanKs DFA PAGE OF
DETAIL _ RAINFALL COMPUTED DATE
CHECKED BY DATE
DE PTHS
RETUEN PERICD (YR) 29 - HoURr b - HOUR 2= HOUR
2 /.00 /.35 117
5 2.22 /.82 .53
/0 2.70 2.18 1.82
25 3.35 2,65 2.21
50 3.80 3.00 2.50
700 4.29 3.37 2.79

2~ Hour CALCS.

1

P: = o1+ .942 [(135)*//¢0]= 108 in

1

P = 999+ 755 [(331)*/429] = 2.H9 in

1

2= .341 (135)+ . e59( l08)= )7 ¢(n

Pio=.341 (3.37)+ .59 (2.H2) = 2.719 ¢(n

AERIAL REDUCTION £ DISTRIBUTIONS

24 - HOYR — SCS TYPEIL ( HYDRO #9) [ 0.99]
G- HOUR —» FCD QUEEN CREEK ( QUEEN CREER) [0.96]

2~ HOUR —>  FCD DETENTroN STORM (WALNUT GULEH) [Sec ext page]
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FIGURE 2.
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FIGURE23. Point—to—area conversion ratios for 2—h duration
rainfalls for selected frequencies.

2-yr.— 0.890
5-3?.—— 0.872
10-yr.— 0.852
25-46,— 0,842
50-yf,— 0.836

100~ yr.— 0.827
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT _WiiTe Tamks DFA PAGE OF
DETAIL _Loss CoMPUTATIONS cOMPUTED DATE
CHECKED BY DATE

SO/ DESCRILTZONS

MAP
umn T
faa

8, ERoMN = PIVAMT _CAMPLEX, 3 -2Q0% SLOPES £ 20-40% SLOPES
49 4875 Fbons Very Gravelly Sdnd3 Clay ¢ 1-43) [sanpy cray LOAM]
35%  PINANT Extremely gravelly 5andy /oam (0-3) [LoamMy¥ SAND]

20% CARRIZO }
ANTHO J DRAINAGE IWAYS ClLoaMyY SANDJ C;o%)

CONTINE | LUKE,

CIPRIANG, 6(.1/\/5/6//7,‘} FAN TERRACES [ Loam] (ioos)
POMOL), TREMANT

XKSAT = 45 (. 0b)+ .35(L20)+ . /0(12)+ ./0(,25‘) = 0.59 Onfkr

70 GUNSIGHT ~RILLITO COMPLEX, /~25% SL0PES

Yo% GUNSIGHT VERy GRAveLLY <0AM (o, 11) [ Sandy Loam]
SOTs RuLITO GRAVELLY LOAM  (0=~12) [SAndY rLoan]

207 CHUCKA NALLA , EAQ/’, /70 A ll, } TA?P‘(?ACC::g Loam
PINAMT , TREMANT Fan C !

CIPRIANG, ANTHO, CARRIZO, GILMAN } AzoopPrains [ Sandy Loawm)
XKSAT = .90(.%0)+ ./0(.288)= 0.39 in/br

7/ SFOITO0L]— CARRIZO CorFPLEX

Y576 MorOL Very @n:wellj :S'cmi'ra':j Lo m C_(-GO) [ sANDY LoAM]

35% CARRIZO Vﬁ""‘j éwaucffy Sarddy Leam (0-11) [ LOAMY SAND]
20% Afehall, Tremant, Guusght, CHUSKAWALLA [ FAN TERRACES] [SL]
DENURE, GILHAN, MARIPO, CARRITO [ DRAINAGEWAYS] [ SL]

XKSAT = .65 ((40) + .35(1.2) = 0O.68 in/hr

92 PINAMT ~ T"REMANT COMPLEX, /- /0 S SLOPES

5% PINANT &réremely gravelly sandy loam [SANDY ceaY toar] (1-25)
35% TREMANT gravelly loam [SANDY LoaM] (0-5)
20% CARRIZO [ DRAINAGEWAYS] [ Loamy Sand] (5%)

CHUCKAWALLA, EEOM, 2

QUNSIGHNT, RILLITO) [ AN TERRACES]  (/57) ([Sandy Loam]

XKSAT = . 95(.06) + .35(.40) + .05 (1.2)+ . /5(,40)> ©.29 in/hr




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJUECT WH!TE —r;a\NKS DFA PAGE OF
DETAIL _£955 ComPUsAT/ONS __ COMPUTED DATE
CHECKED BY DATE

SolL DESCRIPTIONS ( CONTINUED)

/00 QUILOTOSA = VAIVA - LOCK OUTCROP COMPLEX, 20 ~&E Y% SLoses

L0% QUILOTOSA EXTREMELY GRAVELLY LOAM (2-7%) [ Loamy Sand]
20% VAIVA £XTREMELY GRAVELLY SANDY LOAM (0-3) [ Sandy Loam]
20%0 [ROCK OUTEROP

/0%  SCHENZO [(SANDY CLAY LOAM]

NORMALIZE SO/l PERCENTAGES

QUILOTOSA 50/80 = ¢2.5%
VAIVA 20/80 = 25 %
SCHENCO 0/80 = [2.5%

XKSAT = 625 (120)+.25(. %0)+ .125 (.06) = ©O.86 inf he
RTirMp = 75 (20)= /5%

SUBBAS/N LOSSES

SUB | —— #/00 - [f00% XKSAT = 86 tnfhe, AS/F = 2.95¢n, DTHETA = 35 cn, RTIMP = /5%
SUB2 —» #/00 - /00 %% XKSAT = .86 infhr, FPS/F=2,95:in, DTHETA =, 35dn, RTIMP =/5%

SUBR3 ——» #/00 -~ (7% XKSAT = ,69(.8¢)+ .31(.59) = O.78 (n/hr
# 48,49 - 371% P31F = 3./ in, PTHETA = ,35in, RImP =.69(/5)= /0.4 %

SUBY —— #/00 -~ f00% XKSAT =.8G infhr, FS/F =2.95 én, DTHETA= .35 in, RTIMP=/5 "%

SUBS ——» # /00 — 100% X RSAT =.86 infhr, PS/F=2.95 in, DTHETA= 35 /n, RTINP= /5%
SUBL —— #/00 - HE,23%
# ';i 7= B.9%  XKSAT =.453(.86)+.087(.59)+ .274(.39) +,0ea (. ¢e)+ . 113(.29)= 0.63 Ly,
: - 4%
: 9/ - ZZ_SZA PS/F =3.5¢n, PTH#ETA = .35 dn, RT/MP= .Y$3(I5)= 6.5 %
®# 78 - )L.3%

VEGETATION ADITUSTMENT

ASSUME : HILLSLOPES — 30% COVER (1.22)

MOUNTAIN —» 20% COVER (I1.11)

SUBl — .11 (.,86) = .95 in/hr (XKSAT)
SUB2 —+=  [L22(.41) + /.11 {(59) = 1./55 (.86) = .99 in/he
SUB3 —> 1.22C.76) + 1./7 (.2%) = 1.19%4 (.78) = .93 in/ br

SUBH —> 1.1/ C.8G) = .98 in/br
SUBS —> .22 (.33)+ 14(.67)= 1196 (.86) = .97 infbr
SUBG —= 1.22(.83) + /11 (.17) = /201 (.6O3)= .72 in/he




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

sugt — 211 (.63) = .70 intbr

SuB2 — 1220 4)+ 114 (.59) = 4r55C.63)= . F3 in/be
SUB3 — 1.22C.76) + t.11(.24) = /199 (. 98)= .57 in/4r
SUBY = 1.7/ (\63)= .70 in/br

SUBSE —» 22(.33)+ 2l (.6T)= 1146 (.C3) = .32 inlhr
SUBG —» 1.22(.83)* 17/ (. 11) = 1201 (.%9)= . &3 in/hr

PROJECT WHiTe Tanks DFA PAGE OF
DETAIL COMPUTED DATE
I CHECKED BY DATE
I Loss _CorpuraTions Uswe [loc Arsalr  AVERAG /NG
l AP _UNIT
¥8, 49 XKSAT = ALoc[(.ys [og.06)+ (35 /og £2) + (.10 [y 12) + (10 /09.25)] =. 27 infhr
I 70 XKSAT = Aleq{ (.7 /f;j,ﬁ’&)*ﬁ(./ /aj,ZS)] = .38 infébr
q XKSAT = Alog[ (.65 fog.90)+ (.35 tog £.2)] = .59 in/hr
I 76 XKSAT » Alog[ (48 /og.06)+ (.50 Jog . #2) + (.08 /o 22)] = 18 infhr
/00 XKSAT = Alog [ (. 628 Jag (.2) + (.25 [ag . 90) + (. 725 fog .26)]7 .63 infhr
SUBBASIN ___LOSSES
l SUBY — # /00 - Jo0% XKSAT = .63 infhr, RSIF=3Yin, D74 =38en, RT1rP=/5 %
SuBz2 — w00 - 1000 XKSAT = .63 infhr, AS/F =3.9in, pIH=.385in, RTIME=/5%
SUB3 —+ #/00 - 69% XKSAT = AL06 [ (.67 Jog .63) » (.31 Jog .2T)]= . %8 in/4r
I wF 47 - 3l PSIF = 3.8 v, D7H=.,35¢n, RTIMP= .¢9(/5)= /0.4 %
SUBY ——»  #I0D = /003 XKSAT = .63 infhe, F5/5= 3.9 ¢n, DTH= .35 tn, RTIMP= /57
I SUBS —» #/00 -~ /00% XKSAT = .63 infhr, PSIF=3.4in, DIH=.35in, RTINP= /5%
SUBG — #1800 - Y5.3%
.87 - 89% XKSAT = 4.0G[( 453 feg .¢3) + (.08 /oy .21) + (.27¢ /og.38)
R7D =~ 21.0% # (. 068 /29 .,89)+ (N3 Jog .18)] = . Y% infhr
w9 - 6B% PSIF = 3.9 2 .35¢ TIMP = 453(/5) = 6.8%
I o 93 - 3% Den , D7TH = 350, RTIM {s5)
VEGETATION ADTUSTMENT ASSUME @ H/LLSL0PES — 300 Cover (1.22)
I C XKRSAT) MOUNTAINS = 20% Cover ( 1.H1)
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

DFA

PROJECT WHITE 7ANKS PAGE OF
DETAILL APAYSICAL FPARAMETERS compyTeD DATE
CHECKED BY DATE
SURBASIN AREAS
SUBI —» 3.286 ¢n? x (2000) £t/int x (Vs280) mi/ftt = 0. 47 mi’
SUB2 —» 9.602:n? = /.363 m?
SUB3 —» 2996 ¢n? = /434 m*?
SUBY —p Y402 in? z 0.632 mi?
SUBS —+ (6,324 in? = 0.907 mit
sUBG —» &.135 in? = 0,823 mit
5.630 mi?
LANG USE HILLSLOPE MOUNTAIN
sSupBy 0% JOO %
SuBz Y Yo 59%
SuUB3 76 % 24%
SUBY 0% )00 %
suBs 33% 67 %
SUBG 83% /7%
_ﬂ__g_f_@___ SuB| 2.813 in X 2000 Ft/in x Y5280 mi/f¢ = [.065 m;
sugz 4,313 in = 6349 mi
SuB3 Y. 875 in = ),847 mi
Sug 4 4.063 in = /.539 m
SUg & 4,250 (n = /610 mi
SuBé 4,906 in = /.858 mi
SLOPES SUB| 2720 - 2160/ /065 = 526 Ffpw ADT. SLOPE = 305 Ft/m¢
sug2 3020 - J9/5/ /634 = 76 Fifmi ADT, SLOPE = 315 Fi/mi
SUBR3 25F0- /660, /.9497 = 498 FL/mi ADT. Stopg = 302 Ft/mi
3uBy 3000~2040/ /539 = G24 ft/m/ AT, SLOPE = 315 Ftlmr
SUBS 2440- |75/ /. 610 = Y5OFE/mi ADT. SLOPE = 295 ft/mi
SUB % 1880 — /5v0/ /.858 = /83 fi/m

BASIN ROUGHNESS

Supl —
SUuBz2—
SUg3—»
SuUgH—
SUBE —»
SUBS —»

~.03 (/o9 301) + .20 =
H1[-.025 ( /og 872) +./5]+ .59 [-03 ( {03 872)+.20]= .097
.76 [ 025 (log 918) +.15]+.24 [~ 03 ( /0§ 918)+. 20] =
=03 ( log 40% )+ .20 =
.33[~.025 (log 580) +./5] + . 6T[~03(loq 580)+.20) = . /0§
.83 [~.025 (log 527)+./8] + ./7[~ 03 (10og 527)+.20]= ,088

0.126

/22

. 0849

TNITIAL ABSTRACTION

sugl —»
SuBpz2 —
sSUp3 —

400 (.25) =

.25 in

A1 8) +,.59(.25) = .21 ia
76 (L 15) +,24(.25) =

SuBy —

/.00 (.258) =
SUBS —+ .33(.15) + .67 (.25)= .22 iq
SUBL — .83 (.18) +.17(.25)=

.25 in

.18 in




FLLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT _WHITE Tawnks DFA PAGE OF
pETAL e # R COMPUTED DATE
ADIUSTED Scores CHECKED BY DATE
I TABLE 2 T
LOSS PARAME TERS BY
l T / R ¢ A,ougs) ARITHMETIE AVERASE
I 24 = HOUR 2 5 10 25 50 100
SUB | 1167 / 709 | 1167 /. 707 | LLIIT /.676 | 883 /.52l LT /Y3 L6177 .349
l suBz 1250 / .588 | .250/.568% | 1.217 / .57 | .967 /.42 | ,800/.359 | .683/ .30
sup3 1.250 /.31 | 1.250/.,63] [1.200 / ,603| 233 /.¥56 | 783 /. 375 | .6%7 / , 314
I suBH 1367 / 960 | 1.367 / .960 | 1.317 / 921 | 1.067 /729 | .F00 / ¢eoy | 767 /.505
SUBs L3171 /.777 1} 1.317 /.777 | 1.283 / . 755 /033 7 .&594 | .867 / . 488 | .733 /. v06
I SuBG 1.483 / 1.051 | 1,483/ ).051 | 1.333 / .934 | Lo50 /. 716 | .NT / , 618 | .800 /,530
I G HOUR, 2 5 /0 25 Z0 700
susl 1067 /. T09 | 1067 /. 709 | 1167 /.709 | 1.050 /.63l | .950/ . 565 | .&/7/. Y77
I Sug2 1250/ .588 | [,250 /.588 | [.250/.588 | /./50/.5361/.033/ .47 | . 9/7/. 917
SuB3 /2507 ,631 | £.260/.631 | 1.250 /. 631 | /117 /.55¢61/017 /.50l .883/.?/27
I SUB Y 2367 /.560 | 1,367 / .90 | [,367 /.960 | 1.250 /.869 | 1.133 /.780 | /.000 / . 619
SuBs 1317 /777 | 4317 /.177 | /.31 /. 777 {1200 /. 701 }1./90 /. 636 | 767 /. 55]
I SUBG L4983 / [.051 | 1483/ 1.051 |LY0oa / .986 {/.283/.895 | /150 /.793 | .967 /.65
i
2= HOUR 2 5 10 25 Kys) 100
l SUBl 4167 / T09 | LOIT /609 | V183 / 456 | .00 /.339 | 517 /.287 |.447 /.25¢
sus2 /250 / .598 | 1.083/.502 | .850 / .384 | .650/.,285 | .5C1 /.245 | .&17 /.22]
I SUB3 1250 / 631 | 1017 /.50] | .B0O / .3§9 | .¢33/.29¢ | .850 /.253 | . 500 /.228
SuBYy L36T /.960 | 1.217 4 .84% | .967,/.653]| ,150/.493 | .450 /. %21 | .583 / 313
I SUBS /.31 /‘.777 1150 /. ¢6% | 900 /.509 | .700/.385 | 617 /.336 ] .850/.295
l SUBG LY83 / 1.0851 | }1£0 /. 793 | 950 s/ .6M1 | .7B3 /. 518 | 700 /.¥57 | .633/, 4T
i
i
12.




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT WHiTE Tangs DEA PAGE OF
DETAIL T £ R COMPUTED DATE
ADTUSTED SLOPES CHECKED BY DATE

7¢ £ R (Hours)

0SS PARAMETERS By
LOGARITHMIC AVERAGE
o

100

2 S /0 25 SO
SUuB| L1067 /.709 | 1.167/.709 | L.ooo/ , 578 | 750 /. ¥43¥ | .G33,/.360 | ,850 /.308
suB2 ).250,/.588 | 1250 /.58% | 1000/ .51 | WB33 /.%78 | VTT /0317 | L6IT /267
SuUB3 {250/ .63 | /183 /.593 983/ .83 | ;750 /.358 | .¢80, 305 | .583 /.27
SugY 4367 / 960 | 1367/ 90 | 1.200 /.83 |.933 /.¢c29 | .80 /.530 |.,700 /.457
suss 1307 /777 | 4317 /717 | 1067 /617 | 883 /499 | 767 /w26 | 66T /. 365
Suss /. 483/ 1051 | 1700 /. 98¢ | 1200/ .83] | 950 /.cq1 | .833 /.554 | 750 / 493
G- HourR 2 = ’0 25 50 100
SuBl 67 /709 | 16t /707 | LT S .676 | 950/ .565 | L8IT / .477 | 683 /S .392
suBz2 | /250 /.58¢8 | 1250 /.,598 | 1200/ .562 /;050/.‘/85 ST/ 41T | 767 /342
SUB3 1250 /.631 | 4250 /.63l |} 117 /.556 | 950/ .wa5 | 800 /. .38Y | 667 /.314
susy | 1367/ .9¢0 | 1.367 /.960 | 1317/ .921 | 1.150 /.7192 | [.OIT /.61 | .850 /.567
SUBS | 137 /.77 | L30T /777 | 4267 JS7HY | 100/ 62 ) 96T/ .55 | L BIT /D457
SUBG | /483, 1051 1483 / 051 | /350 /.947 | 1167 / .805 | .983/.¢665 | .850 /. 567
2 -~ HOUR 5 c )0 25 £o /00
SUB LIGT /107 | 900 /. 832 | 700 /. Y02 | 5§50/ .308 | W83 /.267 | Y50/ . 296
SUB2 1250 /. 588 | 950 /.434 | L76T7 /342 | 600 /261 | (833 /229 | L83/ 205
SuB3 | /./83 /.593 | .833 /.402 | .683 /.323 | .567 /.262 | .517 /.236 | .467 /7 .21
suBy 1,367 / .960 | 1083 /.742 | .81 /.5719 | .700 /.¥57 | .61 / 397 | .550/.349
Sugs £317/.777 | 10/7 /.583 | .81 /.45T7 | .&50/.355 | .583/.3\5 | . 533/ .288
SURG 100 /986 | 1080 /.76 | 833 /.89 [.733 /.v81 |, 66T /.433 | .617 /.377
2




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT _ Whire Tawks DFA PAGE OF
DETAIL _CHANNEL Routing COMPUTED DATE
CHECKED BY DATE

1)

\g
o 120 /
I SECTION A , o> L= ¢Y00
Y S=.0186 Fifex
I o 75’ I7=-025 o
/

o5

I SECTION B 10 o0
o e . ”.ou\‘.‘: 70
% 027 o ¢ L= 93757
So

o 30/ n=
I > S=.0272 fi/ft
I SECT/ON C o

. 20
o QD
L= Y000° o, Ses
£t % .S
S=.0613"Yr o e o p=.030
s o5

20

l SECT/ON D

IS
N:'O ’ ‘ 50 1o
I So\ / L= 65007
~2 20’ n=o3s ° S = .0269 Ftire

%3 [

SECTIION E
7500°

L0933 %

‘\
I

ASSUME SANE DIMENSIONS AS SECTIoN A

1)
“

Y




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT MH/TE TANKS DFA PAGE OF
DETAIL _S-GRAFH PARAMETERS _ COMPUTED DATE
PHX. MouNTAIN S~ GRAPH CHECKED BY DATE

AREA : 57463 i 2
LENGTH (/.) V2785 in x 2000 FE/in X 75280 mifft = 4.83 m¢
Lca ; L25 cn = /.78 ru

SLOPE ;. (2720 = /5%0) / 4,83 mi = 294 Ftfmi

 BASIN FAcTeR. (Kn) i From compartson with simi/ar wa tersheds, Hn= 050

iy - 38 .
LAG Trme . 24 Kn (L'/-ca/5 /z) = .998 hhrs = 57 86 min

LossES : ( ARITRMETIC AvE—‘RAéE)

/. WEIBHT XKSAT, THEN TNTERPOLATE L5/ & DTHETA
XKSAT=[ (.86 X 477)+ (.86 x 1.263)+ (.78 X /.434)+ (86X . 632) + (.86 x .707) + (.63 % .823)] / £.¢3
= O0.806 (n/bhe

2. LAND USE : M/LL5L0PES — [ 4] (1.363)+.76( /.43%) +,33(.907)+,83(.823)] /563 = 46.T%
MOUNTAIN = /s00- 6.T°%% = §3.3%

He1( 1,22+ £33 t1) = Il
XKSAT = /./¢! (.806) = . 936 in/bhr
PSIF = 3.1 in

DTHETA = 0.325 wn

3. VEGETATION ADTUSTMENT :

Y, RTIMP: [ 15( .47/ + 1363+ 632+ .907) + 10.4( 143%)+ ¢.8(.823)/5.643 = /2.63 %

5. TA= 467 (.15)+.533(.25)F 0.203 in
DISCHARGES (<fs)
RETURN PERIOD (yr) __2 5 /0 25 50 /00
2K - HOUR —» 249 347 622 /386 1948 2598
G- AOUR —» 279 378 HeH 889 1293 1865
2 = }fOUR —m 347 A2y 1082 /800 2318 2809
15




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT _WHITE Tanks DFA PAGE - OF

DETAIL _S-GRAPH CALCS. COMPUTED DATE

UsiNG LOG AfRIAL _AVERAGING CHECKED BY DATE
l LOSSES WEIGHT XKSAT, THEN INTERPOLATE PSIF £ OTHETA

g s ) () 8 (1) 55 (1.

l 5?061 </3 6’3) + ‘5872:5: (/0_9,‘/5’)]": 0.5 inf/hr

PS/F = 3.6 ¢n DTHETA ( DRY) = 0.35 in RTIrHHP = [R&3 7

ZA = .203 in XKSAT ( ADTJUSTED) = /./él(.s‘é)= 0.5 én/br

I DISCHARGES (cfs)

I«?ErURN PerO0 (YR) 2 s 10 25 50 roe
24 - HOUR 299 487 /033 /1865 z2yz23 3017

6 - HouR 279 386 710 /323 /188Y 2479

2~ AOUR 358 90/ /433 2162 2682 3/82

SOUTH MOUNTAIN STORM oF AUGUST [($, /290

3= Hewr DuRATION, 2.05 [nches
LOSSES BY LOGARITHMIC AVERAGING
CHANNEL TRANSMISSION LISS RATE OF 2 i/ hr TANCLUDED

SUBBAS/AN QR (c fs)
Susi o4
SUB2 /37
SUB3 /30
susy s2
SUBS 8
SUB6 ¢7
APEX 465

16
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I CALCULATICN OF Tc & R
Calculated by: _SDW Date:_ $-22=7/
l Checked by: Project:__ 70~ 22
Vatershed: SUBL1 — SAMPLE .74. Shect 7(0/' S, /’72417- jzldf‘m
l Rainfall Frequency: - yr Duration: - bhr. Pattern #:
Rainfall Loss Method: [X] Green & Ampt Hethod
l [ ] IL + ULR by soil texture
[ ] IL + ULR by hydrologic soil group
Tabulate Period of Rearrange Incremental Excesses in
l Peak Rainfall Excess Order of Decreasing Average Intensity
Clock Time Increm. Accum. Increm. Accum. Avg. Excess
@ end of Excess Time Excess Excess Intensity
I Increm. in. hr. /min. in. in. in. /br.
0330 .04 /0 .05 .08 . 30
0340 .03 20 04 07 - 27
l 0350 o4 30 L 03 Y A .24
0400 05 40 .04 e -24
Q4dio . 02 ' S0 02 .8 216
l 0420 .07 T¢o .02 .20 , 20
0430 .02 70 02 22 - 189
o440 .02 ) g0 .02 .24 . /80
l A= __.471 sq.mi. A 3 .220
L = , Q65 mi.. v \\ .
S = 305 ft/mi. e N
r
l Kb = m [log(A * 640)]+ b a \ _
Kb = ¢ ) log ¢ *640) + (. ) lg 210
Kb = _.126 - e
l .50 .52 -.31 -.38
Tc = 11.4 L Kb S i E
-.38 x N
ITc=(.650 ) i c . 200 -
e
Trial Tc i Calc. Tc s \\\
s
50 216 . 73 | AN
75 184 78 I - < . 190
I 80 ,/80 78 n o~
t <
€ \(\
n A
l Tc = £.300 hr. . s "go
. i
t
I ‘ 1.11 -.57 .80 y
R = .37 Tc A L
i
n
I R =, 800 hr. /
h
r 50 &0 70 80
I Time (Tc) (hr./min.)

7

|5
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* * *

. FLOOD HYDROGRAPH PACKAGE (HEC-1) =+ * U.S. ARMY CORPS OF ENGINEERS *
SEPTEMBER 1990 * * HYDROLOGIC ENGINEERING CENTER *

* VERSION 4.0 * * 609 SECOND STREET *
* * DAVIS, CALIFORNIA 95616 *

RUN DATE 05/23/1991 TIME 10:48:31 * * (916) 756-1104 *

* * *

ARKRKKRKARKRRAKRKAANKAAKERAKER KK AR KA KA KK RARARAKRKRKARKAARARRRRKNRRR AR KRR AR IR R A,

XXXXXXX XXXXX
X
X
XXXX
X
X
XXXXXXX  XXXXX

X

>

XX XX
MK XX XX

XXXXX XXXXX

XX XXX

X

>x X X
MM X X X XX

5
%

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECIKW.

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 PAGE 1

LINE ID....... Tooeien 2,000, K JAR bl 5,000, 6....... [N 8.oviis St 10

1 ID  ALLUVIAL FAN DATA COLLECTION AND MONITORING PROJECT

2 ID  HYDROLOGY FOR WHITE TANKS DISTRIBUTARY FLOW AREA

3 ID  LOSSES BY LOGARITHMIC AVERAGING

4 ID  6-HOUR STORM, PATTERN NUMBER 2.40, ARF = 0.96
K AR EERL KRR R AR KRR EA AR AR AR AR AKX AA AR AR KR ERR KRR KRR AR ARKRRARR AR R AR ARk kR Ak kR kkhk k&
*DIAGRAM

5 IT 5 200

6 10 5

KX KKK RKRAKAAAAR KRR RARR I KA I RXRARKAkAk kKKK

KK suB1
8 KM  RUNOFF FROM SUBBASIN 1
9 BA 471
10 IN 15
" PB  3.235
12 PC 0.00 .01 .018 .027 .040 .050 .061 .071 .082 .093
13 PC .106 121 142 .187 .273 459 .684 .821 .887 .928
14 PC .948 .962 974 .988  1.000
15 LG .250  3.400 .350 .700 15.000
16 uc .683 .392
17 UA 0 3 5 8 12 20 43 75 90 96
18 UA 100

K AARKARAKRAAKRANAKRK AR KRR R AR A RA R kAR A AR KK

N N BN B BN BE B B B B B B B BE e e
~

18




19

21
22
23
24

25
26
27
28
29
30
31

51
52
53
54

56

(2223323222333 2233222222222 3222 2sstdsssd

KK cP2

KM ROUTE SuB1 FROM CP1 TO CP2

RD

RC .050 .030 .050 4000 .0613
RX 0 10 20 30 35
RY 20 10 0 0 0
KRR KAKKERI AR AR TR IR I AR AR AR KRR K&

KK suB2

KM RUNOFF FROM SUBBASIN 2

BA 1.363

LG .210  3.400 .350 .730 15.000
uc 767 .342

UA 0 3 5 8 12
VA 100

h KAKKKARAKAKRKRKRRKRKAKRAKARARKRARA KA KR KR A KA X kX

KK cp2

KM  COMBINE SUB1 AND SUB2 AT CP2

HC 2

A KKIKKKKKKRKKKKKKKRXRKAKK XA XA KRR KLk hkkk ki

KK cP3

KM  ROUTE (SuB1 & SUB2) FROM CP2 TO CP3
RD

RC .045 .027 .045 9375 .0272
RX 0 10 20 30 40
RY 10 5 0 0 0

AR T 2222322222233 22382 s 3 2223222 22 2 s sy

KK sus3
KM . RUNOFF FROM SUBBASIN 3
BA  1.434

LG .170  3.800 .350 .570 10.400
uc .667 .314

UA 0 3 5 8 12
UA 100

X KKK ARRKKKKKAKKERKAXXRRXRIAXKXKKRA KKK AKX XXX

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

K KAKKAKRKXKRKKRRKKAKKKKAK AR KKK KKk kXX hkkhkkh*

KK cP6

KM ROUTE (SUB1 & SUB2 & SUB3) FROM CP3 TO CP6
RD

RC .040 .025 .040 6400 .0186

RX 0 15 30 50 75

RY 15 2 0 0 0

K RAKRKKKKKAKRAAK AN KRR ARk kA Ak hkhhkkhxhhkhkhk

KK SUB&
KM RUNOFF FROM SUBBASIN 4
BA .632

LG .250  3.400 .350 .700 15.000
uc .850 .567

UA 0 3 5 8 12
UA 100

20.
45 55
2 10
20 43
50 60
0 5
20 43

105 112
0 7.5
20 43

65
20

75 90

70
10

75 90

120
15

75 90

96

96

96




64
65
66
&7
68
69

77
78
79

80
81
82
83
84
85

93
94
95
96

K KAAKRAKXAKRKAKAKRAX KA A AT AR AR RX AR KA Ak kkk

KK CP5

KM ROUTE SUB4 FROM CP4 TO CPS

RD

RC .045 .027 .045 7500 .0422

RX 0 10 20 30 40 50 60
RY 10 5 0 0 (o] o] 5
HORRKEAEIAKRRKAIAFARKKRRIR KK KAARREA KKK

KK suBS

KM RUNOFF FROM SUBBASIN 5

BA .907

LG .220  3.400 .350 .720 15.000
uc .817 657

UA 0 3 5 8 12 20 43
UA 100

A KKKKKKKKKIRKKRKIKKRKAKKRKIRXE KA XK RKAK

KK CP5

KM COMBINE SUB4 + SUB5 AT CP5

HC 2

K RKKKIKKRRKKKKKRRAKKREKERRKRKK AR K KKK KK

KK CP6

KM ROUTE (SUB4 & SUBS) FROM CP5 TO CP6

RD

RC .050 .035 .050 6500 .0269

RX 0 22.5 45 50 55 65 87.5
RY 15 7.5 0 0 0 0 7.5
X AXKXKKKKRARKRRRRAKKRRK AKX KKK R KKK K KRKK

KK SuB6

KM RUNOFF FROM SUBBASIN 6

BA .823

LG .180  3.900 .350 .530  6.800

uc .850 .567

UA 0 3 5 8 12 20 43

UA 100

K KXKKAKRKRAKRKRRAKRK I AKX R XA KKK EARARRA KRR KXK

KK CcP6

KM  COMBINE (SUB1 & SUB2 & SUB3) + (SUB4 & SUBS) + SUB6 AT CPS
HC 3

1

20

70

&)

110
15

75

90

S0

96

96
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z C
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SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING (--->) DIVERSION OR PUMP FLOW
(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
suB1t
v
v
cp2
K suB2
CP2....... ..
v
v
CP3
suB3
CP3...ciiann,
v
v
CP6
SuB4
v
v
cP5
SUBS
CPS. ittt
v
v
cP6
suBé
L

*) RUNOFF ALSO COMPUTED AT THIS LOCATION

I e BN N D B e B BN B BN D BE B B B e
[o.1]
o

24
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* * *

l FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* SEPTEMBER 1990 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0 * * 609 SECOND STREET *
* * DAVIS, CALIFORNIA 95616 *

RUN DATE 05/23/1991 TIME 10:48:31 * * (916) 756-1104 *

* * *

ERARKKERKRIRKAK AKX KARKKKARKKRRRKAKKARXK RN AEEIRKARKRKAKAKA KKK RKRKAKARKAKRKAKARAKK

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

6 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0O STARTING DATE
ITIME 0000 STARTING TIME
NQ 200 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 O ENDING DATE
NDTIME 1635 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE  16.58 HOURS

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

27
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+
Il R N

+

+ +
B e

+

+ + + o+ +

OPERATION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

3 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

>SUB1
cP2
suB2
cP2
CP3
suB3
CP3
CcP6
suB4
CP5
SUBS
CP5

cPé

SUBS

cPé

PEAK
FLOW

297.

298.

874.

1165.

1177,

1066.

2112.

2102.

327.

328.

518.

812.

816.

456.

3348.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR

54.

54,

153,

207.

208.

168.

375.

375.

72.

72.

103.

174,

174.

92.

641.

23

24-HOUR

20.

20.

56.

75.

76.

61.

137.

137.

26.

26.

37.

64.

64.

33.

234,

72-HOUR

20.

20.

56.

75.

76,

61.

137.

137.

26.

26,

37.

64.

64,

33,

234.

BASIN
AREA

47

47

.63

.63

91

.82

MAXIMUM
STAGE

TIME OF
MAX STAGE




SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUNE
PEAK PEAK
(MIN) (CFS) (MIN) (IN) (MIN) (CFsS) (MIN) (IN)
(P2 MANE 5.00 297.93 275.00 1.07 5.00 297.93 275.00 1.07
CONTINUITY SUMMARY (AC-FT) - INFLOW= .2692E+02 EXCESS= .0QQ0E+00 OUTFLOW= ,2692E+02 BASIN STORAGE= .1244E-03 PERCENT ERROR= .0
I CP3  MANE 5.00 1176.86 280.00 1.06 5.00 1176.86 280.00 1.06
CONTINUITY SUMMARY (AC-FT) - INFLOW= .1035£+03 EXCESS= .0000E+00 OUTFLOW= ,1036E+03 BASIN STORAGE= .S5349E-03 PERCENT ERROR= -.2
CP6 MANE 5.00 2101.96 285.00 . 1.07 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= -.1
l CP5 MANE 5.00 328.06 285.00 1.07 5.00 328.06 285.00 1.07
i‘ITINUITY SUMMARY (AC-FT) - INFLOW= ,3611E+02 EXCESS= .0QCOE+00 OUTFLOW= .3612E+02 BASIN STORAGE= .3039E-03 PERCENT ERROR= .0
CP6 MANE 5.00 815.73 290.00 1.07 5.00 815.73 290.00 1.07
|4TINUITY SUMMARY (AC-FT) - INFLOW= .8741E+02 EXCESS= .O000E+00 OUTFLOW= ,8745E+02 BASIN STORAGE= .3840E-03 PERCENT ERROR= .0
**x NORMAL END OF HEC-1 **%
2y




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT W7 Tawks  DFA PAGE OF
DETAIL DISCHARGE # COMPUTED DATE
I RUNOFF _ Vorur&s CHECKED BY DATE
TABLE 4
b o e
Tz ARITHMETIC LISSES LOGARITHMIC. LOSSES
I - APEX PEAK @ voLuMe APEX PEAK Q YVoLtuME
Cefx) (ac-£t) ( «fs) (ac-Ft)
I 2 232 59 - 232 59
) 336 83 454 98
l /0 624 124 1082 /685
25 /686 22) 2402 270
I 50 2643 292 3518 34/
l /00 3936 369 #8972 Y76
G =~ H9urR
l 2 266 47 266 v o4
5 363 7 385 | &7
I 10 Y62 83 c69 104
25 12 32 /408 177
l 5 /432 /81 2230 2%
l 100 2293 252 3398 321
I 2. - HOUR
2 305 39 323 43
l s 613 8 7/6 69
10 /298 /09 /783 /38
I 25 26492 /77 3292 206
50 3839 225 4608 255
l 100 5097 27/ 5870 302
i
1
25




WHiTE Tawnxs DFA
GRAPHS OF DISCHARGE vs. FeEQUENCY

KESULTS O0F HMEC-/) NMODELING

24 - Hour DuraTrion
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