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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 the
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 at the
telemetered South Mountain raingauge, which is considered
applicable to the Estrella Mountains. The 24-hour storm
precipitation depths were not aerially reduced, 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 of Americana County,:
Arizona - Central Part. Connected imperviousness (RTIMP) was
estimated as 75% 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 was used for rainfall excess
routing within the subbasins. Times of concentration and
storage coefficients (R) were estimated using the 2/21/91
version of MCUHP1 for the design storms and Appendix E
worksheet in the HDM for the recorded storm. Tc's were
calculated for actual measured (non-adjusted) slopes, and for
slopes adjusted using Figure 5.4 in the HDM.

Muskingum-Cunge routing was used with an approximate 8-point
cross section. Lengths and slopes were estimated from USGS
topographic maps, and "n" values are from Chow. Transmission
losses were estimated at 2 inches per hour. Routing losses;
due to both storage and percolation, were minimal because of
very short travel times through the reach.

Design discharges at the apex ranged from 182 cfs for the
2-hour, 2-year run with adjusted slopes to 3,289 cfs for the
2-hour, 100-year run with actual measured slopes. The recorded
storm (3 hours) produced a discharges of 456 and 573 cfs for
adjusted and actual slopes respectively, which corresponds
approximately to the 5 year runoff return period. From the
plots of the 100-year design discharges shown on Figure 1, one
might conclude that the 2-hour discharge with actual slopes is
a bit high. The other discharges seem to be within reason, and
no conclusions about the applicability of the slope adjustment
can be made, with the possible exception of the 6-hour, actual
slope discharge.
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT __£STREUA AtruviaL Faw PAGE OF
DETAIL _AANFALL COMPUTED DATE
CHECKED BY DATE

DEPTHS

RETURN FERICD

( YEARS) 2Y- Mg Clemour D -Hour
2 , R R .30 .an
L) | 2.4) . 1.83 /.sé
/o 2.90 | 2,23 .83
25 3.59 2,80 2,20
50 A Y05 318 | kz‘c,l,f
100 . 452 3g8 = zas

2- Hour CALcs.

i

Pi =.oll +.942 [(13Y /177] = .910 in

P = 494 + 756 [ (3.58)'/ 453] = 2,630 in
P2

2341 (1.30)+ 459 (Lat)= 104 n

P = .341 (3.58) +.659 (2.63)= 2.95 in

AERIAL REDUCTION £ DISTRIBUTIONS

24- Hour — SCS TYPEIL (Ao REDUCTION)
G~ tHour ~* fco ausen cREEK ( QUEEN CREEK)
2= HOUR ~ FCO LETENTION SToRM (WALNUT GULCH)
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FIGURE23. Point—to—area conversion ratios for 2—hr duration
rainfalls for selected frequencies.

jo-Yr 1 . 958
25-YR 1 .952
50-YR . 949

100-YR ! 940
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT Esrreilh AciuviAl Fan PAGE OF
DETAIL _£0SS ComPUTATIONS _ COMPUTED DATE
CHECKED BY DATE
SoiLs [ Maricora Counry - CENTRAL PART]
RS 5% Kock Qurcrop

20/ CHERIONI VERY GRAVELLY LOAM (SANDY LOAM)
/5% GACHADO VERY GRAVELLY SANDY <LAY LOAM (SANDY CLAY LOAM)

MORMALIZE S0IL PORTION WHEN LTIMP 2 /0%
CHERION! ¢ 20/38 & &7,/ %
QACHABO :  [5/35 =429 %
XKSAT: .87/(.90) + .427 (,0L) = 028 in/hr
PsSrFA = 3.5 ¢n
CDTHETA = 0.35 ¢n (ORY)
RTIMP= 502 ( ASSUME 75% CONNECTED [MPERYIOUSNESS )

73 TORRIFLUVENTS
35- 80% GRAVEL, 4:035455, AND STOVES

ASSUME LOSS CHAR/‘CT’ER’ ISTICS OF SANDY LOAM
XKSAT = O.%0 in/br
PsSiF = Y3in
DTHETA = ©.35 ¢n (08Y)

SusBAsin ParamMeTers

: VEGETATION ADTUSTMENT
SUuBl » K£S= 95 TE= ¥ :

XKSAT= .95 {.25)+ LOW L W)= 26 in/hr

° _ , ASSUME ;
SIF = ,9 (3.5)+ .04 (#3) = 2.53in RS SOILS = MOUNTAIN
OTHETA = . 35 &n TB SOILS - /HILL SLOPES
RTIMP = .96 (80)= 8%
SUBZ~ [PS = 92% TE= 8% Assurte VEG, Lovew !
XKSAT = .92(.26) +.,08(.¥0) = .26 /b MOUNTAIN 2 20% (1.11)
PSIF = .92(3.5)+.08( %32) % 3.856 in AL StopES 30% (1.22)
OTHEZA = .35:in SsSuga
RTIMP=  72(&0)= &% ADT = .96L Lu) + 04 (1.22) = 114
SuBZ— gs = 77% G = 23% XKSAT = .26 (L.1u4) = 290 /b,
sSuB2:
XKSAT = .77(.28) + .23{. 403 = .28 in/hr ADT= . 9z2(tn)+ .08 {122)= /.119
psiF = .77(3.5})+ .23(%3)= 3.68 in XKSAT = .26 (1419} =, 29 1/ hr
DTHETA=® |35 in SuB3:
grimp= .77 (50)= 38.5 % ADT = T (1N)+,23(1.22) 1.135

XKSAT = . 28(1.135) = ., 318 b,




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT _£ES7XELLA ALLUVIAL FAN PAGE OF
DETAIL BASIN CHARACTERISTICS coMPUTED DATE
CHECKED BY DATE
AREAS : /"= 2000, /in* = (2000 £2) = 4,000 000 % = /435 i’

SuBL = 2.573 in* x . 435 "Vint = 0.3¢9 mi? = 23 ac

SUB2 — 2:9335 in* X, /435 7Y it = 0,349 mi? = 223ac

SUB3=— 2,"‘/72 (n® K, 1435 i inE = 0 355 mi? = 227 ac
e - B T rasrr:

L TOoTAL— 7 YE5EE X./9E35 = L OTO mi* , A= 0.3%

SueBAsS/IN LENGTHS : ) |
/ SUBL: 2.9378 én x 20007z 5875 F£ = /113 mi
SUB2: 3.0938 inx 2000 Fin= GI8R Ft = /172 i
Csus3: 3.719 in x 2000 Fin= 7938 ;G_’- = /w09 m;j |

SLOPES ©

SUBL : 3000-/5/5 Y113 mi F 4334 fé  ADT. = 315 FYm
SUBZ 1 3/20-/5/5 )/ /172 mi = 369 FYfmi  ADT = 315 FYmi
SUB3: 3220 - /9%0,/ /¥d9 mi = 263 Y ADT = 315 Fifmi

BASIN ROUGHNESS: ,
ASSUME RS SO/LS = /MounTAIN 3 TE SONS — HHLSLOPES /ALLUVIAL FAN

suBl—> A4z .94 [~03(/eg 235) +,2] +.049 [-025( leg 234) +./5‘]= ./27
SUB2— Ab= .92 [~03(/eg 223)+.2]+ .08[ 025 (loy 222)+./5]% /27
suz3- Kb= 77[~03 (/fog 227)+.2] + ,08[ =025 ( /og 227)+./5]= . /07

INIJTAL ABSTRAL7TION
ASSUME RS S0/LS- /7OUNTAIN , TB S0ILS — MHrLLSLoPES

.?2¢ (\25) +.0% (./5) = 2456 in
.92 (.28)+ .09 .75) = . 242 ¢n

SUBI — TA
SUBE — IA

1noqn

SUB3I ~ TA = _77(.28)+ .23(.7&) =.227 in




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT L£STRELLA ALL«’JV/AL F;%N PAGE OF
DETAL _Z¢ # R COMPUTED DATE
ADTUSTEY StorEs CHECKED BY DATE
7c / R { Hours)
24 ~ MHeug , TR
2 5 /0 25 59 100
SUB | L0677 764 | 783 /.543 | 650/ .441 | .533/.354 | .483/.317 | .450/.293
suB 2 2100/ .851 | @17/ .Gl | . 683/.502 | .561/.401 | 517 /.368 | . 467 /.328
sug 3 1133/ 1009 | .850/.733 | .700/ .59/ | .583/,483 | .817/.«/22 | .4¢7/.377
G = MR 2 | 5 /0 25 Lo 100
U8l 967 /685 | 183/ .6%3 | .e67/ x5y | .533/.354 | Lug3/.377 | 433/ 281
susz | /.000/.765 | .00/ .595 | .é83/.502 | .550/.399 | .500/.355 | .ws0/.31S
SUg3 /,033/.7// L817/.702 | ,700/.59/ | .567/.468 (s00f 07 | HeT /. BT7
2- HouR 2 5 ) 25 S50 180
sus! L117/.804 | 600/ 404 | .500/.330 | .433/,281 | .393/.245| .350/.222
sug2 (133/.880 | .el1/.448 | 517/ .368 | .450/.3\5 | .383/.2¢4 | .367/. 26/
5423 LI67 )/ Lowz | 033/ 529 | 533/ 437 |, 450/ .362 |.yo0/.218 | .367/,2%8




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

EsrrectA Aeeuvial Far

PROJECT PAGE OF
DETAL _ 7= £ K COMPUTED DATE
Won - AoTusren Seores CHECKED BY DATE
7: SR (wours)
7z ,
SUBI | .¢50/.941 | .433/.281 | .383/.245 | ,333/.210 | .37 ], 199 | .300/.187
SUBZ| .6350/.415 | .433/.303 |.383/.264 | ,333/.226 | .31/ 214 | .300/ . 201
suB 3| ,700/.591 | .«67/.377 | .400/.318 |.350/.274 .333/.269 | .37 ). 25 |
G~ Hour 2 5 /0 25 50 100
sugl | .5¢1/.319| .41 /.2¢9 | .350/.222 | 300/.187| 267 /. 164 | .250/. /53"
susz | .s83/.421'| ,433/.303 | .350/.287 | 300/ .z01 | 283/ .78 | . 267 /. 17T
sSuB3 | .¢l7/.514 | .4ys50/.362 | .3%3/.303 |.3171/. 245 | .283/.217 | .2¢7/.203
2 - Hour 2 5 s 25 so 100
susl | .683/. 466 | 300/ .18 | .267/./64 | .217/ .30 | .200/.0119 | ./83 [./08
SUB2 700/ 515 | L 3I7 /.214 L261/.1717 | .233/.152 | 200/ 128 | . I183 /. /6
sugz | .733/.623 |.333/.259 | .283/.217 |.233/,¢78 | .217/.161 | .200/, /47




CALCULATICN OF Tc & R

Calculated by: SDW Date: e/
Checked by: Project:_70-22
Vatershed: SLstrella Swbbasin #/ , Apyusteo Scores

Rainfall Frequency: —— Duration: < - hr.

———

Pattern #:
Recorded Sorm

- yr

Rainfall Loss Method: [X] Green & Ampt Method

[ 1 IL + ULR by soil texture
{ ] IL + ULR by hydrologic soil group

Tabulate Period of Rearrange Incremental Excesses in
Peak Rainfall Excess Order of Decreasing Average Intensity
Clock Time Increm. Accum. Increm. Accum. Avg. Excess
@ end of Excess Time Excess Excess Intensity
Increm. in. hr./min. in. in. in. /hr.
3320 .07 /O .21 .21 /.26
S 330 /2 20 .17 .38 &
0390 12 20 A .80 /. 00
o3 S50 A7 0 .12 L &2 .93
" 0400 21 50 Wiz .72 1754
Q410 i) 60 . 1o . B2 .82
o420 {0
0430 .10
A= .39 sq.mi. A
L=_//l3 mi. v
s =  3/5 ft/mi. e 1,06
r b
Kb = m {log(A * 640)]+ b a N
Kb = ( ) log ( *640) + ( ) |8 <
Kb = ./27 - e
.50 .52 -.31 -.38 \\ -95
Tc = 11.4 L Kb S i E =
-.38 x
Tc = (_.67/ ) i c P
. e
Trial Tc i Calc. Tc s << .70
s
30 /.00 Y5 ™
“0 .73 ¥2. b I
43 .2/ 43.0 n
t .35
e
n
Tc = ,7/7 hr. s
i
t
1.11 -.57 .80 y
R = .37 Tc A L
i
n
R = _¢97 hr. /
h +—
* 30 7 4q
Time (Tc) (hr./min.)



Calculated by:

CALCULATICN OF Tc & R

Date:
Checked by: Project:
watershed: SURB 2. Aa!‘iusf‘é:ﬁ’ Slopes
Rainfall Frequency: - yr Duration: - hr. Pattern #:

Rainfall Loss Method:

[X] Green & Ampt Method
[ ] IL + ULR by soil texture
{ ] IL + ULR by hydrologic soil group

Tabulate Period of Rearrange Incremental Excesses in
Peak Rainfall Excess Order of Decreasing Average Intensity
Clock Time Increm. Accum. Increm. Accum. - Avg. Excess
@ end of Excess Time Excess Excess Intensity
Increm, in. hr./min. in. in. in./br.
10 -2l .21 /.24
20 - 17 .38 &
30 L4 .99 . 98
49 A .6l La91s
50 , 09 J70 . B¢
) . /0 . 8o .30
A= .3499 sq.mi. A .00
L=_/172 mi. v
S = 315 ft/mi. e
r
Kb = m [log(A * 640)]+ b a
Kb = ( ) log (= *640) + ( ) |8 .95
Kb = . 127 - e
.50 .52 -.31 -.38
Tc = 11.4 L Kb S i E J
: N
-.38 X 1T
Tc = (707 )i c .30
e
Trial Tc i Calc. Tc s
s K\
50 L5 440
s . 875 ¥4.8 I .85
n s
t .
e "~
n \”A\\\
Tc = 740 hr. s 280 -
- i
t
1.11 -.57 .80 y
R = .37 Tc A L
i
n
R =, 55 hr. /
h
ol ( 45 50 55
Time (Tc) (hr./min.)




CALCULATICN OF Tc & R

Calculated by: SowW Date:

Checked by: . Project:
Vatershed: £37RELLA SUFZ ADJusTep \§/olpfs
Rainfall Frequency: - yr Duration: - hr. Pattern #:

Rainfall Loss Method: [X] Green & Ampt Method
' .- [ ] IL + ULR by soil texture
[ ] IL + ULR by hydrologic soil group

Tabulate Period of Rearrange Incremental Excesses in
Peak Rainfall Excess Order of Decreasing Average Intensity
Clock Time Increm. Accum. Increm. Accum. Avg. Excess
@ end of Excess Time Excess Excess Intensity
Increm. in. hr./min. in. in. in. /hr.
/o .19 .17 /1Y
20 & .34 /02
30 .09 .43 .86
7d . /0 .52 . 735
50 . O% Gl .732
60 .93 7 .90
70 .09 17 L 667
A=_.355 sq.mi. A
L=_/A¥07 mi. v
S = _ 3/5 _ ft/mi. e
r
Kb = m [log(A * 640)]+ b. a
Kb = ( ) log ( *640) + ( ) |8
Kb = . /97 - e
.50 .52 -.31 -.38 N .30
Tc = 11.4L XKb s i E
’ -.38 b d
Tc = (-7l )i c \\
e \\
Trial Tc i Calc. Tc s BN 75
s
. 795 R/ RA N
77 778 Y77 1 : >t
Yz 7YZ 7.8 n ]
t ,70
e T~
n
Tc = @00 hr. s
i
t
1.11 -.57 .80 y
R = .37 Tc A L
i
n
R = ¢£8¢, hr. /
h
T 4o 45 50 55

Time (Tc) (hr./min.)




1

1

1

1

1

i

1

1

=

1

I

1

1

1

1

1
'l

1

CALCULATION OF Tc & R

Calculated by{

Date:

Checked by:

Project:

Watershed: ELsre&cicpy Susl

Non = AprusTED Seopss

Rainfall Frequency: - yr Duration: Z - hr.  Pattern #:

Rainfall Loss Method:

(16
(] IL
(] 1L

Tabulate Period of
Peak Rainfall Excess
Clock Time Increm.
@ end of Excess
Increm. in.
A=__.369 sq.mi.
L = /.73 mi..
S = /334 ft/mi.

Kb = m [log(A * 640)]+ b
Kb = ( } log (= *640) + (
Kb = .127 .
.50 .52 -.,31 -.38
Tc = 11.4 L Kb S i
-.38
Tc = ( L HH2 ) 1

Trial Tc i Calc. Tc
30 .00 26,5
z2g 1.0G 25.9
26 /097 2.1

Tc = 433 hr.

. 1.11 -.57 .80
R = .37 Tc A L

R = 23} hr.

reen & Ampt Method

+ ULR by soil texture
+ ULR by hydrologic soil group

Rearrange Incremental Excesses in
Order of Decreasing Average Intensity

Accum. Increm. Accum. Avg. Excess
Time Excess Excess Intensity
hr. /min. in. in. in./hr.
70 .21 . 20 .26
20 ki .38 .14
30 .12 =) .00
q0 12 , L2 .93
50 . 10 .72 . 36H
A 116
v .
€ TN
r
a A ,
) g .10
. \
. Y
E N
x N p
c 1.0
e N '
\
o .
5 N
I 1.00
n
N N\
e ™ '
™
n
\\
S ] .‘?5
i ™
t \
y
i .90
n
/
h
L 2 25 39 z5

Time (Tc) . (hr./min.)




CALCULATICN OF Tc & R
I Calculated by: Date:
Checked by: Project: |
l Watershed: SuUuB 2 Noas = ADTUSTED S coOPES ‘
Rainfall Frequency: - yr Duration: - hr. - Pattern #: “
I Rainfall Loss Method: [<] Green & Ampt Method
[ ] IL + ULR by soil texture
{ ] IL + ULR by hydrologic soil group
l Tabulate Period of Rearrange Incremental Excesses in
Peak Rainfall Excess Order of Decreasing Average Intensity
Clock Time Increm. Accum. Increm. Accum. Avg. Excess
I @ end of Excess Time Excess Excess Intensity
Increm. in. hr. /min. in. in. in. /hr.
[O .20 .2l /.26
I 20 A1 , 38 /.14
30 Rl __.49 .78
48 AZ .Gl . 915
I 50 .09 .70 .84
&0 .10 .80 .80
A= _ 349 sq.mi. A 115
L=_/,/l72 mi.. v v
! S = _ /369 _ ft/mi. e T
) r
Kb = m [log(A * 640)]+ b a 9 .
I Kb = ( ) log (  *640) + (. ) |g N .10
Kb = . 127 . e N
.50 .52 -.31 -.38 \\
. Tec = 11.4 L Kb S i E
I -.38 x A
Tc = (_. %50 y i c \\ 1.0S
e .
I Trial Tc i Calc. Tc s \T\
s
30 .78 . 27.2 A 1,00
2E /. 054 26.5 1 1N
I 27 /.07 26.8 n
- ¢ |
e .
. n .95
Tc = _450hr. s \\\
i
l t T
. 1.11 -,.57 .80 y
R = .37 Tc A L /]
i
l n
R =_3/5 hr. /
h
\ I r 20 25 30 35
Time (Tc) (hr./min.)



CALCULATICN OF Tc & R

Calculated by:

Date:

Checked by:

Project:

Watershed: Fs7r@ElLLh

Swa .3

NON - ADTUSTED SLOPES

Rainfall Frequency:_——~ - yr
Rainfall Loss Method:
[]IL
[ ] IL

Tabulate Period of
Peak Rainfall Excess
Clock Time Increm.
€ end of Excess
Increm, in.

A= .35855 |
L=_L%79
s =_ /263

sq.mi.'
mi..
ft/mi.

Kb = m [log(A * 640)]+ b
Kb = ( )y log (
Kb = /07
.50 .52 -.31 -.38
Tc = 11.4 L Kb S i
-.38
Tc = (.63 ) 1

*640) + (

Trial Tc i

30 .86
29 .87/

Calc. Tc

- 29.49
29.3

Te = 482 hr.

1.11 -.57 .80

R=.37Tc A L

R = 392 hr.

Duration: =3

- hr.  Pattern #: —

{x] Green & Ampt Method

+ ULR by soil texture
+ ULR by hydrologic soil group

Rearrange Incremental Excesses in
Order of Decreasing Average Intensity

Accum. Increm. Accum. Avg. Excess
Time Excess Excess Intensity
hr./min. in, in. in. /hr.
/0 .17 17 L0
20 15 .34 /.02
30 LO7 .43 .86
4o 4e) .53 .795
50 .08 ol . 732
42 ,08_ .67 . (70
A
v .
e A |,00 -
r
s 1
) |8 N
e
.95
B A
E <
o4 \\
e .
\ .
.90
s N\
§ 3
I N
n
t .85
e AN -
a N
N
3 ~J
i
t ~,50
*
y
i
n
/
h
r 20 25 30 a5
Time (Tc) (hr./min.)



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT ESTRELLA ALLUV!A!— ~an PAGE OF
DETAIL COMPUTED DATE
CHECKED BY DATE

SECT/oN F 1

. 040 1 . 060

SECT/oN FZ.

fe. 050 e . 025 o OO
10 i
o

S [}

1o : Ces

COMPOSITE SECTION

1S
05— ,032
o i

Lo

REACH LENETH @ /394 n x 2000° = 2670 F¢

SLoPE L /515 = /90 J2690 FE = L0277 Pt
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Fork R KR Ak kR TR RN TR KR KRRk Rk KRk Rk kkeddkohkd
% ¥ Kededededede Rk d ke hdehd ek bk ke ek ke
FLOOD HYDROGRAPH PACKAGE (HEC-1) * *  U.S. ARMY CORPS OF ENGINEERS
SEPTEMBER 1990 * *  HYDROLOGIC ENGINEERING CENTER *
VERSTON 4.0 * * 609 SECOND STREET *
* * DAVIS, CALIPORNIA 95616 *
* *® *
* *

(916) 756-1104
Sk de sk ek s e e e s de e de ek e ek e ok

% % X % X %

RUN DATE 04/18/1991 TIME 11:25:22

TRk KRR FRTR TR R INRS KR KRk hiedekseveh ik dkdiowid

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANCED 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 IDeessveslensseesZovasace3denaencebosceescTecencocbonceneeonnceeeBaresaaadenesaall

1 ib ALLUVIAL FAN DATA COLLECTION AND MONITORING PROJECT
2 ID ESTRELLA FAN HYDROLOGY
3 pi)] AUGUST 15, 1991 g
4 ip SOUTH MOUNTAIN STORM OF AUGUST 15, 1990, 3-HOUR DURATION, 2.05 INCHES
5 D SLOPES ADJUSTED USING THE MARICOPA COUNTY METHOD
* Fedekddcdkhikiokiokkikidoikdoidddkiok ik
6 1T 5 15AUG90 0300 150
7 I0 5
d kekkdeodkikkdodddeiokiokiokdokkedokdododededokkodok ok
8 KK SUB1
9 KM  RUNOFF FROM SUBBASIN 1
10 BA .369 :
11 IN 15 15AUG90 0300
12 P .04 +39 «35 .43 24 «24 .16 .04 .04 .04
13 PL 04 <04
14 LG <246 .350 3.530 .290 48.000
15 uc <433 .281
16 UA 0 3 5 8 12 20 43 75 90 96
17 UA 100
* dekekdedkdokkkdokdokdoekdokdokdkdokdodok ki doickodedookk
18 KK SUB2
19 M RUNOFF FROM SUBBASIN 2
20 BA .349
21 LG 242 .350 3.560 .291 46.000
22 uc 450 315
23 UA 0 3 5 8 12 20 43 75 90 96
24 vA 100




* kkkkkkhkkkkhkkikkhikkkkkikhhkhdhkhkikdhi

25 KK CP1
26 KM COMBINE SUB1 AND SUB2 AT CP1l
27 HC 2

% dededededekdededeciedhde ket kiedededededododede e dede dekedefek
28 RK Ccp2
29 KM ROUTE (SUB1 & SUBZ) FROM CP1 TO CP2 WITH TRANSMISSION LOSSES
30 RD
31 RC .055 2032 .055 2690  .0279 i5.
32 RX 0 7.5 15 35 45 65 82.5 100
33 RY 15 7.5 0 0 0 0 9 18
34 RL 2.

% deekdefokkiokiokkdoiok ikl icokkkdok ook dokokdok
35 KK SuB3
36 KM RUNOFF FROM SUBBASIN 3
37 BA <335
38 LG .227 .350 3.680 .318 38.500
39 uc 483 .392 i
40 vA 0 3 5 8 12 20 43 75
41 UA 100

T T )

HEC-1 INPUT
LINE B T . P R P T T ATTRRRRYL: AR RRS PRPPRRS 1

42 KK APEX
43 KM COMBINE (SUB1 & SUB2) + SUB3 AT THE APEX
44 "HC 2

% dedkdedkdchdeideikdickiodokdokdodedodededekdekdodekodedededek
45 ZZ

*********************************************************i;********************************************************************** S

ALLUVIAL FAN DATA COLLECTION AND MONITORING PROJECT
ESTRELLA FAN HYDROLOGY
AUGUST 15, 1991

SOUTH MOUNTAIN STORM OF AUGUST 15, 1990, 3-HOUR DURATION, 2.05 INCHES

SLOPES ADJUSTED USING THE MARICOPA COUNTY METHOD

7 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 15AUG90 STARTING DATE
ITIME 0300 STARTING TIME
NQ 150 ' NUMBER OF HYDROGRAPH ORDINATES

NDDATE 15AUG90 ENDING DATE

NDTIME 1525 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE  12.42 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
1
RUNOFF SUMMARY
PLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAR  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
+ 6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
+ SUB1 221. 1.25 47. 23. 23. .37
HYDROGRAPH AT - .
+ SUB2 195. 1.25 43, 21. 21, .35~
2 COMBINED AT
+ cP1 416. 1.25 90. 43, 43. .72
ROUTED TO
+ cP2 410. 1.42 90. 43, 43. .72
HYDROGRAPH AT
+ SUB3 163. 1.33 37. 18. 18. .35
2 COMBINED AT
+ APEX 573. 1.33 127. 62. 62. 1.07
1 .
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 PEAR  TIME TO VOLUME
PEAK PEAK
(MIN) (CES) - (MIN) (IN) (MIN) (CFS) (MIN) (IN)
CP2 MANE 3.75  417.06 82.50 1.16 5.00  410.17 85.00 1.16

CONTINUITY SUWARY (AC-FT) - INFLOW= .4456E+02 EXCESS= .0000E+00 OUTFLOW= .4456E+02 BASIN STORAGE= -1280E-03 PERCENT ERROR= .0

%*%% NORMAL END OF HEC-1 %#%



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

rwcg;s::lnci;no PROJECT ESTRELLA /44‘4 AL r’::;'/v’ PAGE OF

o e
m DETAIL : COMPUTED DATE
CHECKED BY DATE

29 = Hour L/ISCHARGES (eps)

ADIUSTED _ SLoPES NON = ADTUSTED SLoFPES
TR SUBI SuUBZ SUBZ _ApFX SuBl  _SUB2 SUB3 _AFEX
2 88 76 <o ]22 /24 0 g5 317
5 o 180 /57 /32 467 25y 23| 198 &7 . -
/0 262 230 zof 472 348 318 28/ 7%
1 25 385 34 305 /o8 vez 945 409 1321
5‘0 o 974 ‘//2 ; "38! /2“ Se0 s19 487 /540:
»(2)0 | &58 503 : {/68 | :/%/7"44 ' 653 02 566 /819

_( - #/0UR_DISCHARGES (cf)

ADJUSTED SLOPES _ WoN- ADTUSTED SLOPES
2 | 09 75 j273,; 159 sv0 112 -?58:
s 207 182 : 4/57 5y 317 278 290 825
- 10 307 271 . 2385 .30‘7 458 Y1 356 /222: ,
25 478 Y28 317 1279 648 594 £37 1779
50 574 £28 85 /607 799 7/2 670 2/4¢
100 72¢ 6%  SBe /953 720 834 774 2536
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1
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1




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT ESTRELLA AlLcuviat. FanN PAGE OF
DETAIL COMPUTED DATE
CHECKED BY DATE

L four  L/ScHaRGES

| ADTUSTED SLoFES NON - ADTUSTED SLopPES

§ 7' SuBl _susz SUB3 APEX Sugl sugz SUf3 APEX

3 2 73 &2 ¥7 /82 /07 23 70 268

5 26/ 229 194 &8t yo7 357 308 /069
| . .

10 387 339 294 Jo/8 Sy 572 Yy7 /1§25

28 536 973 25 1927 791 693 @39 2117

50 708 43 72 192/ /002 /5 818 2743

w00 | 85T 759 V04 2311 17 /098 B8 3289

_RECORDED S7oRM DiscHARGES

‘ SOYUTH TTOUNTAIN ST0RM OF AUS. /S /990 3~ Hours
' : : 2.08 INCHES

'AD:ru STEDP SLOPES :

‘ 7z (4r) Q) (cfs)
susl 3 77 177
sugz . 750 /5%
sSug3 . 800 o129
APEX - ¥56
NOAN -~ ADTUSTED SLOPES: 75(4!‘) Q {cfS)
susl .433 22l
suge2 . 450 195
suB?3 . 483 163
APEX : 573




e ESTRELLA ALLUV/IAL  FAN

12-18S5

GRAFH OF D/ISCHARGE vs FrREQUENCY
RESULTS OF KMEC-| MODFLING
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