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FLOOD CONTROL DISTRICT
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DRAINAGE DESIGN MANUAL
DOCUMENTATION NOTEBOOK

The purpose of this document is to provide a general tracking and background of the

changes to the 1995 edition of the Drainage Design Manual for Maricopa County; This

document is organized into two volumes. Volume I contains correspondence and is the

key for understanding the changes to the manuals. The Correspondence Volume

includes meeting minutes, memorandums and letters documenting discussions and

decisions made regarding new methodologies, procedures and techniques for both the

Hydrology and HydraUlics Manuals as well as data tables, figures and examples.

Initially, a manual was to be prepared for the City of Phoenix only. Hydrologic and to a

certain extent hydraulic methodologies and procedures for this new manual would have

deviated somewhat significantly from the methodologies and procedures for the Flood

Control District ofMaricopa County. Much of the correspondence prior to 1998 dealing

primarily with hydrologic issues was specific to new methodologies and procedures

proposed for the City of Phoenix. After preparation of the manual began, the City of

Phoenix and the Flood Control District of Maricopa County entered into an agreement

that resulted in the City of Phoenix adopting the current Flood Control District of

Maricopa County manuals with agreed upon revisions. This intergovernmental

agreement primarily impacted the Hydrology Manual. The City of Phoenix agreed to

adopt the current Flood Control. District of Maricopa County hydrologic methodologies

with improved/simplified procedures with additional focus on methodologies for the

development of design discharges for more frequent flooding events. Correspondence

prior to this agreement is provided primarily for an overall perspective on the project.

The second section of Volume I is the documentation for the Hydraulics Manual.

Documentation for the Hydraulics Manual consists of copies of references used in the

development of new methodologies, procedures, techniques and data. Only references

considered not commonly available are provided in this volume.
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Volume II is the documentation for the Hydrology Manual. Documentation of the

Hydrology Manual is organized into two sections; technical analyses and testingl

verification. The technical analyses section includes source data and analyses used in

the development of the methodologies, procedures and techniques presented in the new

chapters. The testing and verification section is further divided into two subsections.

The first subsection documents analyses conducted of current City of Phoenix

hydrologic procedures in comparison to the current FCDMC hydrologic procedures. The

second subsection presents the data and results for the testing of the multiple frequency

modeling procedures.

Documentation Notebook Introduction 27Sept02.doc 2
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MEMORANDUM• DATE: APRIL 2, 1996

TO: TED LEHMAN~'" /
AMIR MOTAl\J.l£,ftL ;/

P05t-i~ Fax Note 7671 O&le 71 lD Ita~~B ~.:Jr)

To (y\\ \.Il. r~..'\o.. ,..\.. From A.N\'I( \Y\.

CoJDept S t.?: ,:.J-e.~ CO, PCDt--\c:.
Phone# 6ol_~3~_1.2.~t>Phone It 600) ~Sc b- t.t'8l1
FalC' 6Cl~ ~L\ 3. \ _~5~ Fad 602 -Sob-- 4€.'"

•

•

FROM: RUSS CRUFF, PE

SUBJECT: FLOOD FREQUENCY ANALYSIS OF STREAM
FLOW STATIONS

I AM ENCLOSING A PACKAGE OF FLOOD FREQUENCY MATERIAL THAT I
HAVE PUT TOGETHER. THE PACKAGE INCLUDES THE FOLLOWING:

1. A COpy OF THE LOG PEARSON ITI ANALYSIS THROUGH 19907 WIDeR I
PUT TOGETHER A NUMBER OF YEARS AGO AS A PART OF THE PACKAGE
THAT WE USED IN REBUTTAL OF THE FLOW MAGNITUDES FOR THE
SCOTSDALE ALLUVIAL FAN AREA.

2. AN UPDATE OF THE LOG PEARSON ill ANALYSIS THROUGH THE 1995
WATER XEAB. TillS INCLUDES A GRAPH SHOWING MAXiMuM AND AVERAGE
VALUES FOR THE DATA. THIS IS SIMILIAR TO THE ONE PREPARED FOR THE
ANALYSIS T~OUGH 1990. IN FACT, THE AVERAGE AND MAXIMUM LINES
TIJRN OUT TO BE THE SAME AS FOR THE PRE'V10US ANALYSIS.

f

3. I TOOK THE LOG PEARSON m ANALYSIS FOR EACH SITE AND
COMPUTED THE GUMBEL PLOITING POSITIONS FOR THE DATA. (THIS
INFORMATION IS IN A SEPARATE FOLDER AND GIVEN TO TED LEHMAN FOR
FILING.) I THEN PLOITED THE DATA IN RED ON GUM:BEL PLOTTING PAPER

. FOR EACH SITE AND DREW AN AVERAGE FLOOD FREQUENCY CURVE IN RED.
NEXT I PLOTTED THE LOG PEARSON III COMPUTED VALUES IN A BLACK "X'7
ON THE PLOT. THE PLOTS WERE THEN REVIEWED AND A NEW CURVE
DRAWN FOR SOME SITES IN PENCfiJ.

, THE VALUES FOR THE 2·, S·, 10·, is-~ 50-, AND loo·YEAR FREQUENCIES
WERE THEN DETERMINED AND LISTED ON A TABLE. THE PENCIL LINE WAS
USED WHERE IT WAS DEVELOPED OTHERWISE THE RED LINE WAS USED.
THE TABLE WHICH IS INCLUDED7 ALSO, HAS THE CFS A.l'iD CFS PER SQUARE
-.MILE VALVES FOR EACH OF THE FREQUENCY LEVELS.

THE CFS PER. SQUARE MILE VALUES WERE THEN PLOTTED VERSUS
DRAINAGE AREA FOR EACH SITE. CURVES REPRESENTING MAXIM:UM AND
AVERAGE VALUE FOR THE OATA WERE DRAWN. A PLOT OF TIDS TYPE WAS
PREPARED FOR EACH OF THE FREQUENCY LEVELS. THE MAXIMUM AND
AVERAGE CURVES WERE THEN TRANSFERRED TO A SEPARATE PLOT SO
THAT A COMPARISON COULD BE MADE BETWEEN FREQUENCY LEVELS.
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• Ta.ble 1- SUIIllllary of Log Pearson III Analysis fo~ Haricopa County.

ID STA.TION D.A. RECOIU) laO-TEAR DISCaARGE
NO. NO. lUXE K:tZ PERIon crSIMI2 Cis

1 510070 'i FK SYCAMORE OR N BUNFL 4.58 66-74
83··86 91'7 4.200

2- 510080 II FY sYCAMORE CR. N SUNFL 9.6 61-79 1,000 9,800·
~ 510100 E FK SYCAMORE CIt N SUNFL 4.49 61-86 957 4,300
4 510150 SYCAMORE CR N SUNFLOWER 53.4 62.-76 SZ4 44.000
5 5101~O CAMP CR NR SUNFLOV£'R 2.6 63-79 346- 900

'::'
6 510180 ROel( CR N'R. SUNFLOWER 15 63-72 :in 5,000
7 51.0200 S'lCi\HOl\E ca. NR. FT MCDOiELL 1155 60-89 312. 51,400
8 512100 INDIAN BEND WASH NR SCOTTS 142 61-84 2.93 41,600- 9 512200 SALT K TRIB IN S MTN PK 1. 75 61-8; 1,714 3,000

'" 10 512.300 CAVE CR NR CAVE CREEK 121 56-69 155 2.0,000

-11 513780 NE~ R NR ROCK SPRINGS 67.3 62-89 602 40,500
12 513800 NEll It AT NEil InVER 85.7 61-82 Sal 42,900
13 513820 DEADMAN VAsa NR. REV RIVER. 11.1 60 ... 79 504 5.600

-14 513860 SKUNK CR Na PHOENIX 64.6 60-89 467 30.. zoo

~.
15 514200 WATERMAN VASH NR BUCKEYE '403 64-90 21 8,600

16 515500 HASSAYAMPA R @B D N WICK 41.7 46-83 120 50,300
17 515800 HAR7MAN VAsa NR WICKEN!URG 5.57 64-79 1,400 7.600

-18 516500 HASSAYAMPA R ~a MORRlsrOVN 774 39-42
64-89 B5 65,700

19 516600 OX VAsa NX HORRISTOWN 7.44 63-79 616 1+,600
20 516800 JACKRABS!T VASH NR TONOPAH 137 64-79 237 32,500

21 517.2.00 CENTENNIAL V TRIB NR VENDEN 2.79 63-79 394 1,100
22 517280 TIGER VAsa NR AGUILA 85.2 63 .. 79 121 10.300
23 517400 VINTERs VASH NR TONOPAH 47.8 62-79 92 4,400
2.4 519600 1L~!NBOV VAsa TR!B N BUCKEYE 3.45 63-19 609 2,100
25 519750 BENDER WASH NR GIL~ BEND 58.8 61~79 190 l::',lOO

26 519760 SAUCEDA WASH NR GILA· BEND 126 63-79 90 11,300
27 520100 MILITARY VAsa NR SENrlNEL 8.70 63-79 551 4, SOO
28 S20:2.00 BLACK GAP VASH NR AJO 12 .1 63-79 116 1,400,
29 5202.30 CRATER ]jU~GE VAsa NR AJO 1.49 53-79 1,275 1,900
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•
SUMMARY OF LOG PEARSONill ANALYSIS THROUG6'ATER YEAR

ID STATION DA RECORD lQQ..YEAR.DISCH

NO. NO. NAME Ml2 PERIOD CFSlMI2 CFS

1 501300 TORTILLA CR @ TOR FL 24.3 66-83,91-95 774 18,800 ,
2 510070 W FK SYCAMORE CR N SUN 4.58 66-74,83-86 917 4,20«
3 510080 W FK SYCAMORE CR N SUN 9.8 61-79 1,000 9,800
4 510100 E FK SYCAMORE CR N SUN 4.49 61-86 957 4,300
5 510150 SYCAMORE CR N SUNF 52.3 62-76 841 44,000

6 510170 CAMP CR NR SUNFLOWER 2.6 63-79,91-95 300 780
7 510180 ROCK CR NR SUNFLOWER 15 63-72,91-95 325 4,880
8 510200 SYCAMORE CR NR FT MCD 165 60-95 287 47,300
9 512090 INDIAN B W @ SHEA ~LV'D 41.2 84-95 173 7,110

10 512100 INDIAN B W NR SCOTTSD 142 61·84 293 41,600

11 512200 SALT R TRlB IN S MTN PK 1.75 61-95 1,726 3,020
12 512280 CAVE CR BEL COT CR 82.7 81-95 195 15,800
13 512300 CAVECRN CAVECR 121 58·81,83.89 183 22,200
14 512700 AGUA FRIA R TRIB #2 1.07 63-80,91-95 1,514 1,620
15 513780 NEW RIVER NR ROCK SPR 67.3 62-95 636 ' 42,800

• 16 513800 NEW RIVER @ NEW RIVER 83.3 61-82 501 42,900
17 513820 DEADMAN WASH NR NEW R 11.1 60-79,91-95 432 4,800
18 513860 SKUNK CR NR PHOE1\IiX 64.6 60-95 472 30,500
19 514200 WATERMAN W NR BUCK 420 64-95 22 9,280
20 515500 HASSAYAMPA R @ B D N W 417 46-83 120 50,300

21 515800 HARTMAN W NR WICKEN 5,S7 64-79,83, 1,831 10,200
91-95

22 516500 HASSAYAMPARNRMQRRIS 774 39-47,54, 81 62,500
56,64·95

23 516600 OX WASH NR MORRISTOWN 7.44 63-79,91-95 633 4,710
24 516800 JACKRABBIT W N TQNAPAH 137 64-79,83, 254 34,800

91-95
2S 517200 CENTENIAL W TRIB N WEND 2.79 63-79,83, 462 1,290

91-95

•
L.p.m
P.I OF 2



m STATION DA RECORD JOO.YEAR DISCH

• NO. NO. NAME MI2 PERIOD CES!MI2 as
26 517280 TIGER WASHNRAGUILA 85.2 63·79,83, 137 11,700

91-95
27 517400 WINTERS WASH N TONAPAH 47.8 62-79 92 4,400
28 519600 RAINBOW TRIBNBUCK 3.45 63·79,83, 1,003 3.460

91·95
29 519750 BENDER WASH N GILA BEND 68.8 63-79,83, 225 15,500

91-95
30 519760 SAUCEDA WASHN GILA B 126 63·79,90-95 89 11,200

31 520100 MILITARY W NR SENTINEL 8.70 63·79,83, 540 4,700
91-95

3:2 520200 BLACK GAP WASH N AJO 12.1 63-79 116 1,400
33 520230 CRATER RANGE W N AJO 1.49 63-79,83, 1,430 2,130

91·95

•
R. W. CRUFF, PE
MARCH 28, 1996

•
L. P. III
P. 2 OF 2
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•
SUMMARY OF FLOOD FREQUENCY ANALYSIS THROUGH 1995 WATER YEAR

2:YB ~ lQ:YR 2S-YR 50·YR too-YR
ID SIA CFSI CFS CFSI CFS CFSI CFS CFS! CFS CFSI CFS CFSf CFS
NO. NO. M]2 MI2 MI2 MI2 Ml2 MIl

,-,; 1{~1 501300 103 2,500 173 4,200 288 7,000 412 10,000 535 13,000 700 17,000 D. \ 't1
IJtf (P I 2 510070 9 40 114 S20 186 8S0 306 1,400 459 2,100 655~ o. 0 I :>
~ (l ~loll 3 510080 11 110 63 620 90 880 148 1,450 214 2,100 306~ 0, 0 31
. A~ I 4 510100 9 40 56 250 91 410 156 700 245 1,100 356 1,600 0, DlS
t Ii L 5 510150 21 1,100 107 5,600 164 8,600 287 15,000 402 21,000 57430,000 .tL_O 31

\pf!" ~..t . -2 :::-"J

-() ~O 6 510170 42 110 107 300 158 410 192 SOO 246 640 308 800 0. l~'~-

tJV'1 I~t 7 510180 63 950 107 1,600 140 2,100 207 3,100 267 4,000 347 5,200 0.103
(0"" 8 510200 15 2,400 58 9,600 8514,000 133 22,000 182 30,000 25442,000 0,057

1? U 9 5120QO 24 1,000 48 2,000 75 3,100 126 5200 194 8,000 29112 000 D, D~3
LJ 10 512100 3 420 11 1,500 8512,000 148 21,000 239 34,000 366 2,00 tJ .008

fAir,!

•
539 3,900 790 4,4001,185 6,600 0,033
45 35,000 70 54,000 103 80,000 0·0?ll

403 3,000 685 5,100 1,183 8,800 O· o~5
102 14,000 161 22,000 255 35,000 () ,oZIP
251 700 340 7S0 466 1,300 o. 100

408 34,000
225 2,500
279 18,000

24 10,000
120 50,000

25,000
2,000

13,000
6,600

34,000

1,000 1,029 1,800 1,771 3,100 0 . D13
8,200 145 12,000 195 15,800 O. Diu 3

12,000 132 16,000 183 22,200 0,056
1,2001,355 1,4501,589 1,700 o· 'into

17,000 257 22,000 327 28,000 D. Q_~
0",4 't~.

540 45,000 O· olft
279 3,100 O. i I'
387 25,000 o. 040
38 16,000 d. 0(,1

177 74,000 J)~04,~_
o.~;;~~

323 1,800
2620,000

202 1,500
51 7,000

161 450

180 15,000 300
135 1,500 180
155 8,000 201

9 3,700 16
4820,000 82

274 480 571
60 5,000 99
63 7,600 99

878 940 1,121
14012,000 198

197 1,100
1410,500

105 780
34 4,700

115 320

103 8,600
104 1,150
101 6,500

6 2,400
2912,000

120 210
36 3,000
41 5,000

654 700
110 9,500

39 220
4 3,100

34 250
6 900

47 130

32 2,700
33 370
15 1,000
3 1,100
8 3;400

23 40
12 1,000
11 1,300

327 350
28 2,400

11 512200
12 512280
13 512300
14 512700
15 513780

16 513800
17 513820
18 513860
19 514200

.. 20 515500

Ij '( 21 515800
22 516500
23 516600
24 516800
25 517200

•
FLFREQ
P.I OF 2
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, 2:l:B S:.I:B 10-VB 2S.YR SO·VB lOO-YR I-YR-

• In SIA CFSI CFS CFSI CFS CFSI CFS CFSI CFS CFS/ CFS CFSI CFS RATIO
~ NO.. MI2 MI2 Ml2 MI2 MI2 MI2

26 517280 12 1,000 29 2,500 42 3,600 63 5,400 82 7,000 108 9,200 D· IOq
27 517400 18 880 32 1,550 46 2,200 71 3,400 98 4,700 138 6,600 (). 1?3
28 519600 87 300 220 760 319 1,100 522 1,800 725 2,500 1,003 3.460 0, 081
29 519750 9 640 23 1,650 33 2,300 52 3,600 71 4,900 96 6,600 0.D"11
30 519760 4 500 14 1,800 21 2,600 32 4,000 46 5,800 6S 8,200 (). Df, I

31 520100 18 160 80 700 138 1,200 230 2,000 333 2,900 460 4,000 ().ot o
32 520200 32 390 60 720 71 860 84 1,020 99 1,200 116 1,400 o. ~14
33 520230 54 80 208 310 282 420 416 620 544 810 738 1,100 o.Ol?1

A\lCi ~, o.orlB

•
"R. W. CRUFF, PE

APRIL 2, 1996

FLFREQ
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IN SUMMARY, I BELIEVE THAT THESE CURVES FROM THE ADJUSTED
GUMBEL PLOTS GIVE A MUCH BETTER EVALUATION OF THE DATA TIJ1?i DO
THE LOG PEARSON m ANALYSIS. THIS BEING PRIMARILY DO THE
SHORTNESS OF THE RECORDS FOR MANY OF THE SITES.

THE RATIO BETWEEN FREQUENCY LEVELS IS SOldEWHAT DEPENDANT ON
BASIN SIZE. USING THE A\'ERAGE CURVES THE FOLLO\VING INFORMATION
WAS EXTRACTED.

FREQ BASIN SIZE
100- SQ MI 10- SQMI 1- SQMI

QI00 1,lOO,CFS SOO CFS 230 CFS
Q50 680 300 140
Q25 560 235 100
QIO 420 160 60
QS 300 lOS ·37
Q2 110 37 13

RATIO BASIN SIZE
100- SQ MI 10- SQMI 1- SQMI

QI00/QSO 1.6 1.6 1.6
QI00/Q25 2.3 2.1 2.0
QIOO/QI0 3.8 3.1 2__6

• QI00/Q5 6,2 4.8 3.'
QI00 I Q2 17.3 13.5 lQ.O

Q50/ Q25 1.2 1.3 1.6
QSO/QI0 1.6 1.9 2.3
QSO/ QS 2.3 2.9 3.8
QSO/Q2 6.2 8.1 10.8

Q251 QI0 1.3 1.5 1.7
Q2S/QS 1.9 2.2 2.7
Q25/ Q2 5.1 6.4 7.7

QI01 Q5 1.4 1.5 ' 1.6
QI0 I Q2 3.8 4.3 4.6

.-
Q5/Q2 2.7 2.8 2.8

THE RESULTS OF TIllS STUDY SHOULD AID IN DEVELOPING
VERIFICAnON VALVES FOR HYDROLOGY MODELING RESULTS.

•
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GILA RIVn, BASIN
NEW RIVER

AND PHOENIX CITY STREAMS
ARIZONA

OESIGN MEMORANDUM NO. 2

HYDROLOGY

Pa.rt 2

•

lJ. S. Arm.y Engineer Dhtric:t, Los Angeles
Corpe of Engineers

1982



8.1\alysis were (1) to detera1.ne l()O-yem: flood peak di.schargeo for the design
of ACDe and the del.1neat.ion (If the floodweys below t.he authorized d~. and
~) to review previous reMults for the .!.gus. Fr1a River. Design discbargeJi for

•

IK). urbanized watereheds below the autbori%ed dAUIW were detemned ix-Oftl tbe
discharge frequency relationships derived in the Part 1 hydrology report.
which are 91,ft!1Ul'1zed bP.J.ow. Revteed discharge freqUf!nc::y val...es fOJ: the Agu8
Fria at.ver downstre.aa fr.o. Waddell Dam are based on the procedures diAC1UHU~d

in. thir; sec.tion.

6.02 Discharge P'requeney Analysis for Urhanilled Ba.dns. Discharge frequency
1t'f!'l,atioD.shipo for u:rbao:1zed areas.: were derived in the Part 1 hydrology repOrt
froll!. the discharge frequ.ene.y e.w:ves for two wU:re_ gages located PU e.ate.mento
¥1.t;b sig:a.i.fic.BD.t percentages of 1JIlpervlou8 cover: Agua his. Tributa-ry at
Youngtown (USGS No. 9-51~17) and Tucson Arroyo at Vine Avenue (USGS No. 9
4830). ~preRent1.n.g iJllpervio'¥' cover of 40 ~rC:f;mf: 8I\lli 60 percent.
~t'!Rpect1ve.ly, the ratios of n-year flood peak discharge to SP}' peak discharge
fot' the Youngtown aqe fre.quency curve and £01' t~ Tuc.l9on gage frequency cm:ve
were averaged to derl~e tbe following adopted relationsb:ip8 for u.rbao.i:ted
basins in the Pboenix region. '

", I,

n-Yea.r Flood

SP'F
100
50
2.5
10
5
2

Perc.ent of Spy
for an urbanized watershed

100
45
32
21
12
7
3

• 6.03 l>i.(lc.harg~ hequenc.y AnalYIJ!./:? for Agv.a Fr1a IU:Yer~ The discharge
frequency analyais for the Agua FrLa River was c.'agplicated ~y the e~t8tence of
Waddell Du aDd t:he lack of long""tePll 8tt'emdlow ~ecOrdB be1o~ t.he dam. The
ava.:1.lable stremll gage -records lue given in tB.~les 7 through 11. The records
at Avondale and lU Mi~age are not oDly sbort but., except for 1978-l980,
oc.curred during a relativ~.1.y dry period. Moreover. the accuracy of t.he large
recorded flows at Avondale J!I.!lI1 be questionable. Therefore. discharge
frequency vaJ.ues ol,lt points of interest were detetl'dn~ by J:outing n-year
"balanc.ed hydrogTapbs," deVeloped fr~ Waddell Dim. val~ !n£1ow frequency
relaUQD.sbips. through the dam and downstream. adding local £lo~ as
appropr!ate.

a. Waddell Da. Inflow .Frequency Analysis. waddell.Dam inflow fJ:equency
rel..lltianobips 1o(!;!re developed, where suffic.ient data were avaUable,frotll a
statistic.al analysI8 of tb!;! rec.ord given in tabl!;! 7. An attempt to fl11 gaps
in the recorded flows at Waddell Dam by con-elation with the fairly long-term
Kayer stre8tll gage record failed to yield usable results. SeveJ:al JX',ak.
discharge. eat:iJllates made by the CoJ:ps of KngiQeerR aDd others have been
publisbed (ref. 8, 9, and 10). rhese estiaates were evaluated and couRidered
reasonable. ba.9ed on ra1.n gage records and flo~ records frOlll other stream
gages in t.be region. Mdi.tional eEltaatea were lR.ade for this study by

•
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PEAK DISCHARGE RELATIONS AND ENVELOPE CURVES

I>RI~LIMINARY

Literature Search For Review Only
Various envelope curves and peak discharge relations have been

I dent I tied and these are br I ef Iy discussed in chrono Iog Ica 1 order

of their development. The curves have been plotted for
comparison purposes and these are shown in Figure 1.

Myers

The My e r 5 e qua t r 0 n( Iaterag rap h i c a I relation) I 5 bel I eve d to be

the first attempt In the United States to provide such a guide

for the determination of waterway area and was originally

intended for use In railroad desIgn. The equation was proposed

by Major E.T.C. Myers , Chief Engineer of the Rlchmond ,

Frederlcksburg , and Potomac Rai lway shortly after the Clvi I War.

His equation was first presented by Cleemann (1879) in a paper

before the Engineers' Club of Philadelphia and was published In

the Club's Proceedings.

The equation met with I imlted acceptance and some open comment

opposing the use of such "rules" for general design purposes.

However , this equation did stimulate the development of other

equations , and the use of graphical means to estimate peak

discharges. Jarvis (1926a and 1926b) modified the Myers equation

in connection with the study of floods by the U.S. Bureau of

Public Roads and the U.S. Geological Survey (USGS). The modified

Myers equation by Jarvis Is shown in Figure 1 , and the equation

I s

q =10 , 000 A-0.5 ( 1 )

•
where q is peak discharge per unit drainage area In cfs/square

mile, and A Is drainage area, In square miles.



•
Creager (~QV~ A

Jarvis and Creager compiled a list of unusual flood discharges in

the United states and abroad in 1941 and an equation was fit that

enveloped the data

CA
(0.894A-0.048)_1

q = 46 ( 2 )

where C Is a coefficient, and q and A are as previously defined.

With C=100 the e~uatlon enveloped al I of the data except the data

for three storms that occurred In Texas, North Carol ina, and the

Philippines. A graph of the equation with C=100 is shown in
Figure 1.

Mattha i - cevf'Ve.., ~

This envelope curve was first publ lshed by Matthal (1969) as the

result of USGS studies of the extreme flood of June 1965 in

Colorado. This curve was updated by Matthal In 1977 and

pub I Ish e d by Roe s ke (1 978) ina stu dy 0 f met hod s f or est i mat I ng,
the magnitude and frequency of floods in Ariiona. This study by

.•• Roeske was performed by the Arizona District of the USGS In

cooperation with ADOT. The 1977 curve is shown in Figure 1.

Malvlck

Malvlck (1980) compl led peak streamflow data for 143 streamgaglng

stations In Arizona that were operated by the USGS. The length

of record for each gage varied from 6 to 69 years, and

represented the period 1911 to 1975. The three Colorado River

malnstem gaging stations were not included in the data base.

Also, 38 isolated historic peaks were deleted from the data base

"to avoid biasing the rare events." Eleven gaging stations from

the Walnut Gulch Experimental Watershed near Tombstone, Arizona
were Included.

An upper envelope curve was fit to contain al I the data, and this

curve represents the maximum expected floods for Arizona. The

equation for this envelope curve is••
2



where 0max is in cfs, and A is area, in square miles. Log Is to

base 10. A frequency analysis of the data was performed and

based on the results of that analysis coefficients for Equation 3

were determined to estimate peak discharge relations for various

tlood return periods. For a return period of 100 years the

coefficient is 0.413 and Equation 3 becomes

•
LUJVJ<U U

°
- 2000 A (0.789-0.067 log A)

max -

CU-.J0,/Q..., G
0100 = 826 A(0.789-0.067 log A)

where 0100 is the estimated 100-year peak discharge.

( 3 )

( 4 )

Both Equations 3 and 4 have been plotted as discharge per unit

area In Figure 1. The maximum recorded discharge per unit area

(qm) and the estimated 100-year peak discharge (ql00) are shown.

Crippen

Crippen (1982)

• regions I n the

the torm

developed maximum recorded envelope curves for 17

conterminous United States. The equations are ot

( 5 )

•

where the var I ab Ies K1 , K2 , and K3 were computed by a tr i a I-and

-error procedure from postulated envelope curves, and

Z = AO. 5 + 5. Arizona is contained In two regions; Region 14 Is

generally the Little Colorado River basin in Northern Arizona,

and Region 16 contains tentral and Southern Arizona.

The equation for Region 14 is

0= 10,000 AO• 710 z-O.844 cusve---f.

3



and for Region 16 is

Cl.A.J('ve. r=-
/"

• Q = 98,900 A1.029 Z -1.341 , for A?:. 0.05 square mi les (7)

and Q = 9,878 A, for A -< 0.05 square miles, (8)

where Q is peak discharge, in cfs.

The curves of these equations expressed as discharge per unit

area are shown In Figure 1 and Region 16 (Central and Southern

Arizona) is shown to have a significantly higher flood peak

potential than Region 14 (Northern Arizona).

•

As noted by Cr I ppen, these general I zed equations may be useful as

a rule-ot-thumb estimate of potential flood risk, and they cannot

be associated with any flood return period. However, these

curves are representative of events that have occurred In the

regions and will be equalled or exceeded at some future time.

Eychaner

Records of flood peaks through water year 1981 at 101 gaging

stations were used In this study (Eychaner, 1984) and Included 55

In Pima County and 46 in adjacent counties. Equations for

estimating the flood discharge for ungaged rural watersheds at

ret urn per I 0 ds 0 f 2, 5, 10, 15, 50, 100', and 500 yea r s we r e

developed from regression analysis of this data. One set of

primary estimating equations were developed with drainage area,

channel slope, and basin shape factor as the Independent

variables. An alternate set of equations were developed with

drainage area being the sole independent variable. A 100-year

peak discharge relation for ungaged rural watersheds Is shown In

Figure 1. This line Is from the alterna~e set of equations that

are a function of drainage area. Separate equations were

presented for use with urbanized watersheds and these urban

equations were derived by Sauer and others (1983) from a

nationwide sample of 199 urban basins with drainage areas between
0.2 and 100 square miles.

4
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Boughton, Renard, and Stone

Discharge records for 18 streamgaglng stations in southeastern

Arizona were analyzed and a peak discharge relation for 0100 was

developed (Boughton and others, 1987). The data base includes

records of the extreme floods of 1983. The resulting 100-year

flood frequency envelope curve for ungaged basins whose drainage

ar,eas are between 0.004 square mi les (2.5 acres) and 3,860 square

miles (0.01 to 10,000 square kilometers) Is

CUv/1Y0- H
0

100
= 31.6 A(0.77 - 0.0664 log A)

( 9 )

•

•

where 0 Is in cubic meters per second, and A Is drainage area, in

square kilometers. The line for this equation expressed as

discharge per unit area is shown in Figure 1.

Co s t a Cl-VLAJe.-,..L

Maximum ralntall induced floods that were measured,by Indirect

methods In small basins between 0.15 square mile and 143 square

mIles (0.39 to 370 square kilometers) in the United States were

examined. This analysis Identified 12 floods that were the

largest ever measured. These floods all occurred In semi-arid

areas. These 12 floods defined an envelope curve as shown in

Figure 1. No return period Is associated with this envelope
curve.

U. S. Army Corps at Eng I neer 5 C-USve..:)

The Corps of Engineers often Includes a plate In Its hydrology

reports that compares recorded peak discharges for regional

floods to the Creager envelope curve, and an envelope curve for

the regional peak discharge data Is shown that generally lies

somewhat below the Creager curve. Such an envelope curve for

peak discharges and recorded peak discharges In the Phoenix area

Is shown in Plate 62 of the Corps hydrology report for the

Phoenix area (U.S. Army Corps of Engineers, 1974). More

recently, the Corps of Engineers completed a hydrology study for

5
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- the Clark County, Nevada area (U.S. Army Corps of Engineers,

1988). In this most recent study, the Corps has included an

envelope curve of peak discharges and reglanal recorded peak

discharge data for Arizona, Nevada, and New Mexico. The Corps

1988 enve lope 'curve I s shown In Figure 1.

Discussion of Peak Discharge Relations and Envelope Curves

The peak discharge relations and envelope curves shown In Figure

1 are somewhat consistent In that they are all generally

par a I I e I; howev e r the y v ar y 0 v e r m0 ret han a f u I I log c Yc Ie. For

example, at 1 square ml Ie the range of peak discharges ranges

from about 800 cfs per square mile to about 10,000 cfs per square

ml Ie. It must be noted that not all these rei ations and envelope

curves are strictly applicable to Arizona. Some of these are for

peak discharge In the United states and some are based on world-

wide' data. Also, all but three of the I ines are for historic

peak discharges while the Malvlck (1980)'180 ' the

Eychaner (1984), and the Boughton and others (1987) are for the

100-year peak discharges.

The Crippen (1982), Zone 16, line represents the upper envelope

for dra I nage areas I ar ger than 1 square mI Ie. Zone 16 inc I udes

Central and Southern Arizona, the Rio Grande basin of New Mexico,

most of Nevada, and much of Ca II for n i a. Th I s zone does not seem

to be hydrologically or meteorologically homogeneous since the

.tlood producing storms for this zone can come from ·the Gulf of

Mexico, the Gulf of California, or the Pacific Ocean.

The line for Eychaner (1984) Is only for rural watersheds and the

data base does not Include the extreme floods In Southeastern

Arizona of 1983. Notice that the Eychaner line Is significantly

below the line by Boughton and others (1987) which represents a

smaller data base but also Includes the 1983 floods •

It is concluded ,that all envelope I ines above the Corps of

6
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•

Engineers (1988) are not representative of conditions in Arizona.

The data base for the Corps of Engineers (1988) I ine is recorded

data In Arizona, Nevada, and New Mexico and this data Is for a

time period of generally less than lOa-years.

The Malvlck (1980), Ql00' line Is based on data for Arizona only

but thIs lIne does not Include the data for the extreme floods In

Southeastern Arizona that occurred In 1983, and 38 historic peak

dIscharges were deleted from the data base by Malvick.

The 11 ne by Boughton and others (1987) Is based on data for

Southeastern Arizona only. However, It Is of high quality

analysis and would represent a state-of-the-art frequency

analysis of data for part of Arizona. This peak discharge

·relatlon has been selected as a "benchmark" for use in comparing

the results of drainage studies In Arizona. At this time, no

inferrence Is to be made that this relation Is representative of

peak discharges for all watersheds in Arizona •
•

The relation by Boughton and others (1987) Is shown in Figure 2.

The line has been truncated at 100 square miles and the line has

been extended to 0.01 square mIles. Unit discharges greater than

the val ue s shown are po s sib Ie, e s pe c I a I IY for h Igh I Y urban Ized

watersheds and watersheds with steep slopes. Unit discharges

less than the values shown are likely for watersheds that would

have unusually high raInfall loss rates or would be very flat,
such as irrIgated agricultural land.

7
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Peak Discharge Relations and
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• FLOOD FREQUENCY' ESTIMATES IN SOUTHEASTE4
ARIZONA

By Walter C. Boughton,l M. ASCE, Kenneth G. Renard,: F. ASCE,
and Jeffry J. Stone3

ABSTRACT: The effect of the October 1983 floods in southeastern Ari
zona, on a previously established generalized envelope for floods
expected once in 100 years (Q)(lO) , is studied. The design envelope is
found to produce more conservative estimates of QIOO than individual
data sets find. The design envelope for QIOO is revised to correct for
some longer periods of record now available, and to be consistent with
floods on a wider range of drainage area than previously considered.
Additional design envelopes for floods expected once in 2 years (Qz) and
once in 10 years (QIO) are prepared, and the three envelopes are used to
provide conservative estimates of flood frequencies on ungaged water
sheds in southeastern Arizona with drainage areas between 0.01 km2and
10,000 km2. A procedure is presented for developing regional flood
frequency estimates that could be used in geographically and climati
cally homogeneous areas.

468

INTRODUCTION

In the period from September 29 t6 October 2, 1983, Tropical Storm
Octave, off the west coast of Baja, California, produced widespread rain in
southern Arizona. In Tucson, 3.58 in. (91 cm) of rain fell in 29 hours; this
storm produced about a 25-year return-period rainfall. Severe flooding
occurred in many watersheds in southern Arizona, but the most damage
was caused by bank erosion. The magnitude of the damage has been
documented by the Pima County Department of Transportation and Flood
Control District (no date).

The Santa Cruz River, at Congress Street, in Tucson, peaked at 1,490
m3/s (52,700 cfs). This flood flow exceeds, by more than a factor of two,
any other flood recorded at that station. It exceeds, by a factor of 1.75, the
magnitude of the I-in-IOO-year flood as established by the Federal Emer
gency Management Agency Flood Insurance Study (Federal Emergency
Management Agency 1982; Saarinen, et aI., 1984).

In a study prior to the 1983 event, Boughton and Renard (1984) analyzed
the flood frequency characteristics of 18 watersheds in southeastern
Arizona, and produced a design envelope for QIOO for watersheds between
0.02 and 10,000 km2

• The 1984 study considered the results of several
earlier studies, but was undertaken before the 1983 floods. In the 1983

IAssoc. Prof., School of Australian Envir. Studies, Griffith Univ., Nathan,
Queensland 4111, Australia.

2Res. Hydr. Engr., U.S. Dept. of Agr., Agric. Res. Service, Aridland Watershed
Mgmt. Res. Unit, 2000 E. Allen Rd., Tucson, AZ 85719.

3Res. Asst., U.S. Dept. of Agr:, Agric. Res. Service, Aridland Watershed Mgmt.
Res. Unit, 2000 E. Allen Rd., Tucson, AZ 85719.

Note. Discussion open until April 1, 1988. To extend the closing date one month,
a written request must be filed with the ASeE Manager ofJournals. The manuscript
for this paper was submitted for review and possible publication on October 1, 1986.
This paper is part of the Journal of Irrigation and Drainage Engineering, Vol. 113,
No.4, November, 1987. ©ASCE, ISSN 0733-9437/87/0004-0469/$01.00. Paper No.
21932.
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TABLE' .IS of Watersheds Used to Establish Design Envelope (QlOoENV) in

1984 Stuh~ • ~~-~~ •
DI .10 '" 10 100 I~ ~ooI Iii iii i

1.,
i

FIG; 1. Regional Flood Frequency Relationships for Peak Flow Estimation in
Southeastern Arizona [Modified after Boughton and Renard (1984)]

1980), Boughton and Renard (1984) produced the following equation to
define the envelope shown in Fig. 1:

QI00ENY = 2,200 D(O.736-0.08210g~ (la)

where Q100ENV = envelope 'value, in cfs; and D = drainage area in sq.
miles. Eq. Ib shows the same equation converted to m3/s and km2 units:

QI00ENY = 29.9 D(O.803-0.082 log D) , •••••••••••••••••••• (lb)

where QIOOENV = envelope value, in m3/s; and D = drainage area in km2 •

EFFECTS OF 1983 FLOODS ON ENVELOPE

The data used in the 1984 study did not cover the same period of record
on all watersheds. Some of the stream-gaging stations had ceased to
operate in 1967 and 1968, but the flood data were used in the study because
the watersheds provided information for particular sizes of drainage area
for which other data could not be obtained. Six of the original eighteen
stations were not in operation during the 1983 flood event, and could not be
updated for the current study.

Data from the 12 stations that were in operation during the 1983 event
were brought up to date to include the 1983 flood, and new estimates of
QIOO were obtained by fitting the log-Boughton distribution to the annual
maxima flood series in the same way as in the earlier study.

The new estimates of QIOO , obtained after including the additional flood
data (up to, and including, the 1983 flood), were not all greater than the
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Estimated Envelope

Watershed Area Period of QIOO (QIOOENV) QlOo

Watershed identification (km2) record (m"/s) Ratio envelope

(1) (2) (3) (4) (5) (6) (7)

Walnut Gulch' 63.112 0.0186 1962-79 0.68 0.71 0.96

Walnut Gulch' 63.104 0.0453 1963-79 1.59 1.78 0.89

Safford WSI 2.10 1939-U8 16.8 53.2 0.32

Salford WS5 2.93 1939-67 24.8 68.0 0.36

Cemetery Wash' Tucson 3.37 1966-78 22.7 75.3 0.30

Walnut Gulch' 63.011 8.24 1963-80 110 139 0.79

Walnut Gulch' 63.003 8.99 1958-80 59.5 147 0.40

Rodeo Wash Tucson 15.3 1970--79 33.1 206 0.16

Walnut Gulch' 63.008 15.5 1963-80 111 207 0.54

Sabino Creek' Tucson 91.9 1933-79 317 546 0.58

Tanque Verde Creek' Tucson 111 1960--79 198 600 0.33

Willow Creek Point of pines 264 1945-67 124 875 0.14

Eagle Creek Double circle above 976 1944-67 544 1,400 0.39

pumping plant

Eagle Creeka 1,588 1944-75 1,130 1,620 0.70

San Carlos R.' Peridot 2,660 1930--75 1,650 1,850 0.89

Santa Cruz R. Tucson 5,750 1915-79 572 2,180 0.26

GilaR.' Virden 8,296 1927-75 832 2,330 0.36

GilaR.a Clifton 10,390 1911-17 748 2,420 0.31

and
1928-75

'These stations were operational in 1985, and were used to update the earlier study.

event, 3 of the 18 watersheds used in the study recorded the largest floods
in the period of record. Floods in the Santa Cruz River, at Tucson, and in
Tanque Verde Creek, were more than double the previously recorded
highest flood. .

This paper reviews the effects of the 1983 floods on the results of the
earlier study (referred to hereafter as the 1984 study), and demonstrates
the stability of the design envelope approach. The design envelope method
is modified to obtain conservative estimates of flood frequency character
istics for ungaged watersheds whose drainage areas are between 0.01 and
,10,000 krn2 in southeastern Arizona.

DESIGN ENVELOPE FOR QIOO IN 1984 STUDY

Table 1 lists the 18 watersheds used in the 1984 study to develop an
envelope of QIOO for ungaged watersheds. Details of the watersheds are
contained in Boughton and Renard (1984).

Estimates of Q100 were obtained by fitting the log-Boughton distribution
(Boughton 1980; Boughton and Shirley 1983) to each data set. These
estimates were used with the results of earlier studies (Osborn and Laursen
1973; Roeske 1978; Reich, et al. 1979; Malvick 1980) to produce the design
envelope for QlOo, shown in Fig. 1. Using the same form of equation that
had been used in two of the earlier studies (Reich, et al. 1979; Malvick
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EQUATION Ib

•e",lier ",••s. Seven nf the new estimates of Q,oo we(e greater than the
old estimates, while five were smaller. Only one of the new estimates of
QIOO (from the smallest of the 18 watersheds, the 1.86-ha Walnut Gulch
watershed number 63.112) exceeded the old envelope value of QIOOENV •

Only 18 years of data were available for the original study, and the
additional 5 years of data increased the estimate of QlOo from 0.68 m3/s to
0.92 m3/s. It should be noted that the 1983 flood on this watershed was only
the 13th highest ranking flood with an estimated return period of 1.85
years. It was the additional accumulation of record, not the 1983 event,
that caused the new estimate of QlOo to exceed the envelope value on this
watershed.

The main effect of the 1983 flood event was to increase the estimates of
QIOO on some watersheds whose earlier estimates were significantly low in
relation to the design envelope. In general, the envelope proved to be
much more stable than the estimates of QIOO based on individual data sets,
even on watersheds with long periods of record, such as the Santa Cruz
River at Tucson.
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REVISION OF ENVELOPE

The stability of the envelope, outlined in the preceding section,
prompted further work that goes beyond the 1984 study, and extends the
envelope approach into a complete method for obtaining a conservative
estimate of flood frequency characteristics on ungaged watersheds in
southeastern Arizona. In the course of this additional work, a study was
m;:tde of the equation that is used to define the design envelope.

Eq. Ib has a maximum value of QIOOENV at a particular value of drainage
area. The value of QIOOENV then decreases as drainage area increases
beyond that particular value (see Fig. 2). The size of drainage area at which
the maximum QIOOENV value occurs is found by converting Eq. 1b into Eq.
2, differentiating, and then setting the differential to zero:

log QI00ENV = log 29.9 + 0.803 log D - 0.082 log2 D (2)

d(log QI00ENV)--:--=-::==:...:... = 0.803 - 0.164 log D = 0 (3)
d(log D)

Thus, the maximum QIOOENV = 2,764 m3/s (97,600 cfs) occurs atD = 78,800
km2 (30,412 sq. mi).

The rational method for flood flows from small watersheds assumes
them to vary in direct proportion to drainage area size. It is also generally
accepted that flood flows from medium to large watersheds vary in
proportion to Dn where the exponent n is less than 1.0. There would be
li~tle justification for any relationship in which flood flows increased at a
faster rate than drainage area, i.e., n > 1.0.

Fig. 2 shows a straight line with QIOOENV proportional to D1.0 fitted to
become tangential to the envelope curve at the point where

d(log QI00ENV)
--:--=-::==-'-'- = 1.0 (4a)

d(log D)

Solving D = 0.063 km2 and QI00ENV = 2.47 m3/s (4bj
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FIG. 2. Procedure Used to Obtain Design Envelope and Define Its Valid Range

At this point QI00ENV = 39.3 D (5)

which is the equation of the tangential straight line in Fig. 2.
Therefore, the equation used to define the envelope will have an upper

limit of applicability given by the point' where QIOOENV is a maximum (Eq.
3), and'a lower limit of applicability given by the point where Eq. 4 holds.

The upper limit of 2,764 m3/s for a drainage area of 78,800 km2 is
somewhat low. The Gila River, below Gillespie Dam, with a drainage area
of 128,600 km2 (49,650 sq. mi), has recorded a flood flow of 5,040 m3/s
(178,000 cfs), and the Gila River, at Kelvin, with a drainage area of 46,650
km2 (18,010 sq. mi), has recorded a flood flow of 3,740 m3/s (132,000 cfs).

Although the design envelope is not intended for use on watersheds as
large as these, it is more satisfactory when the envelope is consistent with
flood information from the whole range of watershed sizes. A second
reason for revision of the envelope is to incorporate the recent estimate of
QIOO found on watershed 63.112, as described earlier. For these reasons,
the design envelope for Ql00 was revised. The three pairs of data in Table
2 were used to parameterize the equation of the envelope. Using these
values, the constants were evaluated to give the following relationship:

QI00ENV = 31.6 D(O.77-0.066410gD) (6)

A comparison between the 1984 envelope (Eq. 1b) and the new envelope
(Eq. 6) is given in Table 3. It can be seen from Table 3 that the two
envelopes are about the same for drainage areas in the range from 1 to 100
km2 , while the new envelope is about 40% higher at the upper end of the
range of drainage area.

The maximum value of Ql00ENV in Eq. 6 is 5,395 m3/s, and this occurs at
a drainage area of 628,337 km2 • For design purposes, however, an
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e
..LE 2. Data Used to parameterize Equation of Envelope

e TABLE 4. Data for Six Stations not Included in 1984 Stud}e

.~

TABLE 3. Comparison of Old and New Envelopes (QUIOENV)

Drainage area (km2
)

(1 )

0.02
10.0

120,000

QJ(IOENV (m3/s)
(2)

1.00
160

5,000

New Station
(1 )

Rincon Creek
Santa Cruz River at Lochiel
~anta Cruz River at Nogales
San Pedro River at Charleston
San Pedro River at Reddington
Santa Cruz River at (:ortaro

Drainage area (km2
)

(2)

116
213

1,380
3,157
7,610
9,070
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appropriate upper limit of applicability of Eq. 6 would be 10,000 km2
, since

most of the data were from watersheds smaller than this. The lower limit
of applicability occurs at D = 0.0185 km2

, Le., 1.85 ha, when QIOOENV =
0.927 m3/s.

ESTIMATING FLOODS ON UNGAGED WATERSHEDS

The new envelope (Eq. 6) provides a conservative estimate of only one
return-period flood. In practice, it is more useful if one could estimate the
distribution of flood magnitudes for return periods in the range of 2 to 200
years. The design envelope approach has been extended to provide the
additional information.

Annual maxima flood data were obtained from six additional stream
gaging stations not used in the original study. The new stations and their
drainage areas are listed in Table 4.

Estimates of QIOO were made for each station in. the same manner as
before, and these estimates were checked against the new design envelope
(Eq. 6). All of the estimates were found to be less than the envelope,
ranging from 0.32 to 0.84 of the envelope value. Estimates of Q2 and QIO

were made for each of the 18 stream-gaging stations used in the 1984 study,
and for the six additional stations. Two additional design envelopes were
then derived to encompass the Q2 and QIO values from the 24 stations using
the same form of equation as before. Eqs. 7 and 8 are the equations for
Q2ENV and QIOENV, respectively:

Q2ENV = 5.44 D(O.703-0.0658 log D) (7)

QI0ENV = 15.8 D(O.703-0.0662 log D) (8)

Drainage area
(km2

)

(1 )

0.01
0.1
1

10
100

1,000
10,000

Old QIOOENV

Eq. 1b (m3/s)
(2)

0.348
3.90

29.9
157
567

1,400
2,380

New QIOOENV

Eq. 6 (m3/s)
(3)

0.495
4.61

31.6
160
595

1,630
3,290

where Q1.ENV = envelope value for two-year return period in m3/s; and
QIOENV = envelope value for lO-year return period in m3/s.

Table 5 contains the estimates of Q2, QIO, and QlOo , together with the
envelope values Q2ENV, QIOENV, and QIOOENV for each of the 24 stream
gaging stations.

Eqs. 6-8 can be used to obtain estimates of Q2ENV, QIOENV, and QIOOENV

for any given size of drainage area within the range of applicability. These
three envelope values can be used to interpolate and extrapolate to other
return periods using the average shape of flood frequency distribution for
watersheds in southeastern Arizona found in the 1984 study. Boughton and
Renard (1984) normalized the logarithms ·of annual maxima floods in the
original 18 data sets by subtracting the mean and dividing by the standard
deviation. This gave a set of frequency factors that were related to return
period by the following equation:

19.8K = 4.3 + (9)

Inln[~J-4.3T-l

where K = frequency factor corresponding to a return period of T years ..
Eq. 9 was used to construct the probability paper shown in Fig. 3. The

probability paper is used to estimate flood frequencies on ungaged water
sheds as follows:

1. Using the size of drainage area of the ungaged watershed, estimate
Q2ENV, QIOENV, and QIOOENV from Eqs. 6-8.

2. Plot these three values on the probability paper shown in Fig. 3.
3. By eye, draw a straight line of best fit through the three points.
4. The fitted line gives a conservative (i.e., envelope) estimate of the

flood frequency characteristics for the given size of watershed in south
eastern Arizona.

An alternative to this procedure is shown in Fig. 4, where values have
been calculated and plotted for a wide range of watershed sizes. The
envelope flood frequency for any given size of drainage area can be read
directly from Fig. 4.

Regardless of whether values are calculated from Eqs. 6-8 and interpo
lated with Fig. 3 or read directly from Fig. 4, it must be remembered that
the flood frequency curve is a design envelope encompassing the data from
the 24 watersheds used in the derivation. Consequently, the estimated

475



CONCLUSION

The information of flood frequencies, which is summarized in Eqs. 6-8
and in Figs. 3 and 4 provides a simple means of obtaining a conservative
estimate of the distribution of flood frequencies on ungaged watersheds
with drainage areas ranging from. 0.01 to 10,000 km2 in southeastern
Arizona. The procedure outlined in this paper also provides design
envelope values against which flood frequencies derived from streamflow
data can be compared to identify when estimates are significantly higher or
lower than the generalized values from other watersheds in the region. The
procedure has potential for use as a regional flood frequency technique in
other areas.

flood frequency distribution is conservative. It seems to the writers that it
is desirable to be conservative when floods are estimated on ungaged
watersheds.

Eqs. 6-8 and Figs. 3 and 4 are also useful with gaged watersheds. When
flood frequency estimates from streamflow records are very low in relation
to the envelope values, there is reason for caution in using the streamflow
data alone. The' Santa Cruz River, at Tucson, is one example of where a
long record of streamflow was unreliable for estimating the flood potential
of the watershed. Similarly, when estimates of floods made from a
streamflow record are significantly higher than the envelope values, some
additional investigation would be warranted.
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Note: Multiply m3/s by 35.31 to obtain cfs. Multiply km2 by 0.3861 to obtain sq mi.

•TABLE ..d Estimates from Streamflow Records Compared with Envelope
Values

Estimates from Envelope

Drainage
Data (m3/s) Values (m3/s)

Watershed area (km2) Q2 QIO Q)()Q Q2ENV QIOENV QIOQENV

(1 ) (2) (3) (4) (5) (6) (7) (8)

Walnut Gulch 0.0186 0.195 0.555 0.923 0.210 0.608 0.930
63.112

Walnut Gulch 0.0453 0.462 0.926 1.31 0.470 1.36 2.21
63.104

Safford WS 1 2.10 2.80 8.75 16.8 9.02 26.2 55.1
Safford WS 5 2.93 3.37 11.9 24.8 11.2 32.5 69.9
Cemetery Wash, 3.37 8.92 15.2 20.8 12.3 35.6 77.2

Tucson
Walnut Gulch 8.24 21.1 64.1 125 21.1 61.2 141

63.011
Walnut Gulch 8.99 5.92 22.5 50.2 22.2 64.4 149

63.003
Rodeo Wash, Tucson 15.3 6.60 19.0 33.1 29.9 86.8 208
Walnut Gulch 15.5 22.5 64.5 123 30.1 87.4 210

63.008
.Sabino Creek, Tucson 91.9 37.0 125 276 72.8 711 570
Tanque Verde Creek, 111 48.9 130 245 79.~ 729 626

Tucson
Rincon Creek 116 35.6 185 539 80.6 733 640
Santa Cruz, Lochiel 213 46.8 137 278 104 300 856
Willow Creek, 264 23.3 63.4 124 113 326 944

Point of Pines
Eagle Creek, 976 80.0 248 544 177 511 1,610

Double Circle
Santa Cruz River, 1,380 132 321 599 197 567 1,830

Nogales
Eagle Creek, 1,588 82.8 409 1,260 205 590 1,920

above pumping
plant

San Carlos River, 2,660 ~23 698 1,580 235 676 2,280
Peridot

San Pedro River, 3,157 205 485 899 245 705 2,400
Charleston

Santa Cruz River, 5,750 151 389 800 281 805 2,860
Tucson

San Pedro River, 7,610 205 604 1,330 297 851 3,080
Reddington

Gila River, Virden 8,296 143 434 914 302 865 3,140
Santa Cruz River, 9,070 260 616 1,160 307 879 3,210

Cortaro
Gila River, Clifton 10,390 177 ~33 842 315 900 3,320

*"
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• CLASSIFICATION OF IRRIGATION WATER CONVEY•

SYSTEM COMPONENTS

By David H. ManzI

ABSTRACT: Classification systems for irrigation water conveyance facil
ity components which directly affect the operation of open channel and
pipeline systems are presented. Components are initially classified into
four groups depending on the water management function they are
intended to satisfy: diversion; depth-control, transfer; and storage.
These groups, as presented in various tables, are further classified into
thirty-two types of diversion structures, thirty-two types of depth
control structures, four types of transfer structures, and three types of
storage facilities. General equations describing the hydraulics and
operation of diversion, depth-control, and water transfer structures are
also provided. Multiple outlet and compound and multifunction struc
tures are also addressed.

INTRODUCTION

The proposed systems for classifying irrigation water conveyance facil
ity components are intended to provide a method to identify, describe, and
compare each of the numerous and diverse structural components found
within open channel and pipeline irrigation conveyance systems. The
proposed classification systems consider both the hydraulic and the
operational characteristics of the components. The role of each compo
nent, in the management and/or control of water flows into, within, or out
of the conveyance system, is emphasized.

The classification system presented identifies most of the common types
of conveyance system components that different water management
schemes may employ or require to satisfy the various types of irrigation
water demand. This is achieved without presenting details of the physical
configuration and operational characteristics of structural variations,
which may existfor only one type of component. Use of the classification
method to represent individual conveyance system components greatly
facilitiates the analysis of relationships between water demand, opera
tional procedures, and system physical characteristics (Manz 1985).

The primary level of classification considered is water management
function. Four water management functions are identified: diversion;
depth-control; head-control; and transfer and storage. Subsequent levels
of classification are based on component hydraulic and operational char
acteristics and are specific to each of the four water management func
tions.

Diversion and depth-control structures are classified according to the
type of hydraulic control governing flow through the structure,. method of
operation, type of operation control, and the degree with which the

lAsst. Prof., Dept. ofCiv. Engrg., Univ. of Calgary, Calgary, Alberta T2N IN4.
Note. Discussion open until April 1, 1988. To extend the closing date one month,

a written request must be filed with the ASCE Manager ofJournals. The manuscript
for this paper was submitted for review and possible publication on February 6,
1987. This paper is part of the Journal ofIrrigation and Drainage Engineering, Vol.
113, No.4, November, 1987. ©ASCE, ISSN 0733-9437/87/0004-0479/$01.00. Paper
No. 21933.
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• Method 1 • Data

Peak Discharge
Drainage Area Curve A Curve C Curve D Curve E Curve F Curve H

sq. miles sq. km cfs cfs/sm cfs/sm cfs/sm cfs/sm
0.1 0 1,151 2,786 4,760 9,844 3,739
0.2 1 1,076 2,605 3,814 9,721 3,319
0.3 1 1,021 2,472 3,339 9,598 3,056
0.4 1 978 2,368 3,033 9,484 2,865
0.5 1 943 2,283 2,811 9,378 2,717
0.6 2 913 2,211 2,640 9,280 2,596
0.7 2 887 2,148 2,502 9,189 2,494
0.8 2 865 2,093 2,387 9,104 2,406
0.9 2 844 2,044 2,289 9,023 2,329
1.0 3 4,600 826 2,000 2,204 8,947 2,261
1.1 3 4,552 809 1,960 2,129 8,875 2,200
1.2 3 4,506 794 1,923 2,063 8,806 2,145
1.3 3 4,461 780 1,889 2,003 8,741 2,094
1.4 4 4,417 767 1,857 1,949 8,678 2,048
1.5 4 4,376 755 1,827 1,900 8,618 2,005
1.6 4 4,336 743 1,800 1,854 8,560 1,965
1.7 4 4,297 732 1,774 1,813 8,504 1,928
1.8 5 4,259 722 1,749 1,774 8,450 1,894
1.9 5 4,223 713 1,726 1,738 8,398 1,861
2.0 5 4,188 704 1,704 1,704 8,347 1,831
2.1 5 4,155 695 1,683 1,672 8,298 1,802
2.2 6 4,122 687 1,663 1,643 8,251 1,774
2.3 6 4,090 679 1,644 1,615 8,205 1,748
2.4 6 4,059 672 1,626 1,588 8,160 1,724
2.5 6 4,030 664 1,609 1,563 8,117 1,700
2.6 7 4,001 657 1,592 1,539 8,075 1,678

• 2.7 7 3,973 651 1,576 1,516 8,033 1,656
2.8 7 3,945 645 1,561 1,495 7,993 1,636
2.9 8 3,919 638 1,546 1,474 7,954 1,616
3.0 8 3,893 632 1,531 1,454 7,916 1,597
3.1 8 3,868 627 1,518 1,435 7,878 1,579
3.2 8 3,843 621 1,504 1,417 7,842 1,561
3.3 9 3,819 616 1,491 1,400 7,806 1,545
3.4 9 3,796 611 1,479 1,383 7,771 1,528
3.5 9 3,773 606 1,467 1,367 7,737 1,513
3.6 9 3,751 601 1,455 1,352 7,703 1,497
3.7 10 3,729 596 1,444 1,337 7,670 1,483
3.8 10 3,708 592 1,433 1,322 7,638 1,468
3.9 10 3,687 587 1,422 1,308 7,606 1,455
4.0 10 3,667 583 1,412 1,295 7,575 1,441
4.1 11 3,647 579 1,401 1,282 7,544 1,428
4.2 11 3,627 575 1,392 1,269 7,514 1,416
4.3 11 3,608 571 1,382 1,257 7,485 1,404
4.4 11 3,590 567 1,373 1,245 7,456 1,392
4.5 12 3,571 563 1,363 1,233 7,428 1,380
4.6 12 3,553 559 1,354 1,222 7,400 1,369
4.7 12 3,536 556 1,346 1,211 7,372 1,358
4.8 12 3,519 552 1,337 1,200 7,345 1,347
4.9 13 3,502 549 1,329 1,190 7,319 1,337
5.0 13 3,485 545 1,321 1,180 7,292 1,327
5.1 13 3,469 542 1,313 1,170 7,267 1,317
5.2 13 3,453 539 1,305 1,161 7,241 1,307
5.3 14 3,437 536 1,297 1,151 7,216 1,298
5.4 14 3,421 533 1,290 1,142 7,192 1,289
5.5 14 3,406 530 1,283 1,133 7,167 1,280
5.6 14 3,391 527 1,275 1,125 7,143 1,271
5.7 15 3,377 524 1,268 1,116 7,120 1,262

• 5.8 15 3,362 521 1,262 1,108 7,096 1,254
5.9 15 3,348 518 1,255 1,100 7,073 1,245



• Method 1 - Data

Peak Discharge
Drainage Area Curve A Curve C Curve D Curve E Curve F Curve H

sq. miles sq. km cfs cfs/sm cfs/sm cfs/sm cfs/sm

6.0 16 3,334 515 1,248 1,092 7,051 1,237

6.1 16 3,320 513 1,242 1,084 7,028 1,229

6.2 16 3,306 510 1,235 1,077 7,006 1,222

6.3 16 3,293 508 1,229 1,069 6,985 1,214

6.4 17 3,280 505 1,223 1,062 6,963 1,207
6.5 17 3,267 503 1,217 1,055 6,942 1,199
6.6 17 3,254 500 1,211 1,048 6,921 1,192
6.7 17 3,242 498 1,205 1,041 6,900 1,185
6.8 18 3,229 495 1,199 1,035 6,880 1,178
6.9 18 3,217 493 1,194 1,028 6,860 1,171
7.0 18 3,205 491 1,188 1,022 6,840 1,165
7.1 18 3,193 488 1,183 1,015 6,820 1,158
7.2 19 3,181 486 1,177 1,009 6,800 1,152
7.3 19 3,170 484 1,172 1,003 6,781 1,145
7.4 19 3,158 482 1,167 997 6,762 1,139
7.5 19 3,147 480 1,162 991 6,743 1,133
7.6 20 3,136 478 1,157 986 6,725 1,127
7.7 20 3,125 476 1,152 980 6,706 1,121
7.8 20 3,114 474 1,147 974 6,688 1,115
7.9 20 3,103 472 1,142 969 6,670 1,110
8.0 21 3,093 470 1,137 963 6,652 1,104
8.1 21 3,082 468 1,133 958 6,635 1,098
8.2 21 3,072 466 1,128 953 6,617 1,093
8.3 21 3,062 464 1,123 948 6,600 1,088
8.4 22 3,052 462 1,119 943 6,583 1,082
8.5 22 3,042 460 1,114 938 6,566 1,077

• 8.6 22 3,032 458 1,110 933 6,549 1,072
8.7 23 3,022 457 1,106 928 6,533 1,067
8.8 23 3,013 455 1,101 923 6,516 1,062
8.9 23 3,003 453 1,097 919 6,500 1,057
9.0 23 2,994 451 1,093 914 6,484 1,052
9.1 24 2,984 450 1,089 910 6,468 1,047
9.2 24 2,975 448 1,085 905 6,452 1,043
9.3 24 2,966 446 1,081 901 6,436 1,038
9.4 24 2,957 445 1,077 897 6,421 1,033
9.5 25 2,948 443 1,073 892 6,405 1,029
9.6 25 2,940 442 1,069 888 6,390 1,024
9.7 25 2,931 440 1,066 884 6,375 1,020
9.8 25 2,922 439 1,062 880 6,360 1,016
9.9 26 2,914 437 1,058 876 6,345 1,011
10 26 2,905 435 1,054 872 6,331 1,007
11 28 2,826 421 1,020 835 6,191 968
12 31 2,754 409 989 802 6,062 932
13 34 2,687 397 961 773 5,942 901
14 36 2,626 386 936 746 5,831 872
15 39 2,570 377 912 722 5,727 846
16 41 2,518 368 891 701 5,630 822
17 44 2,469 360 871 680 5,538 800
18 47 2,423 352 852 662 5,451 780
19 49 2,380 345 835 645 5,369 761
20 52 2,339 338 819 629 5,291 744
21 54 2,301 332 803 614 5,216 727
22 57 2,265 326 789 600 5,146 712
23 60 2,230 320 775 587 5,Q78 697
24 62 2,197 315 762 575 5,013 683
25 65 2,166 310 750 563 4,951 670
26 67 2,136 305 738 552 4,892 658

• 27 70 2,108 300 727 542 4,835 647
28 72 2,080 296 717 532 4,780 635



• Method 1 - Data

Peak Discharge
Drainage Area Curve A Curve C Curve D . Curve E Curve F Curve H

sq. miles sq. km cfs cfs/sm cfs/sm cfs/sm cfs/sm
29 75 2,054 292 707 522 4,727 625
30 78 2,029 288 697 514 4,676 615
31 80 2,005 284 688 505 4,627 605
32 83 1,981 280 679 497 4,579 596
33 85 1,959 277 670 489 4,533 587
34 88 1,937 273 662 482 4,489 579
35 91 1,917 270 654 474 4,446 570
36 93 1,896 267 646 467 4,404 563
37 96 1,877 264 639 461 4,363 555
38 98 1,858 261 632 454 4,324 548
39 101 1,840 258 625 448 4,285 541
40 104 1,822 255 618 442 4,248 534
41 106 1,805 253 612 437 4,212 527
42 109 1,788 250 605 431 4,177 521
43 111 1,772 247 599 426 4,143 515
44 114 1,756 245 593 421 4,109 509
45 116 1,741 243 588 416 4,077 503
46 119 1,726 240 582 411 4,045 498
47 122 1,711 238 577 406 4,014 492
48 124 1,697 236 571 402 3,984 487
49 127 1,683 234 566 397 3,954 482
50 129 1,670 232 561 393 3,925 477
51 132 1,657 230 556 389 3,897 472
52 135 1,644 228 552 385 3,869 468
53 137 1,631 226 547 381 3,842 463
54 140 1,619 224 543 377 3,816 459

• 55 142 1,607 222 538 373 3,790 454
56 145 1,595 220 534 370 3,765 450
57 148 1,584 219 530 366 3,740 446
58 150 1,573 217 526 363 3,715 442
59 153 1,562 215 522 359 3,692 438
60 155 1,551 214 518 356 3,668 434
61 158 1,541 212 514 353 3,645 431
62 161 1,530 211 510 350 3,623 427
63 163 1,520 209 506 347 3,601 423
64 166 1,510 208 503 344 3,579 420
65 168 1,501 206 499 341 3,558 417
66 171 1,491 205 496 338 3,537 413
67 173 1,482 203 492 335 3,516 410
68 176 1,473 202 489 332 3,496 407
69 179 1,464 201 486 330 3,477 404
70 181 1,455 199 483 327 3,457 401
71 184 1,446 198 480 324 3,438 398
72 186 1,438 197 476 322 3,419 395
73 189 1,430 196 473 319 3,401 392
74 192 1,421 194 470 317 3,382 389
75 194 1,413 193 468 315 3,365 386
76 197 1,405 192 465 312 3,347 383
77 199 1,398 191 462 310 3,330 381
78 202 1,390 190 459 308 3,312 378
79 205 1,382 189 456 306 3,296 376
80 207 1,375 187 454 304 3,279 373
81 210 1,368 186 451 301 3,263 371
82 .212 1,361 185 449 299 3,247 368
83 215 1,353 184 446 297 3,231 366
84 217 1,346 183 444 295 3,215 363
85 220 1,340 182 441 293 3,200 361

• 86 223 1,333 181 439 291 3,185 359
87 225 1,326 180 436 290 3,170 357



• Method 1 - Data

Peak Discharge
Drainage Area Curve A Curve C Curve D Curve E Curve F Curve H

sq. miles sq. km cfs cfs/sm cfs/sm cfs/sm cfs/sm
88 228 1,320 179 434 288 3,155 354
89 230 1,313 178 432 286 3,140 352
90 233 1,307 177 429 284 3,126 350
91 236 1,301 176 427 282 3,112 348
92 238 1,294 175 425 281 3,098 346
93 241 1,288 175 423 279 3,084 344
94 243 1,282 174 421 277 3,071 342
95 246 1,276 173 418 275 3,057 340
96 249 1,270 172 416 274 3,044 338
97 251 1,265 171 414 272 3,031 336
98 254 1,259 170 412 271 3,018 334
99 256 1,253 169 410 269 3,005 332
100 259 1,248 169 408 268 2,993 330
110 285 1,196 161 390 253 2,875 313
120 311 1,150 154 374 241 2,770 299
130 337 1,109 148 359 230 2,675 285
140 362 1,072 143 346 220 2,589 274
150 388 1,038 138 335 211 2,511 263
160 414 1,007 134 324 204 2,439 253
170 440 979, 130 314 196 2,373 245
180 466 953 126 305 190 2,312 237
190 492 928 123 297 184 2,255 229
200 518 906 119 289 178 2,202 222
210 544 884 116 282 173 2,152 216
220 570 865 114 275 168 2,105 210
230 595 846 111 269 164 2,062 205

• 240 621 828 108 263 160 2,020 200
250 647 812 106 257 156 1,981 195
260 673 796 104 252 152 1,944 190
270 699 781 102 247 148 1,909 186
280 725 767 100 242 145 1,875 182
290 751 754 98 237 142 1,843 178
300 777 741 96 233 139 1,813 174
310 803 729 95 229 136 1,784 171
320 828 717 93 225 134 1,756 168
330 854 706 91 221 131 1,730 164
340 880 695 90 218 129 1,704 161
350 906 685 88 214 126 1,680 158
360 932 675 87 211 124 1,656 156
370 958 666 86 208 122 1,634 153
380 984 656 84 205 120 1,612 151
390 1,010 648 83 202 118 1,591 148
400 1,036 639 82 199 116 1,570 146
410 1,061 631 81 196 115 1,551 143
420 1,087 623 80 193 113 1,532 141
430 1,113 615 79 191 111 1,514 139
440 1,139 608 78 188 110 1,496 137
450 1,165 601 77 186 108 1,479 135
460 1,191 594 76 184 106 1,462 133
470 1,217 587 75 181 105 1,446 132
480 1,243 580 74 179 104 1,430 130
490 1,269 574 73 177 102 1,415 128
500 1,294 568 72 175 101 1,400 126
510 1,320 562 72 173 100 1,386 125
520 1,346 556 71 171 99 1,372 123
530 1,372 551 70 169 97 1,359 122
540 1,398 545 69 168 96 1,345 120

• 550 1,424 540 68 166 95 1,333 119
560 1,450 534 68 164 94 1,320 117



• Method 1 • Data

Peak Discharge
Drainage Area Curve A Curve C Curve D Curve E Curve F Curve H

sq. miles sq.km cfs cfs/sm cfs/sm cfs/sm cfs/sm
570 1,476 529 67 162 93 1,308 116
580 1,502 524 66 161 92 1,296 115
590 1,527 520 66 159 91 1,284 114
600 1,553 515 65 158 90 1,273 112
610 1,579 510 64 156 89 1,262 111
620 1,605 506 64 155 88 1,251 110
630 1,631 501 63 153 87 1,241 109
640 1,657 497 63 152 86 1,230 108
650 1,683 493 62 150 85 1,220 107
660 1,709 489 62 149 85 1,210 106
670 1,735 485 61 148 84 1,201 104
680 1,760 481 61 146 83 1,191 103
690 1,786 477 60 145 82 1,182 102
700 1,812 473 59 144 81 1,173 101
710 1,838 469 59 143 81 1,164 101
720 1,864 466 58 142 80 1,155 100
730 1,890 462 58 140 79 1,147 99
740 1,916 459 58 139 79 1,138 98
750 1,942 455 57 138 78 1,130 97
760 1,968 452 57 137 77 1,122 96
770 1,993 449 56 136 77 1,114 95
780 2,019 445 56 135 76 1,107 94
790 2,045 442 55 134 75 1,099 94
800 2,071 439 55 133 75 1,092 93
810 2,097 436 55 132 74 1,084 92
820 2,123 433 54 131 74 1,077 91

• 830 2,149 430 54 130 73 1,070 91
840 2,175 427 53 129 72 1,063 90
850 2,201 425 53 128 72 1,056 89
860 2,226 422 53 127 71 1,050 88
870 2,252 419 52 126 71 1,043 88
880 2,278 416 52 126 70 1,037 87
890 2,304 414 52 125 70 1,030 86
900 2,330 411 51 124 69 1,024 86
910 2,356 408 51 123 69 1,018 85
920 2,382 406 50 122 68 1,012 84
930 2,408 403 50 121 68 1,006 84
940 2,434 401 50 121 67 1,000 83
950 2,459 399 49 120 67 994 83
960 2,485 396 49 119 66 988 82
970 2,511 394 49 118 66 983 82
980 2,537 392 49 118 65 977 81
990 2,563 389 48 117 65 972 80
1000 2,589 387 48 116 65 967 80
1100 2,848 367 45 110 61 917 75
1200 3,107 349 43 104 57 874 70
1300 3,366 333 41 99 54 836 67
1400 3,624 319 39 94 52 802 63
1500 3,883 306 37 90 49 771 60
1600 4,142 294 36 87 47 743 58
1700 4,401 284 34 83 45 718 55
1800 4,660 274 33 80 44 695 53
1900 4,919 266 32 77 42 674 51
2000 5,178 257 31 75 41 654 49
2100 5,437 250 30 73 40 636 47
2200 5,696 243 29 70 38 619 46
2300 5,954 236 28 68 37 604 44• 2400 6,213 230 27 66 36 589 43
2500 6,472 225 27 65 35 575 42



• Method 1 • Data

Peak Discharge
Drainage Area Curve A Curve C Curve D Curve E Curve F Curve H

sq. miles sq. km cfs cfs/sm cfs/sm cfs/sm cfs/sm
2600 6,731 219 26 63 34 562 40
2700 6,990 214 25 61 33 550 39
2800 7,249 209 25 60 33 539 38
2900 7,508 205 24 59 32 528 37
3000 7,767 201 24 57 . 31 517 36
3100 8,026 197 23 56 30 507 36
3200 8,284 193 23 55 30 498 35
3300 8,543 189 22 54 29 489 34
3400 8,802 185 22 53 29 481 33
3500 9,061 182 21 51 28 473 32
3600 9,320 179 21 50 27 465 32
3700 9,579 176 20 50 27 457 31
3800 9,838 173 20 49 26 450 30
390.0 10,097 170 20 48 26 443 30
4000 10,356 167 19 47 26 437 29
4100 10,614 165 19 46 25 430 29
4200 10,873 162 19 45 25 424 28
4300 11,132 160 18 45 24 418 28
4400 11,391 157 18 44 24 413 27
4500 11,650 155 18 43 24 407 27
4600 11,909 153 18 43 23 402 26
4700 12,168 151 17 42 23 397 26
4800 12,427 149 17 41 23 392 25
4900 12,686 147 17 41 22 387 25
5000 12,944 145 17 40 22 382 25
5100 13,203 143 16 40 22 378 24

• 5200 13,462 141 16 39 21 374 24
5300 13,721 139 16 39 21 369 24
5400 13,980 138 16 38 21 365 23
5500 14,239 136 16 38 21 361 23
5600 14,498 135 15 37 20 357 23
5700 14,757 133 15 37 20 354 22
5800 15,016 132 15 36 20 350 22
5900· 15,274 130 15 36 20 346 22
6000 15,533 129 15 35 19 343 21
6100 15,792 127 14 35 19 339 21
6200 16,051 126 14 34 19 336 21
6300 16,310 125 14 34 19 333 21
6400 16,569 123 14 34 19 330 20
6500 16,828 122 14 33 18 327 20
6600 17,087 121 14 33 18 324 20
6700 17,346 120 13 33 18 321 20
6800 17,604 118 13 32 18 318 19
6900 17,863 117 13 32 18 315 19
7000 18,122 116 13 32 17 312 19
7100 18,381 115 13 31 17 310 19
7200 18,640 114 13 31 17 307 19
7300 18,899 113 13 31 17 305 18
7400 19,158 112 13 30 17 302 18
7500 19,417 111 12 30 17 300 18
7600 19,675 110 12 30 16 297 18
7700 19,934 109 12 29 16 295 18
7800 20,193 108 12 29 16 293 17
7900 20,452 107 12 29 16 290 17
8000 20,711 106 12 29 16 288 17
8100 20,970 105 12 28 16 286 17
8200 21,229 105 12 28 16 284 17

• 8300 21,488 104 12 28 15 282 17
8400 21,747 103 11 28 15 280 16



• Method 1 • Data

Peak Discharge
Drainage Area Curve A Curve C Curve D Curve E Curve F Curve H

sq. miles sq. km cfs cfs/sm cfs/sm cfs/sm cfs/sm
8500 22,005 102 11 27 15 278 16
8600 22,264 101 11 27 15 276 16
8700 22,523 100 11 27 15 274 16
8800 22,782 100 11 27 15 272 16
8900 23,041 99 11 26 15 270 16
9000 23,300 98 11 26 15 268 15
9100 23,559 97 11 26 15 267 15
9200 23,818 97 11 26 14 265 15
9300 24,077 96 11 26 14 263 15
9400 24,335 95 10 25 14 261 15
9500 24,594 95 10 25 14 260 15
9600 24,853 94 10 25 14 258 15
9700 25,112 93 10 25 14 256 15
9800 25,371 93 10 25 14 255 14
9900 25,630 92 10 24 14 253 14
10000 25,889 91 10 24 14 252 14

•

•



• Method 1 • Data

Curve B Curve G Curve I Curve J

0.1 12500 0.1 2300 0.15 6400 1 3700
. 1 9700 0.2 2000 0.2 8000 2 3200

2 8500 0.5 1500 0.3 9700 5 2600
5 6800 1 1175 0.4 10200 10 2175

10 5400 2 890 0.5 10000 20 1725
100 2000 5 610 0.6 9800 50 1200

1000 650 10 435 0.7 9600 100 850
10000 200 20 315 0.8 9500 200 590

50 195 0.9 9400 500 335
100 125 1 9200 1000 210
200 78 2 8000 2000 120
500 41 5 6200 5000 56

1000 24 10 5000 10000 32
2000 14.5 20 4000
3250 10 50 2825

100 2150
155 1800

•

•
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• • •
Notes:

Green = Gages that are not reported in the ADOT Manual.

Red = Gages that are not reported in the ADOT Manual and that have uncertainty associated with the discharge record due to upstream diversion or regulation.

Blue = Gages that are reported in the ADOT Manual that are updated or the data is different than what is reported previously.

ADOT Manual

Drainage LP3

Gage No. Area 0100 o Max

sq. miles cfs cfs
-- -

9371100 16 1760 1350--
9379030 80.7 4970 3100-
9379060 1.37 301 227
9379100 1.38 5880 2060

--- --- --- ---
-

9379560 588 3530 2340

9379980 I _0.98 2850 200
--- --- --- ---

9382000 1410 20200 16100
-

9383020 3.54 913 1610--
9383400 29.1 822 615

--

9383500 83.3 1100 700
-

9383600 16.9 485 236
--- --- --- ---

9384200 0.24 116 101

9385800 035 672 326
-

--- --- --- ---
I~-- ---

9390500~68.6 I 11 600 I 3880
9392800 522 14030 I 530
9393500 846 1~~_OO 25000

--- ---

93~5:'00T ':~8
345 I 140

I ---

J
---

Gage No

9371100
9379030

9379060
9379100
9379200
9379560
9379980

9380000
9382000
9383020
9383400

9383500
9383600
9384000

9384200

9385800
9386500
9388000

9390500
9392800

9393500
9394500
9395100

9395200

9395850

-
1996 "Basin Characteristics"

Drainage LP3 Elevation Se!.

Area 0100 o Max Mean Basin Gage County Station Name Gages
sq. miles cfs cfs feet feet

16 1760 1350 7600 --- Apache Teec Nos Pos Wash Near Teec Nos Pos, Ariz.-_.- f-- - c---
80.7 4970 ~100_ 5920 --- Apache Black Mountain Wash Near Chinle, Ariz. X_._- -
1.37 301 227 5820 --- Apache Lukachukai Creek Tributary Near Lukachukai, A X.- - f-- - f-- - --
1.38 5880 2060 6920 --- Navajo Long House Wash Near Kayenta, Ariz.-----

3650 16500 12000 6260 4720 Apache Chinle Creek Near Mexican Water, Ariz._. ---- - --
5.88_ 3530 2340 5690 --- Navajo EI Capitan Wash Near Kayenta, Ariz. X- - f-- -

0.98 2850
1-

200 6180 --- Coconino Jack Bench Wash Tributary Near Page, Ariz.
- f-

107841 N/A 30000~ --- 3106 Coconino Colorado R At Lees Ferry, Az.-- --f--
1410 19800 16100 6150 3124 Coconino Paria River At Lees Ferry, Ariz.- -
3.54 913 1610 5290 --- Coconino House Rock Wash Trib Nr Marble Canyon, Az. X- - - f-- - -- -
29.1 822 615 9400 --- Apache Little Colorado River At Greer, Ariz.

- - f-- -
83.3 1100 700 8550 --- _Apache Nutrioso Cr. Ab. Nelson Res Nr Springerville,Az.

- I-- - f-- 1-.- -
169 485 236 9160 --- Apache Fish Creek Near Eagar Ariz.

- - - -~

703.5 9400 16000 7760 6010 Apache Little Colorado R Abv Lyman Lake Nr St. Johns, Az
- - -

0.24 116 101 6100 --- Apache Lyman Reservoir Trib Nr St Johns, Az.-I---- - -- - ---j--

035 672 326 6350 --- Apache Little Colorado R Trib Nr St Johns, Az

I
- --- - l--

3557 2930 1310 7160 --- Apache Little Colorado R Ab Zuni R Nr Hunt, Az.
- --

6173 8700 8000 7060 --- Apache Little Colorado River Nr Hunt, Az-- f- - f--
68.6 16800 5550 7320 6610 Navajo Show Low Creek Near Lakeside, Arizona

- --- - t-
522 4030 530 6700 --- Navajo Long Lake Tributary Near Show Low, Ariz.- - - -
846 18200 25000 6400 5204 _Navajo Silver Creek Near Snowflake, Ariz.

- -
7775 18300 25000 6810 5130 Navajo Little Colorado R At Woodruff, Ariz.

1.28 345 140 5420 --- Navajo Carr Lake Draw Tributary Near Holbrook, Ariz. X- - - - - -- I--

16.5 N/A 1170 6660 --- Navajo Decker Wash Near Snowflake, Ariz.

I 0.33 N/A 171 6830 --- Apache Black Creek Tributary Near Window Rock, Az

p:\28900042\hydrology\TbI10-1.xIS Page 1 of 13 8/12/00



• • •
Notes:

Green = Gages that are not reported in the ADOT Manual.

Red = Gages that are not reported in the ADOT Manual and that have uncertainty associated with the discharge record due to upstream diversion or regulation.

Blue = Gages that are reported in the ADOT Manual that are updated or the data is different than what is reported previously.

Se/.

Gages

- ---1---

Station Name

1996 "Basin Characteristics"

Elevation

Mean Basin Gage County

feet feet

o Max

efs

LP3

0100

efs

Drainage

Area

.__ sq:-mi~es

73

240

401

7680

743

1680

383

890

1580

253

383

1130

2600

II~
o MaJ -Gage No.

efs J

111

861

748

2320

1520

3030

2320

387

770

2150

2220

11200

1150

9395900 493.~ 200 7680 7500 _ 6550 Apache Black Creek Nr Lupton, Az t II

9396400 1.22 115~ 743_ 5740 Apache_ Dead Wash Tributary Neac-Holbrook, Ariz. X_

9396500 2623.5 5-=-900 30000 _ 6730 Apache Puerco River Near Adaman~Ariz

9397000 11115 37200 60000 6730 ..-.!'pache Little Colorado River At Holbrook, Ariz

9397200 0.17 296 120 5150 .::-:- Navajo Penzance Wash Near Joseph City, Ariz.

41000 89800 II 9397500 271 41200 24700 7030 5095 _Navajo Ch.evelon Fork Below Wildcat Canyon, Near Wi~SIOW__1 jl
1070 666 9397800 27.9 1070 666 6950 Navajo Brookbank Canyon Near Heber, Ari_z. _

33800 fdJf 9398000 781 33800 33600 6440' - - NavaJo-Ch~n Creek Near-W~ow, Ariz. -- -

31100 19700 9398500 317 _ 39700 29100 7100 5957 Coconino Clear Creek Below Willow Creek, N Winslow, Az. I
60900 50000 9399000 607 59200 50000__~6500 _ 4861 Navajo Clear Creek Near Winslow, Ariz. .. 11

9399250 31.8 ~ 9330 6530 .. _ _ Coconino Jacks Canyon Tributary NO.2 Near Winslow, AI' II

9400100 7.85_ 2320 1680 __6770_ _ _ Apache Ganado Wash Trib Nr Ganado-,-Ariz.

9400200 0.32 152~ 383 6750_ _ Apac~e Steamboat Wash Trib Nr Ganado.!-A,r:iz.

9400290 9.3_ 3030 890_ 6420 _.. Nav~ Teshbito Wash Trib Nr Holbroo~Ariz.

9400300 49.6 2320 1580 _ 6280 Navajo Teshbito Wash Nr Holbr:90~riz_.__ _ ---j----.-:-il
9400530 3.57_ 38~ 253 5380 Coconino Cow Canyon Nr Winslow_Ariz. _ _ I__xX__1

9400560 _1.78 770 __383 _6020 --- _ Nav~o_ Oraibi Wash Trib Nr Oraibi, Ariz_._

9400565 6.45 2150 1130 6890 Navajo Polacca Wash Trib Nr Chinle, Ariz.

9400580 5.57_ 2220 ~O .. =- 5820 - - Navajo_ C~st~utteW~sh N':-Winslo~..' Ariz~ -= I_X_
9400590 _ 315 N/A 153 8130 _ Coconino Rio De Flag @ Hidden Hollow Rd @ Flagstaff, Az

9400595 609_ N/A 48 __ 8060 _.~ Coconino Schultz Canyon At Flagstaff, Ari~ _ .. _

9400600 51 861 1240 8050 --- Coconino Rio De Flag At Flagstaff, Ariz. I I
9400650 8.1-1- 748 [ 401- 7200 .-- Coconi;:;o_ Sinclair Wash At Flagst~f, A~z. I
940065~_82_.4_ N/A 421 7840 _.. C~~ni~ Rio De Flag At 140 At Flagstaff,Az

9400660 2.06 111 73 6990 on Coconino Bow And Arrow_Wash ~t Flagstaff!..Ariz. I ----lJ

9397500~271
9397800 279

9398000 781

9398500 317

9399000 '-621

9395900 I 493

939640~1__1.22

9400600 l 51

9400650 I 8.11

9400660L2.06

9400100 7.85
---

9400200 0.32

9400290 9.3

9400300 49.6

9400530 3.57

9400560 1.78

9400565 6.45

9400580l_5.57

----1---

I ADOT Manual

Drainage LP3

Gage No. Area 0100

I~ I sq. miles efs
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• • •
Notes:

Green = Gages that are not reported in the ADOT Manual.

Red = Gages that are not reported in the ADOT Manual and that have uncertainty associated with the discharge record due to upstream diversion or regulation.

Blue = Gages that are reported in the ADOT Manual that are updated or the data is different than what is reported previously.

9403780_

F
_1028 I 7140 115000

9403800 2.85 7350 1950

9403930 3.18 708 151

94040r~Ot383 449 1908__ ___
- -

9404310 0.2 237 117

L9404340 370 -'5300~9000

Sel.

Gages

--- I II

Station Name

1996 "Basin Characteristics"

Elevation

Mean Basin Gage County
feet feet

o Max

cfs

LP3

0100

cfs

9400680 1.87 413_ 135 7130 _--= Coconi~ Switzer Canyon At Flagstaff, Ariz: I II
9400700 552 _326_ 262_ 6950 .-:..--_ Coconino Switzer Canyon Trib At Flagstaff......Ariz.

9400730 105 N/A 85 8020 _--_-_ Coconino Lockett Fanning Diversion At Flagstaff, Ariz. I I
9400740 _2.41 293 183_ 7570 --:....-~oconi~o Harenberg Wash At Flagstaff,Ariz_. _

9400910 3.28__182 87 7000_ --:....- Coconino ~ay Canyon Near Flagstaff, Ariz.;.., _

9401000 21240 76000 120000 6440 4439 Coconino Little Colo. River At Grand Falls, Ariz.

9401210 5.43 N/A 88 7350 ---=-=-- Coconino Slate Mountain Wash Near Flagstaff, Ariz.

9401220 579 30200 10400 6430 --- Coconino Cedar Wash Near Cameron, Ariz.--- - - -- --
9401245 0.79 419 290 6730 .....:.-- Navalo Klethla Valley Trib Near Kayenta Az I II

9401260 _1629 15000 10100 5850 461Q. Coconino Moenkopi Wash At Moenkopi

9401300 0.1 3040 110 5860 _--_-_ Coconino Hamblin Wash Trib Near Cedar Ridge, Ariz.

9401370 2.16 N/A 35~ 4670 --:....- Coconino Hamblin Wash Trib No 2 Near Tuba City, Ariz. I II

9401400 1300 14500 12100 5820 4309 Coconino Moenkopi Wash NrTuba City, Ariz

9402000 26091 28700 120000 6300 3979 Coconino Little Colorado River Near Cameron, Ariz.

9402100 0.72 N/A 115 6810 n_ Coconino Forest Boundary Wash Near Ca!2:leron, Ariz. I II

9402500 137641 N/A 300000 ---__ 2419 Coconino Colorado R Near Grand Canyon, Ariz.

9403000 __101__ 4970 4400 7390 _ --.:::- C0.90nino Bright Angel Creek Near Grand Canyon, Ariz. I II
9403750 0Jl_8_ N/A 150 5290 --- Coconino Sagebrush Draw Near Fredonia, Ariz.

9403780 1~ 7140 15000 __6100 4500 Coconino Kanab Creek Nr Fredonia.'......Ariz. -j II
9403800 _2.85_ 7350 1950 __5120 --- _ Mohave_ Bitter Seeps Wash Trib Near Fredonia2-Ariz. ~_X_I
9403930 3.18 708 151--1- 7190 --- Coconino West Cataract Creek Near Williams, Ariz.

9404050 3.93 _449 __19or-__6750_ _ no Coconino Spring Valley Wash Trib Nea.':.-Wil~ams, Ariz. I -II

9404070 21.8 N/A 62 6780 __-~~ Coconino Little Red Horse Wash Near Grand Canyon, Ariz

9404310 ~2 _237 117 5360_. --- _Mohave Yampai Canyon Trib Near Peach Springs--,-Ariz. I X~

_ 9404340 _3~0 26300 4902.0 4630__ --- Mohave Truxton Wash At Valer~t~e~riz. X~,

~
-l Drainage

o Max Gage No. Area

cfs sq. miles

413 135

326 262

--- ---

293 183

182 87

--- ---- -
--- ---

30200 10400

419 290

17300 10100

--- ---

--- ---

--- ---
--- ---

--- -----
--- ---

4970 4400

--- ---

ADOT Manual

9403000_L1 01_

940122lij079
9401245 0.79

9401260 1629

- --I---

9400740J 2.41

_940091 OJ=~·~2-8

.- 11-----

II I -.

Drainage LP3

Gage No. Area 0100

I' sq. miles~f:

9400680 1.87

9400700 5.52
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• • •
Notes:

Green = Gages that are not reported in the ADOT Manual.

Red = Gages that are not reported in the ADOT Manual and that have uncertainty associated with the discharge record due to upstream diversion or regulation.

Blue = Gages that are reported in the ADOT Manual that are updated or the data is different than what is reported previously.

x

x
x

Sel.

Gages

- - - - 1-

Station Name

250

470

3800

869

715

13000

1030

7000

1000

353

1310

5300

1080

4590

892

21200

5290

11700

3130

1090

2610

9404350j 3.15 18400 3800 4490 J --- Mohave-JValentineWash At Valentine, Ariz.

9415000 5090_ 35500- 61000 5500!1764=- Mohav~JVirginRiver At Littlefield, A~ _ -_

9415050 7.27 5300_ 250 _ 2240 _ --- _ . Mohave_..§1LBend Wash Trib Near Littlefield, Ariz_._ ___1_ X_

9419590 1.23 1080 470 3710 --- Mohave Detrital Wash Trib Near Chloride, Ariz. X..- - .--'

9421800 1.21 N/A 310 2590 --- Mohave Ringbolt Wash Near Hoover Dam, Ariz.__

9423760 8.47 4590 869 3400 --- Mohave Little Meadow Creek Near Oatman, Ariz.
- ------

9423780 31.3 892 715 5040 --- Mohave Walnut Creek Near Kingman, Ariz.- - - ----_.- - ----
9423820 787 21200 13000 3400 --- Mohave Sacramento Wash Near Yucca, Ariz

• I- - - --- - - -
9423900 14.7 5290 1030 1450 --- Mohave SacramentoWashTribNearTopock,Ariz. I X- . - .
9424200 143 11700 7000 5350 4545 Mohave Cottonwood Wash 1 N Kingman Ariz X

-I-- - - - -

9424407 13.5 3130 1000 4610 --- Mohave Mcgarrys Wash Near Kingman, Ariz. X
- - - -- --- -- .-

9424410 1.99 1090 353 3700 --- Mohave Big Sandy River Trib Near Kingman, Ariz. X
I- - - --

9424430 1.7 2610 1310 3520 --- Mohave Kaiser Spring Canyon Trib Near Wikieup, Ariz. X
- - -- I- - - -- -

9424447 601_ ~ 55300 _ --- _ 1880 ~oh~_BurroCreek At Old Us 93 Bridge Nr Bagdad, Az. II

9424450 27319 102400 68700 4490 1400 Mohave Big Sandy River Near Wikieup,Ariz.- . --=--
9424470 109 N/A 10300 4665 --- Yavapai Kirkland Creek Near Kirkland, Ariz.

9424480 1--695 4250 4000 9424480 6.95- -4~ 4000 4680 - ----:-:-:. Yavapai Ash Creek Near Kirkland, Ariz. -L-!
9424700LO.64- 993 250 9424700 0.64- -='993 -1--180 3470 - -~- - I--Yavapai-~nSpring Wash Trib Nea.!:..Ba[dad, Ari;._·__ ___I-'-:_X
9424900 1__1128 37900 23100 9424900 1129 32600 23100 4010 1360 Mohave_ San.!.a Maria River Near Bagdad, Ariz. _ _ _ _

9425500 1439 69600 33600 9425500 1439 69600 33600 3650 --- Mohave Santa Maria River Near Alamo, Ariz.
- -- ~ -I-- -- - - -- _. - -- ---

--- --- --- --- 9426000 4623 N/A 200000 4120 967 La Paz Bill Williams River Blw Alamo Dam, Az.
._- - -

--- --- --- --- 9426500 50439 N/A 200000 3900 --- La Paz Bill Williams River At Planet, Ariz.- --- - - - - - -- -
9427700 1.84 1640 320 9427700 1.84 1640 320 11 30 ... L, PO' Mookey, He,d W"h Ne" P"ke', A,iz. ~ X

9428545~-0~77 __ 296_ - 84 - -9428545 -0.77 1 296 173 2330 --=~~I--LaPa;-- Cunningham Wash Trib Near Wenden, A~z_.__ _ X-

9428550 14.6 6170 2920 9428550 14.6~~~230 --- La.£a~ B?use Wash Trib Near Bouse~Ariz. X

Drainage

Area

. sq .. miles

94043501 3.15 I 18400,----
9415050J_~27
9419590 1.23

--- ---
- --

9423760 8.47

9423780 31.3

9423820 787

9423900 1-14.7

9424200 1--143

9424407~ 13.5'
9424410 1.99

9424430 1.7

Gage No.

II ADOT Manual I 1996 "Basin Characteristics"

LP3 Drainage LP3 Elevation

0100 0 Max Gage No. Area 0100 0 Max Mean Basin Gage County
cfs cfs sq. miles cfs cfs feet feet
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• • •
Notes:

Green = Gages that are not reported in the ADOT Manual.

Red = Gages that are not reported in the ADOT Manual and that have uncertainty associated with the discharge record due to upstream diversion or regulation.

Blue = Gages that are reported in the ADOT Manual that are updated or the data is different than what is reported previously.

X

~---

--

8660

4640

4620

10000

24600

34200

9445500 102

9446000 149

9446500 377

9447000 613

--- ---

--- ---
- -

--- ---
- -

9456000 814

9456400 ,- 15

--- r·- ---- -
--- ---

94~;-1~oE3~~2

II ADOT Manual ~ 1996 "Basin Characteristics",
Drainage LP3 Drainage LP3 Elevation Sel.

Gage No. Area Q100 Q Max Gage .N. o. Area Q100 Q Max Mean Basin Gage County Station Name Gages

I' sq. miles cfs cfs sq. miles cfs cfs feet feet 'I
--- --- 1--- --- 9428800 13.7 N/A 1950 1520 --- La Paz Tyson Wash Trib Near Quartzsite, Ariz.

9429150 1 98 I 1270 580 1-9429150 1.98 1270 580 509 ----==- La Paz Creosote Wash Near Ehrenberg, Ariz. -- X
-f--- - - - _. -- - - -- - ..

9429400 256 131 98 9429400 2.56 131 98 1190 --- La Paz Indian Wash Trib Near Yuma, Az. X
--- c-- ---- -- -

9429510 0.3 346 165 9429510 0.3 346 165 346 --- Yuma Millry Lake Trib Near Yuma, Az. X
- -I---- - -- .-f-- -

--- --- --- --- 9432000 3203 42100 41700 6690 3875 Navajo Gila River Below Blue Creek, Near Virden Nm---- -- - -- -- --
--- --- --- --- 9442000 4010 47700 57000 6250 3336 Greenlee Gila River Near Clifton, Ariz.
--- - --

9444100 11.6 667 342 9444100 116 667 619 8300 --- Greenlee Campbell Blue Creek Near Alpine, Az

9444200~~06 52300 30000 9444200 506-"46600 30000_r-- 6910__"!..1.62-I--Greenle_~Blue River Nr. Cliftont::z. -. I I
--- --- I --- --- 9444400 1.37 N/A 600 6840 --- Greenlee Chase Creek Near Clifton, AriZ.

---- ----- - --- ---_ ~444500 2764 113900 90900 - - 6880 3436 Greenlee San Francisco River At Clifton, Ariz.

3710 9445500 102 4620 3710 6340 --- Graham Willow C Nr Point Of Pines Nr Morenci, Ariz.
-- - I-- --

7500 9446000 149 10000 7500 6310 --- Graham Willow C N Double Circle Rnch N Morenci Ariz.
i--- -I-- -I-- -- ---

30000 9446500 377 24600 30000 6410 --- Greenlee Eagle C N Double Circle Rnch N Morenci Ariz
-I- - --

36400 9447000 622 47000 36800 6060 3674 Greenlee Eagle Creek Abv. Pumping Plant Nr. Morenci, Az.-- - -- - - - -- - -- - - ---
--- 9447800 302 27600 19500 --- 3500 Graham Bonita Creek Near Morenci, Arizona- - - -
--- ,,9448500 7896 140700 13200 _~60 3060 Graham _ ~Ia R At Head Of Safford Valley Nr Solomon Ariz

--- ~ 9451800 0.12 225 63 4800 --- Graham Tollgate Wash Trib Near Clifton, Ariz.

5350 9456000 814 =_866~f-- 5350 I---- 4830 --- Cochise_ San Simon River Nea~an Simon Ariz. --t---II
2550 9456400 15 4640 2550 5170 --- Cochise Gold Gulch Near Bowie, Ariz.

- -- - - - ---- -
--- 9457000 2192 17000 27500 4270 2960 Graham San Simon River Near Solomon, Ariz.- - -
--- _II 9458200 4.78 _N/~ 2760 7520 4950 -...9raham Deadman Creek Near Safford, Ariz.

fi
9458500 10459 359~f-3300.Q 5830 I--=-:..:.......~ra~am _ Gila River At Safford, Ari~.

--- _I --- 9460150 4.02 1580 2300 8400 ...§580 Graham Frye C"eek Near Thatcller, Ariz.

--- --- 9466500 11470 161000150000 5650 2517 Graham Gila River At Calva, Ariz.

-j 6910 L3200 ~67120 30.2 _ 6910_~3200_,-- 3490 --- G~aham_.§alt Creek Nea~.~0do~Ariz. LX_
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• • •
Notes:

Green = Gages that are not reported in the ADOT Manual.

Red = Gages that are not reported in the ADOT Manual and that have uncertainty associated with the discharge record due to upstream diversion or regulation.

B/ue = Gages that are reported in the ADOT Manual that are updated or the data is different than what is reported previously.

...

1996 "Basin Characteristics"

Drainage LP3 Elevation Se!.

e No. Area Q100 o Max Mean Basin Gage County Station Name Gages

sq. miles cfs cfs feet feet_. . . .. .. ....

8300 0.83 1690 640 4410 --- Gila Sevenmile Wash Trib Near Globe, Ariz. X
- - .. ------ - - -- -

8500 1026 62100 54800 4480 2542 Gila San Carlos River Near Peridot, Arizona
- - - ---- - .- ----

8500 741 21500 22000 4950 4188 Cochise San Pedro River At Palominas, Ariz.. - - --- - - - ---- -
8900 5.25 2140 1460 4770 --- Cochise San Pedro River Trib Near Bisbee, Ariz. X

- - - ---- - -- -
1000 1234 49500 98000 4840 3954 Cochise San Pedro River At Charleston, Ariz.- -- .. -
1550 1730 28000 24200 4820 --- Cochise San Pedro River Near Tombstone, Ariz.- ---------
1600 079 385 84 5240 --- Cochise Canary Was~ear Benson,.Ariz. X--
1700 2.71 22701 950 4180 --- Cochise Fenner Wash Near Benson, Ariz. X

- --- - - --
1800 2490 N/A 9800 4800 --- Cochise San Pedro River Near Benson, Ariz.

- - ---
2000 2927 52700 90000 4660 2930 Cochise San Pedro River Nr. Redington, Ariz.

- -- ----
2100 8.02 4410 4340 3680 --- Pima .. ~ec~nyon Trib Ne~edington,~riz X

- - - - - - -- ..
2400 2.4 6960 3200 3700 --- Pinal Mammoth Wash Near Mammoth, Ariz. X- - - ----
3000 537 26900 70800 4530 2345 Pinal Aravaipa Creek Near Mammoth, Ariz.- - - - -- - -
3200 3.63 7490 3700 2590 --- Pinal Green Lantern Wash Near Winkelman, Ariz. X

- - -- - - -
3500 4453 60900 135000 4520 --- Pinal San Pedro R At Winkelman, Ariz.

3600 4.37 1460 1570 3050 --- Pinal Tam O'Shanter:..Wash Near_Hayden, Ariz.______ X
- - --- - --

4000 5125 N/A 132000 5150 1745 Pinal Gila R At Kelvin Ariz - - ---

3200 15.6 5710 3500 3670 --- Pinal Durham Wash Near Florence, Ariz. X
- --- - -- - - - .. --

3500 144 46100 42900 3180 --- Pinal Queen C At Whitlow Damsite N Superior Ariz_._ X
- f-- - - --- -- ---1---

3600 0.37 417 280 2320 --- Pinal Queen Creek Trib No 3 At Whitlow Dam Ariz. X

_ 0.51-=1 431
- - -- - .- - - ---'-

3200 262 1760 --- Pinal .Queen C Trib A Apache Junc Ariz_ X
- - - -

3500 20615 60900 65000 --- 1019 Pinal Gila River Near Laveen, Ariz.- - - -
)000 82.2 11600 12000 5150 4620 Santa Cruz Santa Cruz River Near Lochiel, Ariz. X

- -- - - f- - - -
)500 j 533 23200 31000 4850 3703 Santa Cruz S~nta Cruz Rive~r. Nogales..!-Al:iz.- -- -
1500 209 15100 16000 4800 --- Santa Cruz Sonoita Creek Near Patagonia, Ariz. X._-

-~ - -- ~ - - ------- -

Gag

946

946

947
947
947
947

947
947
947
947

947
947

947
947
947

947
947

947
947

947

947
947
948

948

948

9472100 8.02 4410 I 4340
9472400 2.4 6960 3200
9473000 537 28200 70800
9473200 3.63 7490 3700

--- --- --- ---
- - - -

9473600 4.37 1460 1570
--- --- --- ---

9478200 15.6 5710 3500
-

9478500 144 46100 42900
-

9478600 0.37 417 280
9479200 0.51 431 262

--- --- --- ---
-

9480000 82.2 11200 12000
-

9480500 533 23600 31000
-

9481500 209 15100 16000-

ADOT Manual

Drainage LP3

Gage No. Area 0100 o Max
sq. miles cfs cfs

9468300 0.83 ~690 640--
9468500 1026 54500 40600
9470500 737 21500 22000

94~~~00J-_-5~~5 2140 I 1460

I 28000 I 24200947155

R
_Y 30

9471600 0.79

I 385 I 375
9471700 2.71 2270 950
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• • •
Notes:

Gmen = Gages that are /lot repoileel ill tl16 ADOT Mc:ll1ual.

Red = Gages that are not reported in the ADOT Manual and that have uncertainty associated with the discharge record due to upstream diversion or regulation.

Blue = Gages that are reported in the ADOT Manual that are updated or the data is different than what IS reported previously.

Sel.

GagesStation Name

I ADOT Ma~al I~ 1996 "Basin Characteristics"
Drainage LP3 Drainage LP3 ElevationIGage No. Mea 0100 0 Maj Gage No. Area 0100 0 Max Mean Basin Gage County
sq. miles cfs cfs sq. miles cfs cfs feet feetI .....

I 948EOOJ__10} _2540_ 1200_ ----.?48.]200_ -.2.2.3_ ~54~ _1_200 4~60 --- Santa Cruz Calabasas Canyon Near Nogales, Ariz. I X II
9481750 I 176 17100 16000 9481750 176 17100 16000 3840 --- Santa Cruz Sopori Wash At Amado, Ariz. X-- - --- --- ---'

-- --- --- --- 9481800 0.15 214 110 3620 --- Pima Demetrie Wash Trib Near Continental, Ariz.
- - - - - ------1----

-- --- --- --- 9481900 3.6 N/A 1840 3280 --- Pima Octillo Wash Near Continental, Ariz.
-- --f----

1_948200~~682 36500_
1
_45000 9482000 ._1682 45400 4500~__~50 2807 Pima Santa Cruz River At Continental, Ariz.

-- --- --- --- 9482200 6.7 N/A 4500 2770 --- Pima Flato Wash Near Sahuarita, Ariz.

9482330_ ._081_ 560 337 _ 9482330 _0'~~f----560_~37 3010 --- Pima Pumping Wash Near Vail, Ariz. I X II

__ -- ---_ --- _--- 9482350 4.38 _ N/A 1890 2740 --- Pima South Fork Airport Wash Near Tucson, Ariz.

-- --- --- --- 9482370 528 N/A 1350 2780 --- Pima North Fork Airport Wash Near Tucson, Ariz.----- -- -- -
9482400 __23_ 1900 2900 _948240~_23=r~900-J900 2700_r?460 Pima Airport Wash At Tucson, Ariz. X
9482410 7.24 1020 898 9482410 724 1020 898 2560 --- Pima Rodeo Wash At Tucson, Ariz. X

-l------ - - - -- f--

9482420 _26.5 2310 1270 9482420 26.5__231~--.:t2!O_1--290~ --- Pima Julian Wash At Tucson Ariz X II
-- I-- --- --- --- 9482450 23 6 N/~ 910 2800 --- Pima West Branch Santa Cruz River At Tucson, Ariz.

9482480_1-294 4460 __ 3000 9482480 _2 94_:--4460_j--3000 2850 --- Pima Big Wash At Tucson, Ariz. I X II

-- --- --- --- 9482500 2222 33300 37400 4050 2321 Pima Santa Cruz River At Tucson, Ariz..- I-------- - -
9482950 2.3 I 2390 1590 9482950 2.3 2390 1590 2490 2425 Pima Railroad Wash At Tucson,Arizona X

9483000 = 82_-4890 5000 9483000 -- 8 2 -- -:-4890 :Sooo__~251 0 ~-- -~p,";-a=2"c,on ;':;;Coyo Ai\!;ne-A,e. -At T""0"'-Az. X

9483010 L 0.95 I 1210_ 820 9483010 _095_~21O__ 800 2460__ 2415_ ---..r:.lm_a_HlghSchooIW~hAtTucso!}Az X

9483025 I 2.43 I 3360 I 1500 9483025 .l~ __:--3360_~ 500_1--2540__ ---_I_PI~a Sllvercroft Wash At Tucson ~z X_

9483030 [_211... _I 7390J 2420 9483030 1-2 11_1-..2390__2420 2700__:----:..::-']~ma_~nklam Wash At Tucson~nz f-----X_

9483040 __ 046 1 627 1_238 9483040 0.46__627_~ffiO22,50 _ --- Plma__ Wes~eedwayWas~earTucs_o~0nz X

9483042 1.17 1 842 I 600 9483042 1 17 842 600 2370 --- Pima Cemetery Wash At Tucson, Anz X
--- - - - -I--- -I--- ---j-- - - - -

9483045 353 I 2260 ... 11470 9483045 353 2260 1470 2380 --- Pima FlOWing Wells Wash At Tucson Az X

9483100 -- 43~-.J 230018600- 94831 OO-f--- 43-'12300860~4780 --- Pima Tanque Verd;Creek Near Tucson, Anz. 8
[9483200-~_04~93~430-= -9483200 20~3_~4303~00 --- Plma_~,[ua Caliente Wash Trlb NearTucso~riz. X
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• • •
Notes:

Green = Gages that are not reported in the ADOT Manual.

Red = Gages that are not reported in the ADOT Manual and that have uncertainty associated with the discharge record due to upstream diversion or regulation.

Blue = Gages that are reported in the ADOT Manual that are updated or the data is different than what is reported previously.

I ADOT Manual 1996 "Basin Characteristics"

X

Se!.

Gages

-=tX-=

----- -=8-
X

Station Name

Elevation

Mean Basin Gage County

feet feet

o Max

cfs

LP3

0100

cfs

9483250 2.08 2870 1900 2710 --- Pima fROb Wash At Tucson Az X

9484000 35.5 12000 ~ 2900 6300 2720 Plma_ Sabino Creek Nea0cson, Arlz_._ ___. X.__

9484200 16.3 1850 1400 5860 --- Pima Bea.':-Creek~ea::..Tucs0.0, AriZ _ _~ c-X_,

9484500 219 35500 24500 4340 2470 Pima JTanque Verde Cr A.!..Iucson Ariz_ _ _ _~

9484510 6.46 329 260 4600 --- Pima _ Ventana Canyon W~h Nea~ucson'. Ariz. _ X_

9484560 289 18500 20000 4890 --- Pima Cienega Creek Near Pantano, Ariz X

9484570 I 38.4 15400 27000 4260 --- - Pima Mesca.!-A~oyo Near Pantano,-Ariz. - - _ _ _ X _

9484580 14.1 4480 _1900 5000 --- Pima _ Barre.!-.C_ai2Yo~ear Sonoita!.-Ariz. _ _ I X_

9484590 50.5 9340 6860 4340 --- Pima Davidson Canyon Wash Near_Vail, Ariz. _ _ _ __X_

9484600 457 32100 38000 4500 3205 Pima Pantano Wash Ne.ar Vail, Az. _ X

9485000 44.8 16700 9660 4850 3120 Pima Rincon Creek Near Tucson, Ariz. X

9485100 0.17 53 - 49 3040 --- Pima Sagua7c;' Cor;;rs~h Ne;r Tucson, Az --- -- -I
9485500 602 ~600_ 20000 _ _4560 --- __ Pima - Pantano Wash Nea~ucson Ariz__ __-___ II
9485550 2.72__1920_ 1210 2560 2485 Pima _ Arcadia Wash At Tucs0.!l.Arizona_

9485570 958 7460 4000 2590 --- Pima Alamo Wash At Tucson Az- - - -- -
9485900 4.93 652 460 4430 --- Pima Pima Wash Near Tucson, Ariz.

- -I- - ------ --
9485950 2.15 1090 705 ~_3600 --- Pima Geronimo Wash Near Tucson, Ariz.-I-- -- --
9486000 918 27700 29700 4400 --- Pima Rillito Cr Near Tucson, Az

- ----I-- - - ._-
9486300 250 23900 17000 4000 --- Pima Canada Del Oro Near Tucson, Az

9486500 -350~-46090"':: 65000 _ 4QOO 2100 Pima _sa~a Cruz River At ~a~o, Ariz-

9486700 7.13 N/A 560 I .3660 --- Pima Chiltepines Wash Near Sasabe, Ariz. _

9486800 463 22400 2200~3920 _2975 _Pima Altar Wash Nr Three Point~z _
9487000 776 21100 19100 3710 2540 Pima Brawley Wash Near Three Points, Ariz.

9487100 11.9 4440 13800 2800 _l _---1_ Pima__ Little Brawley Wash Nea~2hree Points, Ariz. ±x_
948714OL0.45 987 520 2530~ --- Pima San Joaquin Wash Near Tucson, Ariz. __ X_

Drainage

Gage No. Area

sq. miles

o Max

cfs

1900

7730

1400

12700

260

20000

27000

1900

6860

38000

9660

1

20000

1210
1

4000

460

705

29700

17000

LP3

0100

cfs

2870

10400

1850

29100

329

18500

15400

4480

9340

35000

17100

22600

1920

7460

652

1090

27700

23900I

I
I

23600 22000

19500 19100

14400 13800

987_l 520

9485500 602

9485550 272

9485570 9.58

9485900 4.93

9485950+ 2.15
9486000 918

9486300 [ 250

9486800 1~ 465
9487000 776

9487100_ 119

9487140 0.45

Drainage

Gage No. Area

sq. miles

! -9483250 I 2.08

9484000 35.5

9484200 16.3

9484500 219

9484510 6.46

9484560 289

9484570 38.4

9484580 14.1

9484590 50.5

9484600 457

9485000 44.8
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• • •
Notes:

Green = Gages that are not reported in the ADOT Manual.

Red = Gages that are not reported in the ADOT Manual and that have uncertainty associated with the discharge record due to upstream diversion or regulation.

Blue = Gages that are reported in the ADOT Manual that are updated or the data is different than what is reported previously.

I ADOT Manual I~ 1996 "Basin Characteristics"
Drainage LP3 Drainage LP3 Elevation

Gage No. Area 0100 0 MaJ Gage No. Area 0100 0 Max Mean Basin Gage County

sq. miles cfs cfS] __sq. miles cfs cfs feet feet

Station Name

Sel.

Gages

x

x

x

9489700~19
1-9490500 1232

9490800 40.2

9491000 782

Jl487250_ 1170 12500 32000 _948725~~_e--22500_f-3200Q 3350 I m I Pima ILc:>s Robles Wash ~ear ~a~ana, A~z. I II
_9487490_ 2.44 1300 715__9487400 _2.44__1390 715 280~im"'=-I9'_';j"t"'"w",c::h Trih~",,,,r ()IJij"t""'c..!'ri7 I II

9488500 1782 29000 53100 9488500 1782 29000 53100 2340 1470 Pinal Santa Rosa Wash Nr. Vaiva Vo, Ariz.
. - - ------f-- -- --

9488600 12.8 3340 1400 9488600 128 3340 1400 1620 .,. Pinal Silver Reef Wash Near Casa Grande, Ariz.-- --- - --- ._---- -- -_.__._-_.-
... ... ... ... 9489000 8581 13300 33000 3060 1021 Pinal Santa Cruz River Near Laveen, Ariz.
--- -- ----------

9489070 38.1 1420 __1070__94890~0 f--38:..!__1420_.......2...0~O 906~ 8650 Apache North Fork Of East Fork Black~Nr Alpine, Az I II
9489080+31.61 87 70__9489080 16~_87__ 70__ 9160 _ -.::· G~enlee Hannagan Creek Near Hannagan Me~dow, Ariz.

9489100 315 20500 14000 9489100 315 20500 14000 8700 6850 Apache Black River Near Maverick, Ariz.
--- --- - - --- - - - --- . -- -I-- -_.--- .
_9489200 1~8 426 323_1-9489200 1_48_~26_~23 8810 7850 ~pache PachetaCreekAtMaverick,Az : II

__.._. ._..__ _.._. .._. 9489500 560 23400 17900 8000 5725 Graham Black River Blw Pumping Ptant Nr Point Of Pines

6040 4510 9489700 119__6040__4510 7920__~910 Apache Big Bonito C Nr Fort Apache, Ariz. I
97900 50000 9490500 1232 103500 54700 7200 4345 Gila Black River Near Fort Apache, Ariz. Mile 5.0._---- --

535 510 9490800 40.2 535 510 9520 8372 Apache North Fork White River Nr. Greer, Ariz.-- -- ---
2280 2310 9491000 66 2280 2310 9320 7723 Apache North Fork White R Near Mcnary, Ariz.

... ..:..... I ... ..._ 9~1~00 2.27_ N/A --- - 120 ---6290-----=-.:· -Apache-North Fork White R TribN Whiteriv~I', Az I
9492400 38.8 1700 2700 9492400 38.8 1090 2700 8580 6050 Apache East Fork White River Nr Fort Apache, Ariz.--- - -- - ---- --- -- -- - - ---- - --- - _. .

9494000 632_ 17600 _14600 9494000 632 18200 14600__7400_ 4366 ~ila White River Ne~ort Apache, Ari~~ile 4.5 =3
9494300 225 11300 10000 9494300 225 11300 10000 6370 ... Navajo Carrizo C Ab Corduroy C Nr Show Low, Ariz.

9496000--203 - 33200 1-10900-:9496000= 203__~3200_-.-2090~=6370--~"--N~vajo Corduroy Creek Near Mouth, Near, Sh;-w LOW~iZ ---

9496500 439 36400 23000 9496500 439 36900 23000 6320 4750 Gila Carrizo Creek Near Show Low, Ariz.
- - --- -- -- -- -... I 9496600 0 1 307 165 5390 Gila Cibecue 1 Trib Carrizo Cr Nr Show Low, Ariz.

... 9496700 0.07 161 120 5240 Gila Cibecue 2, Trib Carrizo Cr, Nr Show Low, AriZ.

9496800.1 2.55 2850 __1260 3'4968~_~5__2850_.......2...260 5810__ Gila Carrizo Creek Trib Near Show Low, Ariz. 1__X_
1

'" ... ... ... 9497500 2849 122800 76600 6730 3355 Gila Satt River Near Chrysotite, Ariz. Mite 34.8

L 9497800J 295 22800_,-22200 9497800 295 20800 22200 5700 3200 Gi~a Cibecue Creek Near Chrysotile, Ariz. I --"
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• • •
Notes:

Green = Gages that are not reported in the ADOT Manual.

Red = Gages that are not reported in the ADOT Manual and that have uncertainty associated with the discharge record due to upstream diversion or regulation.

Blue = Gages that are reported in the ADOT Manual that are updated or the data is different than what is reported previously.

I ADOT Manu;;;-

Drainage LP3

Gage No. Area 0100 0 Max
sq. miles cfs cfs

9497900T ~62. 1 -125300~1-7290~

9497980 I 200 I 27000 15700

---L __

161 00 I 10900

X

I__X_
X

-~<-

__ ·I X_

------'-,- - -

1996 "Basin Characteristics" 1
Drainage LP3 Elevation Sel.

Gage No. Area 0100 0 Max Mean Basin Gage County Station Name Gages

~~="'1 sq. miles cfs cfs feet feet - d
9497900 62.1 11600_7290 6030! 4950 _Gila_Cherry Cree~Nea~Youn1J,Ariz___ _ I
9497980 200 25400 15700 5600 13200 _Gila _ Cherry Creek Near Globe, Ariz~
9498400 162 8440 5950 --- 2740 Gila Pinal_C At Inspiration Dam,Nr Globe-"-.Az

9498500 4306 227900 143000 6190 2177 Gila Salt River Near Roosevelt, Ariz.

9498600 0.66 348 I 265 6080 --- --Gila Cristopher Creek TribNear Kohl'S Ranch, Ariz

9498800 430 95500 38000 5810 I --- ~ila-== Tonto_Creek Ne~Gisela, Ariz.__- _

9498870 122 35400 44400 4390 .2730 __Gila_ R-'ye Creek Nr Gisela, Ariz. _

9498900 6.44 4070 2800 4590 --- _~ila_ Gold-.f.~ee~ear Payson-"--Ariz_.__

9499000 675 107900 72500 _ 5020 2523 __Gila__ Tonto Creek Abv. Gun C~r Roosevel~Az I
9501300 24.3 15300 7500 2960 --- Maricopa Tortilla_C~~At.J0rtilia Fla~Ari~ _ J
9502700 6.01 6250 480 5970 --- Yavapai Crookton Wash Near Seligman, Ariz. X

9502800 255 29200_f-14800 _5120"4455 -Yav~a~Williams-;-n Valle.LW Nr Paulden, A~ I_x
95030001 36.3 7710 6660 __ 5900 5204 ..::0vapa_i_ Granite_Creek Nea~resco~Ariz_.__ r X

9503700 [ 2150 38400 23200 ~410_14117 Yavapai Verde River Near Paulden, Ariz. r-
9503720 14.9 3860 1080 7110 --- Coconino Hell Canyon Near Williams, Ariz.- - - - - -_. - - -
9503740 0.75 I 220 84 5180 I --- Yavapai Hell Canyon Trib N Ash Fork. Az

9503750 14.5 I 9820 4100 - 5310 I --- Yavapai Limestone Canyon-Nr Pauld~, k
9503800 124 _689~-2300 -7620- I --- Coconino_ Volunteer Wash Near-Bellemont, Ariz._ _ _

9504000 3139 7050~ 53200 ~90 3500 _Yavapa~_VerdeRiver Nr Clarkdale, Ariz. _~
9504100 0.85 561 500 7050 --- Yavapai Hull Canyon Near Jerome, Ariz. ~
9504400- 1.15 1430 - 705 6880-- - ----- -C~conin~ Munds C-a-ny-o-n Trib-N-ear Sedona, Ariz. 1- -
9504500- 355 50100 f-26400 --6200 3470 Yavapai - Oak Creek Near Cornvill~, Ari;.-- --- - X

-- --- ---_..- - ---
9504800 0.05 369 53 3570 --- Yavapai Oak Creek Trib Near Cornville, Az _

9505200 111 15800 16000 6410 4020 Yavapa~YV~BeaverCreek Near_Rimrock, Arizona I

950522-2... _1.4 N/A 15.?0 7190.6750 Coconino LRoCky Gulch Nr Rimrock, Az _

1080

84

4100

2300

265

38000

44400

2820

61400

7500

480

14800

6660

500

705

26400

3860

220

9820

6890

348

95500

35400

4070

1101000
I

13900

6250

29200

7310

561

1430

i 43700

9498600 I 0.66

9498800 I 430

9498870 1- 122

9498900 I _6.44

9499000 r 675

9501300 I 24.3

95027001_. 6.01
9502800 255

95~~~00 I 3~~3

9503720 I 14.9

9503740 I 0.75

9503750] 14.5

95038001124

--- I
9504100 I 0.85

9504400l 1.15

9504500 I 355

95~~~ool ':;:'
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• • •
Notes:

Green = Gages that are not reported in the ADOT Manual.

Red = Gages that are not reported in the ADOT Manual and that have uncertainty associated with the discharge record due to upstream diversion or regulation.

Blue = Gages that are reported in the ADOT Manual that are updated or the data is different than what is reported previously.

Gage No.

ADOT Manual 1996 "Basin Characteristics"

Drainage LP3 Drainage LP3 Elevation

Area Q100 Q Max Gage No. Area Q100 Q Max Mean Basin Gage County

sq. miles cfs cfs sq. miles cfs cfs feet feet

Station Name

Sel.

Gages

X--. I~--+I----- ~n_. I X

9505250 I 48 1090~: 10500 9505250 49.4 10900 10500 5910 3920 Yavapai IRed Tank Draw Near Rimrock, Ariz X

_950530y 24.6 6290 _ 4000 _ 9505300 ~24.6_~6290-=:'000 6560 4870 Yavapa; Rattle,nake Canyon Nea, R;mlO'k,_M,
_9505350 __142 38200_ 26600 9505350 142 51400 26600 6220 3694 Yavapai Dry Beaver Creek Near Rimrock, Ariz.

--- --- --- --- 9505550 4297 N/A 55000 5544 3045 Yavapai Verde River Below Camp Verde,ArizI--- ---
9505600 3.42 573 210 9505600 3.42 573 210 7140 --- Coconino Dirty Neck Canyon Near Clints Well, Ariz.

-- - - - -1---- .-- .
9505800 241 30000 22400 9505800 241 32700 24800 6680 3630 Yavapai West Clear Creek Near Camp Verde, Ariz.

- I---

9505900 0.64 619 180 9505900 064 619 250 3540 --- Yavapai Cottonwood Wash Near Camp Verde, Ariz. X
---

_--- --- _ ---__--- 9506000 4644 166300119000 5560 2874 Yavapai Verde River Near Camp Verde, Ariz.

9507600 6.44 8600 2800 9507600 634 8600 2820 6430 --- Gila East Verde River Nr. Pine, Ariz.
--- -- -- --f-------

9507700 4.79 2480 1220 9507700 4.79 2480 1220 6980 --- Gila Webber Cr Ab West Fork Webber Cr N Pine, Az
-- -- - -- - -f---- -- -------

9507980 328 52800 23500 9507980 331 56700 23500 514() ?S()() (;il~ F~c;t VArrlA RivAr NA~r r.hilrlc; Ari7

9508300 36.4 18500 6830 9508300 36.4 17600 7380 4810 2320 Gila Wet Bottom Creek Nr Childs, Ariz. I II

--- --- --- --- 9508500 5493 200300 150000 5470 2029 Yavapai Verde River Blw Tangle Cr Ab Horseshoe Dam, Az

9510070__4.58 5530 1700__951007<2-~8_~53~~0_~30_~38~~aricopaWf Sycamore Cr Ab Mcfar Can, N Sunflower,AZ~ II
9510080 9.8 8030 3480 9510080 9.8 8030 3480 5260 --- Maricopa West Fork Sycamore Cr Nr Sunflower, Ariz. X

95-10100- 4.49 2670 1940 _ 9510100- 4A9 267~~4~_.5760_~~40 Maricopa East Fork Sycamore Creek N~Sunflower, Ariz. X II
9510150 52.3 42700 16100 9510150 523 42700 16100 4260 --- Maricopa Sycamore Creek Near Sunflower, Ariz. X

- - - - - -- -- ---- -------
9510170 2.6 950 402 9510170 2.6 773 402 3520 --- Maricopa Camp Creek Nr Sunflower, Az X

- -I-- -- --

9510180_ _152 5790 _ 1900_ 951 01~__15.2 6390 2550 3680 --- MaricoEa Rock Creek Near Sunflower, Ariz. X

9510200 164 51400 24200 9510200 164 46300 24200 3820 1759 Maricopa Sycamore Creek Near Fort Mcdowell X
--_. -f-- -

9512100 139 16800 21000 9512100 62 16800 21000 1780 1275 Maricopa Indian Bend Wash At Scottsdale Ariz X
- - --- -1-'--

9512200 1.75 3220 670 9512200 1.75 2230 1210 1730 1405 Maricopa Salt River Trib. In S. Mnt. Park, Phoenix, Ariz. X- -- - - --_.
9512300 121 2000tbo2400 9512300 121 21500 13800 3470 --- Maricopa Cave Creek Nr Cave Creek Ariz Xf.. - --- .

9512420 0.95 2910 800 9512420 0.95 2910 820 5900 --- Yavapai Lynx Creek Trib Near Prescott, Ariz. X

L...9512500 585 3.22,00 3~00 9512500 585 35900 33100 5000 343~.-!a::..apai Agua Fria River Near Mayer, Az I II
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• • •
Notes:

Green = Gages that are not reported in the ADOT Manual.

Red = Gages that are not reported in the ADOT Manual and that have uncertainty associated with the discharge record due to upstream diversion or regulation.

Blue = Gages that are reported in the ADOT Manual that are updated or the data is different than what is reported previously.

----- f------ll
9512700

9512800

9:,1 ~)(iOO 89.4 9810 I 523U !?.3GO 3140 Yavapai Tu!l<ey Creek Near Cleator Arizona

1.07 1570 1200 2140 --- Maricopa Agua Fria River Trib #2 Nr Rock Springs, Ariz ±X

1111 2118QQ.. 85000:=4770 1800 MaricoP~AguaF7ia Rivec-Near R-;ckSpri~~s-,-Ariz-._. __ X-

~/l I?B:iU ~-l/.H N/A 1OUOU _.- 1890 Yavapai Boulder Creek 1\11 Rock Sprinys Az.

"" IC"J IU "'" '"400 '/"0 on ~ Y"ap,i Cotto"wood CleekN, WaOdeil Dw" AL - ~H'
18600 9513780 683 35000 18600 3970 2310 Maricopa New River Nr Rock Springs, Ariz. X

- -- 1--- --f- --- -
19500 9513800 83.3 37500 19500 3600 1984 Maricopa New River At New River, Ariz. X

- -- - -- ----- --
1850 9513820 11.1 4630 1850 1980 --- Maricopa Deadman Wash Near New River, Ariz. X

- --1--- ---
14600 9513835 185 31700 14600 2700 1190 Maricopa New River At Bell Road, Near Peoria, Ariz. X

- -f- . ---

11500 9513860 64.9 27600 11500 2180 1473 Maricopa Skunk Creek Near Phoenix, Ariz. X
- -- -- - -- -----

38000 9513890 317 75100 38000 2320 --- Maricopa New River At Peoria, Ariz. X
- - - - - - --- - -I-- -- - -

38000 9513910 600 49800 38000 2130 1046 Maricopa New River Nr Glendale, Ariz. X
-- -- -I--- -- -'--I-- ---- -

29300 9513970 554 N/A 44200 3010 953 Maricopa Agua Fria River At Avondale, Ariz. X
- - -- - -

6300 9514200 _420 8470 6310 1570 --- Marico~yvaterman Wash Near Buckeye, Ariz. X

58000 9515500 417 43000 58000 4750 2236 Yavapai Hassayampa River At Box Damsite Nr Wickenburg Az X
-- - --f-- ----- - -- - .

860 9515800 5.57 7100 1300 2690 --- Maricopa Hartman Wash Near Wickenburg, Ariz. X
- --- -- - ~I-- - --- -

47500 9516500 796 45600 47500 3190 1831 Maricopa Hassayampa River Nr Morristown, Ariz. X
--- -- - -- -~ - ~I-- ----- - --- _. --

2900 9516600 631 3720 2900 2290 --- Maricopa Ox Wash Near Morristown, Ariz. X- -- -- ---- _.
6840 9516800 137 33900 13000 2260 --- Maricopa Jack Rabbit Wash Near Tonopah, Ariz. X--- ---- - - - - -

39000 9517000 1471 40500 39000 3010 825 Maricopa Hassayampa River Near Arlington, Ariz. X- - --- - -- - - - - - - -- --- _.
720 9517200 2.79 1080 720~2480 --- Maricop~,.gentennial Wash_Tributary Near Wenden, Ari~ _ _ _X_

455Q... 9517280 8~2 7340 _4550 2590 --- Maricopa Tiger Wash Ne~A~uila-,-Ariz. X

3640 9517400 47.8 4560 3640 1630 --- Maricopa Winters Wash Near Tonopah, Ariz. X- - -- - ---
--- 9517500 1810 N/A 14500 --- 773 Maricopa Centenial Wash Nr. Arlington, Ariz. X

L-1430 9519~0 2.43 2050 1430 950 --- Maricop~ ~ainbow Wash Trib Nea~uckeye-,-Ariz. X_

34600

37500

6070

41800

31000

75100

47100

49000

7840

43000

7450

43900

5330

32900

49200

1240

6910

4560

9513780~67.3
9513800 83.3

9513820 11 .1

95138351 185
9513860 64.6

9513890-F317
9513910 323

9513970 880

9514200 420

9515500 417

9515800 5.57

9516500 796

9516600 6.31

9516800 137

9517000!B-1470
9517200 2.79

9517280 85.2

9517400 47.8

I ADOT Manual Ib 1996 "Basin Characteristics" I
I Drainage LP3 j Drainage LP3 Elevation Sel.

Gage No. Area 0100 ... O. M.ax Ga.. ge.NOo. Are.a. . 0100 0 Max Mean Basin Gage County Station Name Gages
____ sqo~miles_cfs.. _ods ~~ 59__miles cfs cfs feet feet I

i-"-"'=-__-_=-_=I- ----=-=- ~_ - r----" I ., I I I I I I I

9512700 I 1.07 , 1730 1 1200

9512800 1110 182000 85000

~~~ { ~~~

L95196~2.43 J 1670

p:\28900042\hydrology\Tbll0-l.xls Page 12 of 13 8/12/00



• • •
Notes:

Green = Gages that are not reported in the ADOT Manual.

Red = Gages that are not reported in the ADOT Manual and that have uncertainty associated with the discharge record due to upstream diversion or regulation.

Blue = Gages that are reported in the ADOT Manual that are updated or the data is different than what is reported previously.

- - -- - - - -

ADOT Manual 1996 "Basin Characteristics"

Drainage LP3 ~ 0,,;na9' LP3 Elevation Sel.

Gage No. Area Q100 Q Max Gage No. Area Q100 Q Max Mean Basin Gage County Station Name Gages
sq. miles cfs cfs sq. miles cfs cfs feet feet

-- - --

9519750 68.8 12600 2670 9519750 68.6 4450 3610 1900 --- Maricopa Bender Wash Near Gila Bend, Ariz. X
- I---

9519760 116 11400 3150 9519760 116 6850 3150 1980 848 ~aricopa Sauceda Wash Near Gila Bend, Ariz. X
- -_.- - - - - --

9519780 12.9 27600 4430 9519780 12.9 27600 4430 1050 --- Maricopa Windmill Wash Near Gila Bend, Ariz. X
- ------ - t---
9520100 8.7 5220 1530 9520100 8.7 5220 1530 674 --- Maricopa Military Wash Near Sentinel, Ariz. X

--f-- I--- - -_.
9520110 0.44 327 240 9520110 0.44 327 240 1760 --- Pima Hot Shot Arroyo Near Ajo, Ariz. X- - - I--- - - -
9520130 4.72 2380 1670 9520130 4.72 2380 1670 1920 --- Pima Darby Arroyo Near Ajo, Ariz. X
- -f--- I--- .-
9520160 2.18 1620 1800 9520160 2.18 1620 1800 2100 ... Pima Gibson Arroyo At Ajo, Az X

l- i-- - -
9520170 243 11800 8030 9520170 243 11800 8030 1950 1309 Pima Rio Cornez Nr. Ajo, Ariz. X

f- f- I--- - ~ -
9520200 12.1 1490 940 9520200 12.1 1490 940 1280 --- Maricopa Black Gap Wash Near Ajo, Ariz. X

- - --
9520230 1.49 2130 590 9520230 1.49 2230 590 1280 --- Maricopa Crater Range Wash Near Ajo, Ariz. X

-

9520300 0.9 710 510 9520300 0.9 656 510 2040 -.- Pima Alamo Wash Trib Near Ajo, Ariz. X
I- - I--- _. -- ---

--- --- --- --- 9520350 0.09 273 117 601 _.- Yuma Mohawk Pass Wash At Mohawk, Az.
---

9520400 1.99 3930 1590 9520400_ 1.99 3930 1590 395 --- Yuma Ligurta Wash At Ligurta, Az. X
- -- .---
9535100 569 15200 12500 9535100 569 11400 12500 2250 1830 Pima San Simon Wash Nr Pisinimo Az-- - .- - - --

--- --- ... --- 9535200 26.8 N/A 2800 2560 --- Pima Sells Wash Trib At Sells, Ariz.
------
9535300 1250 7250 10400 9535300 1250 5810 10400 2699 1770 Pima Vamori Wash At Kom Vo, Az-- - - -
9536100 076 589 173 9536100 0.81 589 375 5210 --- Graham Pitchfork Canyon Trib Near Fort Grant, Ariz. X

---
9536350 0.65 413 191 9536350 0.65 413 191 6280 ..- Cochise Surprise Canyon Near Dos Cabezas, Ariz.-- - - -- --
9537200 79.1 9880 4600 9537200 79.1 13500 5200 5360 4620 Cochise Leslie Creek Near Mcneal, Ariz. X

- -- - -- - - - -
9537500 1023 5750 5060 9537500 1023 5220 5060 4740 3909 Cochise Whitewater Draw Near Douglas,Ariz.

p:\28900042\hydrology\TbI10-1.xls Page 13 of 13 8/12/00



• •
Comparison of LP3 1OO-year peak discharges for watershed representative of Maricopa

County
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• •
Comparison of LP3 100-year peak discharges for all gage locations
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WWW PT by Name List Page 1 of5

LOCATION

1649 Maricopa
County

2280 Maricopa
County

1649 Maricopa
County

1800lPhoenix

1280 Phoenix

1125256

,11202
I

. _. --_.._ __ __ ,_ __ _._-_.._ ,..-

335744

1/4 mi. ENE of 1-17

1i:mBfatr'-~~I27;-1!11:33:2Q;)t--1&5OiiW~~;;';tYttan:d Cactu_s_R_d_.--it\ 1133200 1850 La P .5 mi. NE of Salome
i n US 60 Bridge

1/25/84 4N-3E- 3343 15
15

7/12/947N
5W-10

4818 11/26/963N-3E- 333447 112031 1
28

FCDMC Water-level Sensors Sorted by Name - Updated 02/09/2000
SENSOR_ID_# DATE_INSTALLED T_R_S LATITUDE LONGITUDE ELEVATION JURISDICTION

Centennial
Railroad

_ .._ _ _ _ _.-'-. _.. _ _ _ _ _--'- _ _ _ 1 -'.

ACDC@14

10th St. Wash
Basin #1

ACDC@43rd 11/14/90 3N 16
Ave. ..22

ACDC@67th 6/7/90 3N-1E- 210
Ave. 12

10/28/82 4N-2E- 334037
21

Adobe Dam Pool

Agua Fria@
Buckeye

Agua Fria@
Grand Ave.

Apache Junction
FRS

Aspen Dam

• Bemeil Wash 1115616

Buckeye FRS 1124402

Buckeye FRS #2 5208 1123547

6813 1123320

•

•

http://156.42.96.39/alert/Flow/ptbyname.html 6/30/00



WWW PT by Name List Page 2 of5

i1a River at
Maricopa Road bridge

Gila River at Olberg
Bridge, 3 mi. ENE of
Sacaton

1/4 mile NNW of
115th Ave. and
Baseline Rd.

aricopa
unty

esa

1120 Gila R. Tribe

1915

1131707

1124649

untain Hills 1/4 mi. N of Palisades
Blvd. and Golden
Eagl'; Blv~.

;52~111:i5i30:3t--rumti~~~;;tyY-~100~mi. West of SR 93
!(Casa Grande) on SR

1----!--,,---li---.-e-.- 184
•

1
1/4 mi. E of Power .
Rd. and Guadalupe

~Rd.

3323241121828

330522 1114115

331016 1120021

·;-;??1R-i1i11AA1ii.......r-1m;tphho~e;n:hix;-- 11/4 mi. ssw of
Baseline Rd. and 1-10______-'- ----'1 •__.

lying E

Estrella F

Freestone Ba

~~~~~e@'-E-I-~"'Y--'--' ..'._'~-'--r-.--"-- 6/29/94r~-_1-3-'333o·38--111219 32 "hoeni-x~- W:m~I'~c~ and EI'"

-i330627j1:j3:i9ij77:-t--68'5~;;;;~P;---Mirage Rd.

EMF@
Queen<:reelk Rdl. I

.Gila @ Maricopa 4/6/953S-3E-
Rd 13

Gila @ Olberg 4S-6E-
12

t=-~~"'"'"':::"--l--·---:~r----::,,:,:=

!--:--~~_.~~._"--t--"- .............
East Fork CC #1 I,

I-:::-::~:::-:::-:--::--'+---=±----:'=~f'":":"~--I~":":-_JGila@Estrella12/2/92 N- ~1~1~2':"23~33:--+--'
Pkwy. W-31

•

•

http://156.42.96.39/alert/Flow/ptbyname.html 6/30/00



assayampa River a
S 60/93 in
ickenburg

4 mi. N of Richwood
ve. & Golden Eagle
Ivd.

Page 3 of5

3mi. NWof
Morristown and 7
miles SE of
Wickenburg

1-10 bridge over
Hassayampa River;
12 mi WNW of
Buckeye

6 mi. ESE
unction

On Indian Bend Wash
just S. of Indian Bend

2245 Yavapai County 6 mi. N of
Wickenburg on
Hassayampa River,
Yavapai County

1035 Maricopa
County

1071 Scottsdale

11

154

14447

1115355

M~~~:~-'-'-n~n~~~%Wof

~5747-rmA9~40~I--:M8~;';;;:;--IHarquahala Valley
3 On US 60 bridge, 6.3

mi. West of US 60 I
S 93

IBW@
Sweetwater

IBW @ Interceptor

IBW @ McDonald
Dr.

IBW @ McKellips
Rd.

Bend Rd.

I
School

Lake Marguarite 111 5356

Martinez Creek 1124730

McMicken Dam 1122523

McMicken
Floodway

Narrows Dam

New River @ Bell 1121427 1200 Peoria
Rd.

New 1121700 1050 Glendale 1/2 mi.
Glendale on Gle

bridge

New 1121331 1498 Peoria 1/2 mi. NE ofJ• Rd. and 83rd A

New River Pool 1121331 1498jPeoria 1/2 mi. NE of Jom
Rd. and 83rd Ave._...._ ...._..................... __••_H.HH............_ ••_._. ....._._1..._.... ·....·........___.··H_·__ •___.HM

WWW PT by Name List

~.u..,,_~ __,·~

Harqua 5128

• Hartman Wash 7

Hassy@ 1123941
Morristown

Hassy R. @ Box 5308 1124410
Canyon

Hassy R. @ 1-10 5283 1124546

•

http://156.42.96.39/alert/Flow/ptbyname.html 6/30/00
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1420 Phoenix

1-"17w1Fountain Hills

..L.._ ... L._...._.

1124736

111 4048

1120721

1120825

11120457

332917

33 58 32 112 43 097113

4753

4748

5983

hill FRS

StoneRidge Dam-f---'"':5~96~8+-~"-~"-12-/11/9613N-6E- 33-35-41 111-44-01
22

._ '...... . _--_ _- ._._,""""-"""'-'-"'-"---" _ _ ,'.__ _ ,_ _ __ _ __. _..__ _ _.... _..

Skunk Creek @ 1
17

-"-="='+--~~+-Signal Buttes FRS

Skunk Cr. or New
R.

Sols Wash or
Matthie

South Mountain
Fan

Scatter Wash

North Heights
Dam

Old X-cut@
Thomas

Old Cam

Powder House
Wash

McDowell

Queen Ck@ 1113541
Rittenhouse

Cr.@CAP

Rawhide Was 55

Reata Pass Dam

Rittenhouse FRS 26

Saddleback FRS 30421

.--• Salt R. @ Priest
Dr,

Santa Cruz @ SR
84

Santa Rosa @ SR
84

•

•

http://156.42.96.39/alertlFlow/ptbyname.html 6/30/00
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•

•

WWW PT by Name List

.Sunsel FRS

------+----+-----Tatum Basin
Inflow

Tatum Basin
Outflow

h

VekolWash

Vineyard FRS

White Tanks 3

White Tanks 4

http://156.42.96.39/alert/Flow/ptbyname.html

33 57 25--r12 44 24

3 36 24~111 4506

1124433

111 5901

1131643

1122814

Page 5 of5

he Eagle
/ Salome Hwy
lion

1-8 bridge, halfway:
between Gila Bend
and Casa Grande

Alignments of
Tomahawk Rd. and
Williams Field Rd.

4mLNofl-10on
Jackrabbit Trail
alignment

1/4 mL NE ofTulhill
Rd. and Van Buren
St.

6/30/00





• Method 2 Data
ADOTManual

Regression Equations Gage Data Selected Gages
Area LP3100 Qmax Area LP3100 Qmax Area LP3100 Qmax

sq. miles cfs cfs sq. miles cfs cfs sq. miles cfs cfs
0.51 591 244 2.40 6960 3200 3.54 913 1610
0.52 597 247 2.41 293 183 3.57 387 253
0.53 603 250 2.43 3360 1500 3.63 7490 3700
0.54 609 253 2.43 1670 1430 4.37 1460 1570
0.55 615 255 2.44 1300 715 4.49 2670 1940
0.56 621 258 2.55 2850 1260 4.58 5530 1700
0.57 627 261 2.56 131 98 4.72 2380 1670
0.58 633 264 2.60 950 402 4.93 652 460
0.59 639 267 2.71 2270 950 5.25 2140 1460
0.60 645 270 2.72 1920 1210 5.57 2220 2600
0.61 651 272 2.79 1240 720 5.57 7450 860
0.62 657 275 2.85 7350 1950 5.88 3530 2340
0.63 662 278 2.94 4460 3000 6.01 6250 480
0.64 668 281 3.15 18400 3800 6.31 5330 2900
0.65 674 283 3.18 708 151 6.44 4070 2820
0.66 679 286 3.28 182 87 6.46 329 260
0.67 685 289 3.42 573 210 6.95 4250 4000
0.68 690 291 3.53 2260 1470 7.24 1020 898
0.69 696 294 3.54 913 1610 7.27 5300 250
0.70 701 297 3.57 387 253 8.02 4410 4340
0.71 706 299 3.63 7490 3700 8.20 4890 5000
0.72 712 302 3.83 449 190 8.47 4590 869• 0.73 717 304 4.37 1460 1570 8.70 5220 1530
0.74 722 307 4.49 2670 1940 9.58 7460 4000
0.75 728 310 4.58 5530 1700 9.80 8030 3480
0.76 733 312 4.72 2380 1670 10.30 2540 1200
0.77 738 315 4.79 2480 1220 11.10 6070 1850
0.78 743 317 4.93 652 460 11.90 4400 13800
0.79 748 320 5.22 4030 530 12.10 1490 940
0.80 754 322 5.25 2140 1460 12.80 3340 1400
0.81 759 325 5.52 326 262 12.90 27600 4430
0.82 764 327 5.57 7450 860 13.50 3130 1000
0.83 769 330 5.57 2220 2600 14.10 4480 1900
0.84 774 332 5.88 3530 2340 14.50 9820 4100
0.85 779 335 6.01 6250 480 14.60 6170 2920
0.86 784 337 6.31 5330 2900 14.70 5290 1030
0.87 788 339 6.44 4070 2820 15.00 4640 2550
0.88 793 342 6.44 8600 2800 15.20 5790 1900
0.89 798 344 6.45 2150 1130 15.60 5710 3500
0.90 803 347 6.46 329 260 16.30 1850 1400
0.91 808 349 6.95 4250 4000 23.00 1900 2900
0.92 813 351 7.24 1020 898 24.30 13900 7500
0.93 817 354 7.27 5300 250 26.50 2310 1270
0.94 822 356 7.85 2320 1680 31.30 892 715
0.95 827 358 8.02 4410 4340 35.20 6910 3200
0.96 831 361 8.11 748 401 35.50 10400 7730
0.97 836 363 8.20 4890 5000 36.30 7310 6660
0.98 841 365 8.47 4590 869 36.40 18500 6830
0.99 845 368 8.70 5220 1530 38.40 15400 27000

• 1 850 370 9.30 3030 890 43.00 12300 8600
2 1236 569 9.58 7460 4000 44.80 17100 9660
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DRAINAGE AREA, IN SQUARE MILES

Figure 40. Joint distribution of mean basin elevation and drainage area for gaged sites in the
Central Arizona Region 12.
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Table 16. Generalized least-squares regression equations for estimating regional flood-frequency relations for the
Central Arizona Region 12
Equation: Q, peak discharge, in cubic feet per second; AREA, drainage area, in square miles; and ELEV, mean basin elevation, in feet. Data were
based on 68 stations. Average number of years of systematic record is 21.

Recurrence Average
Equivalentstandard errorinterval, In . Equation

of prediction, in years of
years

perC:6nt record

2 Q=41.lAREA0.629 105 0.23

5 Q=238AREA0.687(ELEV/1,000)"0.358 68 1.90

10 Q=479AREA0.661 CELEV/1 ,000)"0.398 52 6.24

25 Q=942AREA0.630CELEV/1,000)"0.383 40 17.8

• 50 Q=10(7·36-4.17AREA·O.08)(ELEV/1000rO.440 37 27.5

100 Q=l0(6.55.3.17AREA,o.ll )CELEV/l,OOOr0,454 39 32.1
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Figure 41. Relations between 1OO-year peak discharge and drainage area and plot of maximum
peak discharge of record and drainage area for gaged sites iii the Central ArizOifa Region 12.
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Figure 42. Relations between 1DO-year peak discharge and drainage area and plot of maximum
peak discharge of record 'and drainage area for gaged sites in the Southern Arizona Region 13.

Table 17. Generalized least-squares regression equations for estimating regional flood-frequency relations for theSouthern Arizona Region 13

Equation: Q, peak discharge, in cubic feet per second; and AREA, drainage area, in square miles. Data were based on 73 stations. Average numberof years of systematic record is 21.



Notes:e IINot ,howo ;0 F~"", 8.3
Not shown in Figure 8.4

Not shown in Figure 8.3 and Figure 8.4

Region 12
Mean, mean basin elevation = 5011 but used = 6,000
Q100 =10(6.05-J·17W..11)(Elev/1000r404

Region 13
Q

100
=10{M2-2.42·A"..12)

Mean 100-yr Peak

Flood Drainage Basin LP3 Discharge

Gage No. Region Area Elevation Q100 QMax Relation

sq. miles feet cfs cfs cfs
43 12 0.0 3,570 61 53 48
22 12 0.1 5,240 168 120 75

21 12 0.1 5,390 326 165 130

7 9424700 12 0.6 3,470 993 250 737

51 9505900 12 0.6 3,540 619 180 737

27 9498600 12 0.7 6,080 348 265 756

37 fIIiIr. 12 0.8 5,180 220 84 841, Ih~$<j
10 9468300 12 0.8 4,410 1,690 640 914

40 9504100 12 0.9 7,050 561 500 932

6611..- 12 1.0 5,900 2,910 800 1,020

68 9512700 12 1.1 2,140 1,730 1,200 1,123

41 9504400 12 1.2 6,880 1,430 705 1,189

e i
45 9505220 12 1.4 7,190 1,640 1,430 1,386

4 12 1.7 3,520 2,610 1,310 1,609
..,/

64 9512200 12 1.8 1,730 3,220 670 1,644

3 9424410 12 2.0 3,700 1,090 353 1,811
23 12 2.6 5,810 2,850 1,260 2,172

60 9510170 12 2.6 3,520 950 402 2,203

49 1.$. 12 3.4 7,140 573 210 2,678
.{0(8. -- 'w" ,

58 9510100 12 4.5 5,760 2,670 1,940 3,232

56 9510070 12 4.6 5,430 5,530 1,700 3,276
53 9507700 12 4.8 6,980 2,480 1,220 3,377
79 9515800 12 5.6 2,690 7,450 2,600 3,736
33 9502700 12 6.0 5,970 6,250 480 3,929
81 9516600 12 6.3 2,290 5,330 2,900 4,057
30 9498900 12 6.4 4,590 4,070 2,820 4,111
52 9507600 12 6.4 6,430 8,600 2,800 4,111
6 9424480 12 7.0 4,680 4,250 4,000 4,321

57 9510080 12 9.8 5,260 8,030 3,480 5,377
72 12 11.1 1,980 6,070 1,850 5,809

2 12 13.5 4,610 3,130 1,000 6,545
38 9503750 12 14.5 5,310 9,820 4,100 6,832
36 __

12 14.9 7,110 3,860 1,080 6,944
'.j. ~,-,(,;._;:,~,,- -=-~

61 9510180 12 15.2 3,680 5,790 1,900 7,027
32 9501300 12 24.3 2,960 13,900 7,500 9,225
47 9505300 12 24.6 6,560 6,290 4,000 9,290
35 9503000 12 36.3 5,900 7,310 6,660 11,518
55 9508300 12 36.4 4,810 18,500 6,830 11,535

16 ~f;[{j~~[" 12 38.8 8,580 1,700 2,700 11,939

• 46 9505250 12 48.0 5,910 10,900 10,500 13,366
59 9510150 12 52.3 4,260 42,700 16,100 13,978

p:\28900042\excel\lndirect_Methods.xls Page 1 8/29/00



• Notes:

Not shown in Figure 8.3

Not shown in Figure 8.4

Not shown in Figure 8.3 and Figure 8.4

Region 12

Mean, mean basin elevation = 5011 but used = 6,000
Q100 =10(6.55-3.17"N-.11)(Elev/1 000)".454

Region 13
Q

100
=10(5.52-2.42"N.. 12)

Mean 100-yr Peak

Flood Drainage Basin LP3 Discharge

Gage No. Region Area Elevation Q100 QMax Relation
sq. miles feet cfs cfs cfs

25 9497900 12 62.1 6,030 25,300 7,290 15,270

74 9513860 12 64.6 2,180 31,000 11,500 15,579

70 9513780 12 67.3 3,970 34,600 18,600 15,906

71 9513800 12 83.3 3,600 37,500 19,500 17,694

5 12 109.0 0 0 1,000 20,166

44 9505200 12 111.0 6,410 16,100 10,900 20,343

14 9489700 12 119.0 7,920 6,040 4,510 21,028

65 9512300 12 121.0 3,470 20,000 12,400 21,195

29 9498870 12 122.0 4,390 35,400 44,400 21,278

39 9503800 12 124.0 7,620 6,890 2,300 21,442

82 12 137.0 2,260 32,900 6,840 22,471

63 12 139.0 1,780 16,800 21,000 22,623

• 48 9505350 12 142.0 6,220 38,200 26,600 22,850

1 9424200 12 143.0 5,350 11,700 7,000 22,924

62 9510200 12 164.0 3,820 51,400 24,200 24,421

73 9513835 12 185.0 2,700 41,800 14,600 25,798

26 9497980 12 200.0 5,600 27,000 15,700 26,720

19 9496000 12 203.0 6,370 33,200 10,900 26,898

18 9494300 12 225.0 6,370 11,300 10,000 28,159

50 9505800 12 241.0 6,680 30,000 22,400 29,025

34 9502800 12 255.0 5,120 29,200 14,800 29,751

24 9497800 12 295.0 5,700 21,800 22,200 31,689

12 9489100 12 315.0 8,700 20,500 14,000 32,591

75 9513890 12 317.0 2,320 75,100 20,000 32,679

76 9513910 12 323.0 2,130 47,100 38,000 32,941

54 9507980 12 328.0 5,140 52,800 23,500 33,156

42 9504500 12 355.0 6,200 43,700 26,400 34,284

78 9515500 12 417.0 4,750 43,000 58,000 36,665

28 9498800 12 430.0 5,810 95,500 38,000 37,133

20 9496500 12 439.0 6,320 36,400 23,000 37,451

13 12 560.0 8,000 28,100 17,900 41,338

67 9512500 12 585.0 5,000 31,700 33,100 42,065

17 9494000 12 632.0 7,400 17,600 14,600 43,375

77 12 633.0 0 0 29,300 43,402

31 9499000 12 675.0 5,020 101,000 61,400 44,513

80 9516500 12 796.0 3,190 43,900 47,500 47,459

11 9468500 12 1,026.0 4,480 54,500 40,600 52,261

69 9512800 12 1,110.0 4,770 182,000_ 53,817

8 9424900 12 1,128.0 4,010 37,900 23,100 54,139

• 15 9490500 12 1,232.0 7,200 97,900 50,000 55,929
9 9425500 12 1,439.0 3,650 69,600 33,600 59,182

p:\28900042\excel\lndirect_Methods.xls Page 2 8/29/00



• Notes:

~i~li'1r~~!~ Not shown in Figure 8.3
• Not shown in Figure 8.4

Not shown in Figure 8.3 and Figure 8.4

Region 12
Mean, mean basin elevation = 5011 but used = 6,000
Q

100
= 10(6.55.3.17w-.11)(Elev/1000r454

Region 13
Q

100
= 10(5.5Z-Z.4Z-AA -.1Z)

Mean 100-yr Peak

Flood Drainage Basin LP3 Discharge

Gage No. Region Area Elevation Q100 QMax Relation

sq. miles feet cfs cfs cfs

9471185 13 0.0 38 31

173 9520350 13 0.1 263 117

123 9481800 13 0.2 229 110 303

142 9485100 13 0.2 336 49 336

9471087 13 0.2 766 541 415

116 9478600 13 0.4 417 280 621

166 9520110 13 0.4 327 240 707

151 9487140 13 0.5 987 520 719

129 9483040 13 0.5 627 238 731

117 9479200 13 0.5 431 262 788

178 9536350 13 0.7 413 191 937

177 9536100 13 0.8 589 173 1,045

• 100 9428545 13 0.8 296 84 1,054

107 9471600 13 0.8 385 375 1,073

125 9482330 13 0.8 560 337 1,092

9471170 13 0.9 2,020 1,270 1,146

172 9520300 13 0.9 710 510 1,173

171 9520230 13 1.5 2,130 590 1,633

174 9520400 13 2.0 3,930 1,590 1,958

131 9483200 13 2.0 793 430 1,988

128 9483030 13 2.1 7,390 2,420 2,030

145 9485950 13 2.2 1,090 705 2,053

168 9520160 13 2.2 1,620 1,800 2,070

110 9472400 13 2.4 6,960 3,200 2,195
. 161 9519600 13 2.4 1,670 1,430 2,211

153 9487400 13 2.4 1,300 715 2,216

108 9471700 13 2.7 2,270 950 2,360

158 9517200 13 2.8 1,240 720 2,401

127 9482480 13 2.9 4,460 3,000 2,476
9471120 13 3.2 8,470 4,390 2,592

124 9481900 13 3.6 8,050 1,840 2,785

112 9473200 13 3.6 7,490 3,700 2,798

113 9473600 13 4.4 1,460 1,570 3,108

167 9520130 13 4.7 2,380 1,670 3,245

144 9485900 13 4.9 652 460 3,324

9471195 13 5.2 11,800 2,590 3,430

104 9470900 13 5.3 2,140 1,460 3,441

9471080 13 6.4 3,080 2,220 3,837
135 9484510 13 6.5 329 260 3,850

• 109 9472100 13 8.0 4,410 4,340 4,315

165 9520100 13 8.7 5,220 1,530 4,501

p:128900042\excel\lndirect_Methods.xls Page 3 8/29/00



Notes:e Not shown in Figure 8.3
Not shown in Figure 8.4

Not shown in Figure 8.3 and Figure 8.4

Region 12
Mean, mean basin elevation = 5011 but used = 6,000
0 100 =1Ol6.55-3.17w-.11)(Elev/1 000)"'454

Region 13
0

100
=10(5.5Z-Z.4Z-N..1Z)

Mean 100-yr Peak

Flood Drainage Basin LP3 Discharge

Gage No. Region Area Elevation 0100 QMax Relation

sq. miles feet cfs cfs cfs

9471090 13 9.1 7,490 2,640 4,609

121 9481700 13 10.3 2,540 1,200 4,906

150 9487100 13 11.9 4,400 13,800 5,274

170 9520200 13 12.1 1,490 940 5,318

155 9488600 13 12.8 3,340 1,400 5,468

164 9519780 13 12.9 27,600 4,430 5,489

138 9484580 13 14.1 4,480 1,900 5,733

101 9428550 13 14.6 6,170 2,920 5,831

102 9428800 13 14.6 5,650 1,950 5,831

114 9478200 13 15.6 5,710 3,500 6,021

133 9484200 13 16.3 1,850 1,400 6,149

126 9482420 13 26.5 2,310 1,270 7,706e/) 132 9484000 13 35.5 10,400 7,730 8,773

9471140 13 36.7 8,030 6,590 8,901

137 9484570 13 38.4 15,400 27,000 9,077

130 9483100 13 43.0 12,300 8,600 9,528

141 9485000 13 44.8 17,100 9,660 9,696

160 9517400 13 47.8 4,560 3,640 9,965

139 9484590 13 50.5 9,340 6,860 10,197
9471200 13 57.7 14,000 11,500 10,776

162 9519750 13 68.8 12,600 2,670 11,575

179 9537200 13 79.1 9,880 4,600 12,238

118 9480000 13 82.2 11,200 12,000 12,425

159 9517280 13 85.2 6,910 4,550 12,601

163 9519760 13 116.0 11,400 3,150 14,191

115 9478500 13 144.0 46,100 42,900 15,384

122 9481750 13 176.0 17,100 16,000 16,549
120 9481500 13 209.0 15,100 16,000 17,593

134 9484500 13 219.0 29,100 12,700 17,884

169 9520170 13 243.0 11,800 8,030 18,543

147 9486300 13 250.0 23,900 17,000 18,726

136 9484560 13 289.0 18,500 20,000 19,677

156 9514200 13 420.0 7,840 6,300 22,271
140 9484600 13 457.0 35,000 38,000 22,885
148 9486800 13 465.0 23,600 22,000 23,013
119 9480500 13 533.0 23,600 31,000 24,031
111 9473000 13 537.0 28,200 70,800 24,088
175 9535100 13 569.0 15,200 12,500 24,529
143 9485500 13 602.0 22,600 20,000 24,963

.' 103 9470500 13 737.0 21,500 22,000 26,560

149 9487000 13 776.0 19,500 19,100 26,977

p:\28900042\excel\lndirect_Methods.xls Page 4 8/29/00



•

•

Notes:

II
'~ ···5;~ Not shown in Figure 8.3

Not shown in Figure 8.4
Not shown in Figure 8.3 and Figure 8.4

Region 12
Mean, mean basin elevation = 5011 but used = 6,000
0

100
= 10(6.55-3.17W..11)(Elev/1000r454

Region 13
0

100
= 10(5.52.2.42-Ao

•• 12)

Mean 100-yr Peak
Flood Drainage Basin LP3 Discharge

Gage No. Region Area Elevation Q100 QMax Relation
sq. miles feet cfs cfs cfs

146 9486000 13 918.0 27,700 29,700 28,362
180 9537500 13 1,023.0 5,750 5,060 29,276

152 9487250 13 1,170.0 12,500 32,000 30,433

105 9471000 13 1,219.0 45,700 98,000 30,792
176 9535300 13 1,250.0 7,250 10,400 31,013
157 9517000 13 1,470.0 49,200 39,000 32,461
106 9471550 13 1,730.0 28,000 24,200 33,953
154 9488500 13 1,782.0 29,000 53,100 34,228

p:\28900042\excel\lndirect_Methods.xls Page 5 8/29/00
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BASIN, CLIMATIC, AND FLOOD CHARACTERISTICS FOR STREAMFLOW-GAGING STATIONS
IN THE SOUTHWESTERN UNITED STATES--Continued

rnc.189
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1,310

1,000
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115

350

4,000

290

88

87

85

135

421

401

353

48

110

240

153

860

383

253

890

383

10,400

1,130

1,580

1,680

9,330

Maximum
peak discharge

of reoord
(cubic feet
per second)

4,430
4,700

1,500
910

1,200
780
887

3,900

539
190
248

214

682
744
795
465; ,
565

11,800
2.9.1.200

6,780
430
462

7,380
1,120
1,880

1,280

2,050

1,880
31,000
31,100

421
442

1,140
2,150
2,170
2,320
2,310

100

403
3,090
3,170
2,350
2,850

400
507

5,810
2,350
2,400

2,900
3,040

50

1,330

478
132
380

1,560
21,900
22,100

366
461

1,100

1,240
580

1,700
583
981

3,020

4,810
686

1,170

209

614
524
763
326
741

10,500
14,800

5,060
331
471

989
1,770
1,840
1,590
1,690

375
2,510
2,770
2,040
3,680

327
758

4,490
1,780
2,000

1,820
1,790

25

1,,070
14,800
1.4,200

313
380

813

2,700
399
653

3,280
245
370

2,000

438
350
584
217
618

9,140
10,300

768

155

845
349

1,420
424
768

338
88

333

692
1,410
1,360
1,040
1,160

272
1,970
2,050
1,730
2,990

261
660

2,970
1,310
1,1.50

887
900

91

407
995
939
540
591

1,460
174
251

199
47

111.

1,930
152
185

497
158
433
261
356

452

412

626
8,070
8;110

244
247

258
183
253
114
224

7,320
7,090

10

1,170

160
1,310
1,290
1,340
1,600

182
279

1,750
820
846

457
464

5

200

823
80
97

358
74

222
167
218

180
708
647
288
297

335
4,550
4,540

193
180

36

108
96

123
61
97

5,860
5,650

897

218

134
26
57

1,540
96

112

902
533
528

69
673
831

1,050
1,080

128
149

Feak discharge (cubic feet per second) for
indicat.ed recurrence interval <years)

211
18
19

221

6

21
26
27
18
19

3,680
3,640

42

27
9

10

786
132
132

80
17
24
73
74

57

401
38
38

37
361
352

85
85

74
1,500
1,490

121
118

2

13
369
362
652
642

64
64

222
238
234

o

1

1

o

1

o

o

o

o

BASIN, CLIMATIC, AND FLOOD CHARACTERISTICS FO~ STREAMFLOW-GAGING STATIONS
IN TEE SOUTHWESTERN UNITED STATtS--Continued

o 0

1 0

Relation
characteristic
L H D 0 U

09424480

09424470

09424430

09424410

09424407

09400730 - - - - 1

09400910 0 0 0 0 0

09401300 - - - - 1

09400655 - - - - 1

09424200 1 0 1 0 0

09401245 1 0 0 0 0

09404050 1 0 0 0 0

09403930 0 0 1 0 0

09402100 - - - - 1

09401370 - - - - 1

09401210 - - - - 1

09400650 1 0 0 0 0

09400680 0 0 1 0 0

09401220 1 0 0 0 0

09400600 0 0 0 0 0

09400595 - - - - 1

09400590 - - - - 1

09400580 1 0 0 0 0

09400565 1 0 1 0 0

09400560 - - - - 1

09400530 1 0 0 0 0

09400300 1 0 1 0 0

09400290 0 0 1 0 0

09400200 - - - - 1

09400100 1 1 0 0 0

09399250 - - - - 1

Stat.ion
number

51.0

44.2

54.4

61.0

44.1

60.5

44.1

53.9

54.7

60.9

55.0

54.6

52.2

44.2

44.1

55.3

55.3

55.0'

49.6

44.1

44.1

44.2

55.0

55.0

54.9

55.5

53.7

54.0

53.8

51.4

53.8

Mean
annual
evapor
ation,

in
inches

11.2

10.4

20.0

23.5

8.6

6.0

19.9

19.6

7.6

12.2

13.7

19.7

20.0

11.9

10.2

22.5

12.0

14.0

12.0

25.3

8.2

9.2

21. 9

25.4

12.3

10.2

10.0

12.1

11.8

19.2

Mean
annual
precipi
tation,

in
inches

4,680

3,520

3,700

Mean
basin
eleva
tion,
in

feet.

6.95

1.70

1. 99

109.00

6.16 7,200

1. 05 8,020

6.09 8,060

2.16 4,670

13.50 4,610

3.18 7,190

5.43 7,350

0.10 5,860

0.72 6,810

1. 87 7,130

0.77 6,730

3.93 6,750

5.53 5,820

2.76 7,000

143.00 5,350

6.17 6,890

1. 78 6,020

82.40 7,840

3.53

51. 00 8,050

556.00 6,430

0.32 6,750

31. 50 8,130

57.40 6,280

16.40 6,420

11.10 6,770

31.806,530

Drainage
area,in

square
miles

10

12

14

16

12

15

12

11

10

16

16

13

14

15

14

13

18

13

16

14

11

13

13

13

14

15

14

14

12

14

14

Years
of

record

112.796

112.722

U 3 . 478

113.658

Longi
t.ude, in
decimal
degrees

34.453

34.394

34.572

35.092

35.515 111. 835

36.349 111.504

35.248 112.224

35.164 111.680

35.164 111. 632

35.181 113.469

35.135 111. 630

36.055 111.393

36.498 110.621

35.574 112.153

35.859 111.442

35.924 111.737

35.222 111.599

35.117 113.650

35.212 111. 639

35.222 111.657

35.227 111.658

35.242 111. 684

35.325 110.422

36.047 110.081

35.872 110.556

35.100 110.987

35.449 110.066

35.461 110.087

35.764 109.800

35.711 109.497

34.765 111.012

Lati
t.ude, in
decimal
degrees

11

11

11

12

11

11

12

11

12

11

11

12

11

11

11

12

11

11

12

11

11

11

11

11

11

11

11

11

11

11

11

Flood
regionStation name

09424410 Big Sandy River Tribut.ary near
Kingman, Ariz.

/09424430 Kaiser Spring Canyon Tribut.ary
near Wikieup, Ariz.

09424470 Kirkland Creek near Kirkland,
Ariz.

09424480 Ash Creek near Kirkland, Ariz.

09401245 Klet.hla Valley Tribut.ary near
Kayent.a, Ariz.

09401300 Hamblin Wash Tribut.ary near
Cedar Ridge, Ariz.

09401370 Hamblin Wash Tribut.ary No.2
near Tuba Cit.y, Ariz.

09402100 Forest Boundary Wash near Cameron,
Ariz.

09403930 West Cat.aract. Creek near ~illiams,

Ariz.
09404050 Spring Valley Wash Tributary, near

Williams, Ariz.
09424200 Cot.tonwood Wash No.1 near Kingman,

Ariz.
09424407 McGarrys Wash near Kingman, Ariz.

09400530 Cow Canyon near Winslow, Ariz.

~9400655 Rio de Flag at 140 at Flagstaff,
Ariz.

.8400680 Switzer Canyon at Flagstaff, Ariz.

09400730 Lockett Fanning Diversion at
Flagst.aff, Ariz.

09400910 Fay Canyon near Flagst.aff, Ariz.

09401210 Slate Mountain Wash near
Flagst.aff, Ariz.

09401220 Cedar Wash near Cameron, Ariz.

09400560 Oraibi Wash Tributary near
Oraibi, Ariz.

09400565 polacca Wash Tributary near
Chinle, Ariz.

09400580 Castle Butte Wash near Winslow,
Ariz.

09400590 Rio de Flag at Hidden Hollow Road
at Flagstaff, Ariz.

~9400595 Schultz Canyon at Flagstaff, Ariz.

09399250 Jacks Canyon Tributary No.2
near Winslow, Ariz.

09400100 Ganado Wash Tributary near
Ganado, Ariz.

09400200 Steamboat Wash Tributary near
Ganado, Ariz.

09400290 Teshbito Wash Tributary near
Holbrook, Ariz.

09400300 Teshbito Wash near Holbrook, Ariz.

Station
number

•

)400600 Rio de Flag at Flagstaff, Ariz.

9400650 Sinclair Wash at Flagstaff, Ariz.

•

-



BASIN, CLIMATIC, AND FLOOD CHARACTERISTICS FOR STREAMFLOW-GAGING STATIONS
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Flood
region

i:{

~
tIC. ~1

191

265

84

23,000

6,660

44,400

10,900

1,260

165

480

38,000

2,700

7,290

7,500

15,700

14,800

4,510

1,080

22,200

10,000

14,00

180

2,800

120

640

50,000

17,900

14,000

40,600

33,600

23,100

'61,400

Maximum
peak discharge

of record
(cubic feet
per second)

6,430
231
740

27,400
35,800
30,300
39,100
37,900

326
193
168
112

3,050
2,460

22,700
27,900
12,300
14,300
26,800
27,300

374
655

64,400
44,500
29,300
26,400

4,330
4,540

104,000
81,100
14,500
13,700
6,700
4,890

30,300
31,300

7,470
10,600

100

1,040
975

36,700
55,600
70,800
73,400
1,820
1,310

56,200
57,500
21,700
25,300
28,100
32,100
6,340

13,300
no,ooo
79,800

1,790
6,260

18,600
29,500

4,220
161
483

20,100
23,300
21,000
28,400
28,200

259
157
142

95
2,290
1,720

18,800
21,400

9,620
10,200
19,800
19,900

269
438

45,700
33,500
21,500
19,100
3,160
3,050

81,600
65,100
11,800

9,940
3,020
2,730

21,000
22,400

5,780
7,310

50

629
631

31,100
44,600
49,200
55,500
1,150

864
44,100
45,300
15,500
18,500
20,600
24,000

4,820
9,280

81,500
62,600
1,390
4,110

15,000
22,700

2,440
108
307

14,100
14,500
13,900
20,000
20,500

20:0
152
H8
102

1,670
1,220

15,200
16,10,0 .
7,290
6,810,

14,200
14,000

188
296

31,600
25,600
15,500
13,400

2,230
1,940

62,000
53,30'0
9,270
7,050
1,240
1,360

14,000
15,200
4,350
4,610

25

357
403

25,600
36,600
32,900
42,600

686
575

33,700
35,600
10,800
13,000
14,600
17,500
3,550
5,730

57,800
50,900

1,070
2,270

11,900
17,100

1,310
58

115

8,220
7,060
7,190

11,900
12,000

134
109

89
74

1030
849

11,000
10,900

4,710
4,400
8,520
8,400

111
135

18,300
16,400

9,570
8,810
1,300
1,180

40,100
37,500

6,290
5,360

313
435

7,400
7,940
2,790
2,760

10

147
168

18,800
21,600
17,600
21,000

299
281

22,300
22,600

6,260
6,930
8,700
9,500
2,220
2,780

33,500
31,900

720
1,010
8,390
9,620

754
32
44

5,070
3,630
3,710
7,430
7,460

92
84
69
63

657
607

8,010
7,900
3,110
3,010
5,320
5,290

69
73

11,300
10,800

6,250
6,040

792
759

26,400
25,800

4,290
4,020

86
120

4,070
4,230
1,850
1,820

5

63
69

13,800
14,300

9,860
10,700

134
133

15,200
15,200

3,840
4,000
5,390
5,570
1,430
1,550

19,800
19,500

506
562

6,100
6,330

Peak discharge (cubic feet per second) for
indicated recurrence interval (y~a_rsL _

2

12
13

7,310
7,270
3,250
3,260

27
27

7,440
7,420
1,600
1,600
2,210
2,210

622
624

6,860
6,840

274
275

3,400
3,390

225
10
11

1,240
1,050
1,050
3,190
3,180

44
43
43
42

283
280

4,360
" "4,340

1,380
1,370
2,190
2,180

30
30

4,810
4,750
2,980
2,960

310
307

11,400
11,400

1,940
1,920

7
9

1,300
1,300

837
831

000

000

000

000

000

000

000

1

1

000

o 1 0

000

100

000

1 0 0

000

000

000

000

1 0 0

BASIN, CLIMATIC, AND FLOOD CHARACTERISTICS FOR STREAMFLOW-GAGING STATIONS
IN THE SOUTHWESTERN UNITED STATES--Continued

o 1 0

000

100

o 0 0

1 0 0

000

000

000

100

1 0 0

000

o 0

1 0

o 0

1 0

o 0

1 0

1

o 1

1 1

o 0

o 0

1 0

1 0

1 0

o 0

o 0

o 1

o 0

1 0

o 1

o 0

o 0

o 0

o 0

1 0

1 0

1 0

1

o

ReLation
characteristic
L !l D 0 U

09498600

09503740

09496000

09499000

09498870

09496500

09498800

09496600

09503720

09497980

09503000

09502800

09496800

09501300

09498900

09497900

09502700

09496700

09497800

09494300

09494000

09490500

09492400

09489700

09489100

09489499

09468300

09468500

09425500

09424900

09424700

Station
number

•

45.0

44.1

46.2

47.5

52.7

65.0

47.3

47.9

44.7

44.5

45.7

54.5

57.1

57.3

44.4

54.0

52.2

40.7

44.7

44.7

50.4

44.6

46.9

44.0

44.6

40.4

58:2

53.1

63.3

54.8

62.6

Mean
annual
evapor
ation,

in
inches

18.0

22.1

20.7

15.0

17.2

24.7

15.5

29.0

24.0

24.1

24.8

23.9

17.3

21. 0

20.0

24.2

18.0

21.7

22.5

25.4

31.2

23.4

27.9

22.0

25.3

27.2

17.2

19.0

14.4

14.0

Mean
annual
precipi
tation,

in
inches

, 12.1

5,970

5,600

5,240

5,120

4,390

5,900

5,390

5,810

6,320

5,810

5,020

2,690

5,700

4,590

6,030

5,180

7,110

6,080

6,370

6,370

7,400

8,580

7,200

7,920

8,000

8,700

4,480

4,410

3,650

4,010

3,470

Mean
basin
eleva
tion,
in

feet

62.10

295.00

6.00

255.00

0.64

24.30

14.90

38.80

0.06

0.83

0.75

39.60

200.00

2.55

6.44

675.00

122.00

0.10

430.00

0.66

439.00

203.00

225.00

632.00

119.00

560.00

315.00

Drainage
area,in
square
miles

1,232.00

1,027.00

1,520.00

1,210.00

14

16

28

14

10

16

14

14

21

11

11

13

24

46

21

15

17

20

18

36

29

28

30

24

33

20

57

16

19

28

15

Years
of

record

Longi
tude, in
decimal
degrees'

35.160 112.210

33,527 111.387

34.033 111.292

33.991 110.324

34.003 111. 358

33,843 110.557

34.567 112.450

35.287 112.732

33.828 110.856

33.988110.311

33.985 110.280

34.322 111. 067

35.084 112.408

34.018 110.242

33.954 110.331

34.129 111.255

33.980 111.303

34.083 110.924

34.867 112.612

34.000 110.289

33.736 110.166

33.822 109.814

33.713 110.211

33.667 109.846

33.481 109.752

33.707 109.447

33.296 110.451

33.586110.650

34.300 113.517

34.306 113.346

34.522 113.112

Lati
tude,in
decimal
degrees

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

Station name

09499000 Tonto Creek above Gun Creek,
near Roosevelt, Ariz.

09501300 Tortilla Creek at Tortilla Flat,
Ariz.

09502700 Crookton Wash near Seligman, Ariz.

0. do Hell Canyon near Williams, Ariz.

o 740 Hell Canyon Tributary near Ash
Fork, Ariz.

09498900 Gold Creek near Payson, Ariz.

09498870 Rye Creek near Gisela, Ariz.

09502800 Williamson Valley Wash near Paulden,
Ariz.

or ''\0 Granite Creek near Prescott, Ariz.

09497980 Cherry Creek near Globe, Ariz.

09492400 East Fork White River near Fort
Apache, Ariz.

09494000 White River near Fort Apache, Ariz.

09497900 Cherry Creek near Young, Ariz.

09498600 Cristopher Creek Tributary near
Kohl's Ranch, Ariz.

09498800 Tonto Creek near Gisela, Ariz.

09' '\0 Carrizo Creek above Corduroy Creek
• near Show Low, Ariz.

os./) Corduroy Creek near Mouth Near
Show Low, Ariz.

09 00 Carrizo Creek near Show Low, Ariz.

OP ''\0 Cibecue 1.' Tributary to Carrizo Creek
near Show Low, Ariz.

o~ .6 Cibecue 2 Tributary to Carrizo Creek
near Show Low, Ariz.

09496800 Carrizo Creek Tributary near Show Low,
Ariz.

09497800 Cibecue Creek near Chrysotile, Ariz.

09489499 Black River above Willow Creek Diver
sion near Point of Pines, Ariz.

09489700 Big Bonito Creek near Fort Apache,
Ariz.

09490500 Black River near Fort Apache, Ariz.

09489100 Black River near Maverick, Ariz.

09424700 Iron Spring Wash Tributary near
Bagdad, Ariz.

09424900 Santa Maria River near Bagdad,
Ariz.

09425500 Santa Maria River near Alamo,
Ariz.

09468300 Sevenmile Wash Tributary near
Globe, Ariz.

09468500 San Carlos River near Peridot, Ariz.

Sta
number

-e
90



"*193

670

250

12,400

33,100

402

820

1,200

1,900

1,940

3,480

21,000

1,700

24,200

6,830

16,100

1,220

2,820

23,500

22,400

1,550

705

500

53

210

4,000

26,600

10,500

2,300

10,900

4,100

26,400

Maximum
peak discharge

of record
(cubic feet.
per second)

1,030
29,300
36,000

1,790
1,830

2,470
31,700
29,200

663
853

9,360
5,590
2,670
3,030

61,500
46,900
21,600
16,000

6,210
4,270
9,000
6,760
3,660
3,450

47,000
26,100

1,000
2,180
6,280
8,,180

57 ;'800
42,700
17,400
34,100

4,740
3,720

20,700
24,200

100

61
16,800
18,500

1,640
1,430

11,500
12,800

6,510
7,910

39,000
29,900

8,170
7,460
7,260

16,000
597
801

1,510
1,270

46,600
41,300

50

682
24,000
28,200
1,430
1,290

1,600
25,800
22,700

441
564

6,060
3,740
1,750
1,960

43,600
34,700
16,600
11,800

3,630
2,690
5,350
4,290
2,100
2,110

29,800
17,700

790
1,420
4,820
5,480

40,200
30,700
10,900
23,100

2,790
2,310

15,600
17,300

53
14,400
14,200

1,040
933

8,080
8,770
5,240
5,620

30,900
23,300

5,400
4,920
5,310

11,100
351
507

1,090
879

36,900
32,600

25

462
19,300
21,800

1130
942

963
20,400
17,700

282
369

3,760
2,470
1,110
1,170

29,600
25,300
12,300

8,750
1,950
1,580
3,000
2,510
1,140
1,180

18,000
11,800

603
838

3,550
3,310

26,700
21,700
6,500

13,200
1,500
1,330

11,400
11,600

76
12,000
10,700

629
594

5,520
5,540
4,100
3,820

23,700
18,400

3,420
2,960
3,700
6,860

189
304
749
619

28,300
25,700

10

228
13,900
14,300

785
681

494
14,000
12,700

142
165

1,830
1,500

549
573

16,300
15,300

7,530
6,350

717
702

1,210
1,180

446
488

8,270
6,920

394
435

2,170
2,000

1/0,000
12,900

2,960
5,640

531
536

6,910
6,920

34
8,820
8,090

297
292

3,110
3,110
2,760
2,570

15,700
13,800

1,710
1,610
2,060
3,080

67
103
413
367

18,300
17,400

5

122
10,200
10,200

564
529

274
9,830
9,450

75
80

948
884
289
296

9,330
9,170
4,650
4,370

267
279
516
529
188
201

4,020
3,810

261
264

1,340
1,280
7,590
7,410
1,440
2,130

184
191

4,310
4,300

17
6,450
6,210

152
152

1,850
1,850
1,880
1,820

10,500
10,000

901
889

1,160
1,410

23
32

232
222

12,000
11,800

Peak discharge (cubic feet per second) for
indicated recurrence interval (y~e~a~r~s~)~ ___

2

40
5,850
5,830

307
304

89
4,850
4,810

23
23

282
279

88
89

3,200
3,190
1,730
1,710

35
36
99

100
37
38

1,030
1,020

116
115
497
491

2,270
2,260

375
387

19
19

1,730
1,720

5
3,280
3,260

45
45

717
714
865
859

4,850
4,820

273
272
353
362

2
3

73
73

5,000
4,980

o

o

1

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

1

o

o

o

o

o

o

o

o

1

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o
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1 0 1

100

100

1 0 0

o 0 1

000

000

000

000

000

100

000

1 0 1

000

000

000

000

1 0 0

110

1 0 0

1 0 0

o 1 0

1 0 0

001

000

1 1 0

000

1 0 1

Relation
characteristic
L H D 0 U

09512500

09512100

09510180

09510170

09512700

09512300

09512420

09512200

09510200

09510150

09510100

09510080

09510070

09508300

09507980

09507700

09507600

09505900

09505800

09505600

.... l d&Wl¥¥ iJiWii_i_

09505350

09505250

09505300

09505220

09505200

0950 1,800

09504500

09504400

09504100

09503800

09503750

Station
number

57.8

58.0

58.3

60.0

63.1

54.5

65.6

64.1

60.2

65.0

44.0

65.6

60.9

44.0

44.6

53.1

51. 8

58.2

54.2

62.2

51.3

46.6

50.6

44.3

50.4

52.8

51.9

44.2

52.4

44.0

50.6

Mean
annual
evapor
ation,

in
inches

16.2

16.7

16.0

15.7

14.5

24.7

24.5

30.0

23.5

16.0

24.5

24.5

9.0

27.5

10.9

26.0

21·.2

25.0

23.4

20.0

23.1

22.8

21.6

25.0

24.8

12.4

22.6

26.0

22.0

25.7

15.5

Mean
annual
precipi
tation,

in
inches

2,140

5,000

5,900

3,470

1,780

1,730

3,820

3,680

3,520

4,260

5,760

5,430

6,680

7,140

6,980

6,430

3,540

5,140

5,260

4,810

6,220

6,560

5,910

7,190

6,410

3,570

6,200

6,880

7,050

7,620

5,310

Mean
basin
eleva
tion,

in
feet

1.11

0.95

1.75

2.60

4.49

15.20

588.00

121.00

52.30

139.00

164.00

36.40

0.64

9.80

6.65

0.04

4.92

1. 40

3.42

4.58

1.19

328.00

24.60

49.40

0.91

241. 00

142.00

111. 00

14.50

357.0

131. 00

Drainage
area, in
square

miles

18

47

10

28

10

23

13

23

10

15

15

12

19

25

21

16

21

17

14

27

14

26

26

24

25

15

45

16

18

14

11

Years
of

record

Longi
tude,in
decimal
degrees

34.033 112.145

34.315 112.063

34.547 112.399

33.783 112.007

33.539 111.916

33.949 111. 461

34.539 111.693

34.506 111.753

33.347 112.084

33.961 111.487

34.392 111.Z68

33.851 111.452

33.730 111. 508

34.283 111.647

33.694 111. 541

34.411 111.372

33.760 111.496

34.161 111. 692

33.946 111.485

34.512 111.358

34.729 111. 77 5

34.767 111.673

34.695 111.714

34.747 111.494

34.675 111.671

34.712 111. 881

34.766 .111.890

34.922 111. 644

34.739 112.143

35.151 111.898

34.980 112.401

Lati
tude,in
decimal
degrees

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

Flood
regionStation name

Oak Creek Tributary near
Cornville, Ariz.

Wet Beaver Creek near Rimrock,
Ariz.

Rocky Gulch near Stoneman Lake,
Ariz. (USFS)

Red Tank Draw near Rimrock,
Ariz.

Rattlesnake Canyon near Rimrock,

Ariz.
Dry Beaver Creek near Rimrock,
Ariz.

Dirty Neck Canyon near Clints Well,

Ariz .
West Clear Creek near Camp Verde,

Ariz.
Cottonwood Wash near Camp Verde,
Ariz.

East Verde River near Pine, Ariz.

09512420 Lynx Creek Tributary near Prescott,
Ariz .

09512500 Agua Fria River near Mayer, Ariz.

09512700 Agua Fria River Tributary No 2 near
Rock Springs, Ariz.

09510200 Sycamore Creek near Fort McDowell,
Ariz.

09512100 Indian Bend Wash near Scottsdale,
Ariz.

09512200 Salt River Tributary in South Mt Park,
at PhoeniX, Ariz.

09512300 Cave Creek near Cave Creek, Ariz.

09510180 Rock Creek near Sunflower, Ariz.

09510170 Camp Creek near Sunflower, AriZ.

09510070 West Fork Sycamore Creek above
McFarland Creek, near Sunflower, Ariz.

09510080 West Fork Sycamore Creek near
Sunflower, Ariz.

09510100 East Fork Sycamore Creek near
Sunflower, Ariz.

09510150 Sycamore Creek near Sunflower, Ariz.

09507600

09505350

09505300

09505250

09505220

09505200

09504800

09507700 Webber Creek above West Fork Webber
Creek, near Pine, Ariz.

09507980 East Verde River near Childs, Ariz.

09508300 Wet Bottom Creek near Childs, Ariz.

09504400 Munds Canyon Tributary near
Sedona, Ariz.

09504500 Oak Creek near Cornville, Ariz.

09503750 Limestone Canyon near Paulden,
Ariz.

09503800 Volunteer Wash near Bellemont,
Ariz.

09504100 Hull Canyon near Jerome, Ariz.

Station
number

BASIN, CLIMATIC, AND .FLOOD CHARACTERISTICS FOR STREAMFLOW-GAGING STATIONS4111! IN TNE SOUTHWESTNRN UNITED STATES--Cont'nuud

;9505600

• 09505800

09505900

•



~.
195

31

2,590

84

541

1,270

6,590

4,390

2,640

24,200

11,500

2,220

1,460

98,000

22,000

1,950

2,920

173

1,850

58,000

2,600

6,840

29,300

38,000

47,500

2,900

20,000

11,500

14,600

19,500

18,600

59,500

Maximum
peak discharge

of record
(cubic feet
per _second)

1,070

5,650
22,300
23,400

2,620
3,030

45,700
42,900

3,080
3,470

766
609

7,490
6,000
8,470
5, 77b~ ,
8,030
8,420
2,020
1,670

38
33

11,800
7,600

14,000
12,700
29,200
31,300

35,000
300
717

6,170
5,990

43,700
42,400

7.,820
6,190

45,000
54,100

5,570
6,040

100

9,610
44,100
40,000
36,500
30,000
35,000
46,100
37,000
46,500

199,000
108,000

36,900
26,900
39,100
29,100

817

4,250
18,900
19,400

2,190
2,390

34,800
32,900

2,380
2,640

610
483

5,710
4,550
6,550
4,450
6,530
6,620
1,370
1,170

32
29

7,710
5,150

11,000
9,900

24,600
25,600

24,600
247
553

4,440
4,410

32,600
31,900

5,150
4,070

32,200
40,200

3,790
3,930

50

6,160
31,800
28,900
23,800
20,200
29,000
34,600
30,000
35,000

131,000
80,000
27,100
19,800
29,200
21,500

622

3,160
15,700
15,800
1,780
1,850

26,100
24,800

1,790
1,970

474
380

4,190
3,380
4,820
3,340
5,200
5,120

895
805

27
25

4,780
3,400
8,320
7,500

20,400
20,600

15,300
199
420

3,070
3,170

23,500
23,400

3,230
2,530

22,300
28,900

2:,460
2,320

25

3,300
21,800
19,800
14,800
12,700
23,000
24,600
23,000
24,800

83,300
62,900
19,100
14,400
21,100
15,800

394

8,950
141
254

1,730
1,860

1,970
12,000
11,700

1,260
1,240

17,300
16,600
1,150
1,230

321
266

2,550
2,150
2,880
2,150
3,670
3,480

457
445

20
19

2,250
1,820
5,450
4,950

15,400
14,800

14,000
14,000

1,570
1,410

12,700
14,700
1,250
1,230

10

1,790
11,900
11,500

7,040
6,750

16,000
15,800
15,000
15,300

42,200
38,100
11,100

9,780
12,700
11,100

255

5,220
101
150
998

1,090

1,250
9,330
9,030

903
863

12,100
11,800

771
793
223
196

1,570
1,410
1,690
1,420
2,660
2,500

242
248

16
15

1,090
997

3,680
3,430

11,900
11,200

8,480
8,490

794
767

7,500
7,960

661
658

5

974
6,500
6,460
3,510
3,490
9,300
9,290
8,200
8,320

22,800
22,200

6,580
6,300
7,860
7,490

Peak discharse (cubic feet per second) for
indicated recurrence interval (yea~r.::s,",)1.- _

107

907
52
68

344
398

517
5,920
5,630

451
415

6,760
6,540

364
360
112

98
590
544
530
464

1,460
1,320

70
78

9
9

263
276

1,740
1,610
7,430
6,760

2,376
3,170
3,160

216
2i5

2,800
2,800

192
191

2

187
1,900
1,890

916
913

2,800
2,780
1,400
1,400

7,440
7,390
2,380
2,360
3,120
3,100

1

BASIN, CLIMATIC, AND FLOOD CHARACTERISTICS FOR STREAMFLOW-GAGING STATIONS
IN THE SOUTHWESTERN UNITED STATES--Continued

o 0 000

1 0 0 0 0

o 0 000

1 0 000

1 0 000

1 0 000

1

o 0 000

1 0 0 0 0

1

1 0 000

10000

1 0 0 0 0

1 0 0 0 0

1 0 0 0 0

1 0 0 0 0

1

1 0 0 0 0

1

1 0 0 0 0

1 0 0 0 0

1 1 0 0 0

o 0 0 0 0

1 0 100

1 0 0 0 0

1 0 100

1 0 1 0 0

1 0 0 0 0

1 0 0 0 0

o ,0 1 0 0

Relation
characteristic
L H D 0 U

09471600

09515800

09471170

09470900

09471120

09471200

09516500

09516600

09471090

09471140

09471550

09470500

09471195

09471000

09428545

09428800

09471080

09471087

09428550

09471185

09516800

09515500

09513970

09513910

09513890

09513860

09513835

09513820

09513800

095:1,3780

09512800

Station
number

65.0

65.2

75.1

64.9

64.9

64.9

65.1

65.0

65.4

62.8

65.5

65.0

64.7

64.9

64.8

61. 4

65.7

65.2

60.7

60.8

60.5

58.6

65.3

65.3

65.2

65.2

65.2

62.3

60.7

60.4

60.5

Mean
annual
evapor
ation,

in
inches

15.0

6.5

16.9

17.9

14.0

6.0

14.0

14.0

14.0

8.1

12.2

16.0

16.2

14.0

14.0

14.0

14.0

16.5

14.0

9.2

11.0

19.3

16.3

13.8

13.3

12.2

15.6

11.0

19.5

20.0

16.6

Mean
annual
precipi
tation,

in
inches

5,240

4,820

4,700

4,480

4,500

4,550

4,790

4,880

4,950

4,840

2,330

1,230

4,840

5,020

4,970

1,520

2,260

2,290

3,190

2,690

4,750

2,130

2,320

2,180

2,700

1,980

3,600

3,970

4,770

Mean
basin
eleva
tion,

in
feet

0.79

5.22

0.01

0.87

3.18

57.70

36.70

1,740.00

137.00

741. 00

5.57

14,60

0.22

13.70

5.25

6.31

9.11

6.42

0.77

64.60

774.00

11.10

417.00

83.30

67.30

633.00

323.00

317.00

1,219.00

187.00

Drainage
area,in

square
miles

1,130.00

Limgi-
tude, in Years
decimal of
degrees _ record

31.876 110.342 14

31.751 110.201 20

31.729 110.153 25

31.733 110.097 16

31.742 110.054 19.

31.739 110.044 24

31.724 110.055 20

31.741 109.994 19

31.626 110.174 71

31.734 109.948 20

31.380 110.111 48

31.720 110.025 15

33.512 114.217 14

33.885 112.661 30

33.901 113.974 14

31.570 110.027 16

34.007 113.578 13

33.659 112.828 16

33.883 112.650 17

31.718 110.024 15

33.963 112.828 16

34.045 112.709 38

33.435 112.333 23

33.537 112.281 21

33.595 112.262 12

33.729 112.120 26

33.638 112.239 21

33.842 112.144 20

33.911 112.141 22

33.974 112.098 25

34.014 112.167 17

Lati
tude,in
decimal
degrees

12

12

13

13

13

13

13

13

13

12

13

12

13

13

13

13

13

13

13

13

13

12

12

12

12

12

12

12

12

12

12

Flood
regionStation name

Hassayampa River near Morristown,
Ariz.

Ox Wash near Morristown, Ariz.

Station
number

h6500

.516600

09513800 New River at New River, Ariz.

09515500 Hassayampa River at Box Damsite
near Wickenburg, Ariz.

~9515800 Hartman Wash near Wickenburg, Ariz.

09513820 Deadman Wash near New River, Ariz.

09512800 Agua Fria River near Rock Springs,
Ariz.

09513780 New River near Rock Springs, Ariz.

09513835 New River at Bell Road, near
Peoria, Ariz.

09513860 Skunk Creek near Phoenix, Ariz.

09513910 New River near Glendale, Ariz.

09516800 Jack Rabbit Wash near Tonopah,
. Ariz.
r28545 Cunningham Wash Tributary near

Wenden, Ariz.
09428550 Bouse Wash Tributary near Bouse,

Ariz.
09428800 Tyson Wash Tributary near Quartzsite,

Ariz.
09470500 San Pedro River at Palominas, Ariz.

09513890 New River at Peoria, Ariz.

09513970 Agua Fria River at Avondale, Ariz.

09470900 San Pedro River Tributary near
Bisbee, Ariz.

09471000 San Pedro River at Charleston,
Ariz.

09471080 Walnut Gulch 63.010 near Tombstone,
Ariz.: USDA

09471087 Walnut Gulch 63.111 near Tombstone,
Ariz.: USDA

09471090 Walnut Gulch 63.009 near Tombstone,
Ariz.: USDA

09471120 Walnut Gulch 63.011 near Tombstone,
Ariz.: USDA

09471140 Walnut Gulch 63.006 near Tombstone,
Ariz.: USDA

09471170 Agricultural Research Service
Watershed W-IV Tombstone, Ariz.

09471185 Walnut Gulch 63.103 near Tombstone,
Ariz.: USDA

09471195 Walnut Gulch 63.007 near Tombstone,
, Ariz.: USDA
19471200 Walnut Gulch near Fairbank, Ariz.

.09471550 San Pedro River near Tombstone,
Ariz.

09471600 Canary Wash near Benson, Ariz.

BASIN, CLIMATIC, AND FLOOD CHARACTERISTICS FOR STREAMFLOW-GAGING STATIONSJIIIIt IN TUN SOU,"",STERN UNITED STATES--Con'in••d



~.197

430

7,730

1,400

8,600

2,420

3,000

20,000

337

280

240

1,840

12,700

1,270

27,000

1,900

110

262

260

950

1,200

3,500

16,000

1,570

3,700

16,000

31,000

3,200

12,000

4,340

42,900

70,800

Maximum
peak discharge

of record
(cubic feet
per second)100

821
2,470
5,470
4,060
3,240

2,030
675
702

13,000
11,700

849
l,42}l

10 80'0:
10:300 '

1,940
4,120

31,000
25,500

339
2,050

19,800
19,700
16,300
12,800

2,470
2,420

5,730

621

788
11,300
11,600
24,900
24,700
15,400
16,000

2,700
3,880

17,800
17,200

229
269

8,050
4,800

4,320
7,950
4,870

28,000
26,800

8,140
5,190
1,520
2,340
6,030
6,030

47,200
31,700

50

604
8,860
9,030

20,000
19,700
12,600
12,800

2,120
2,950

13,800
13,300

178
211

4,42.0
2,990

1,860
1.820

4,310

629
2,030
4,180
2,750
2,290

1,530
551
556

9,840
8,840

650
1,070
8,380
7,990
1,600
3,150

22,700
18,900

309
1,560

14,400
14,800
10,800

8,890

479

3,240
5,320
:3.370

22,300
21.200

5,870
3,800
1,260
1,810
4,560
4,540

34,400
23,500

25

482
1,620
3,130
1,730
1,550

3,210

464
6,760
6,860

15,700
15,400
10,100
10,100

1,610
2,200

10,400
10,000

134
163

2,290
1,850

1,150
435
434

7,280
6,590

486
795

6,3io
6,020.
1,290
2,370

15,900
13,700

279
1,160

10,200
10,900

6,960
6,100

1,340
1,340

371

2,410
3,350
2,260

17,400
16,500

4,070
2,730
1,030
1,390
3,350
3,360

24,300
17,100

10

296
4,490
4,480

10;900
10,600

7,210
7,060
1,040
1,330
6,820
?,550

86
103
843
912

809
818

238

718
296
288

4,650
4,270

311
472

4,040
3,880 .

923
1,440
9,150
8,300

236
672

6,190
6,700
3,640
3,470

2,000

307
1,140
1,890

803
816

1,500
1,580
1,220

11,800
11,200
2,320
1,700

762
899

2,070
2,080

14,300
10,900'

5

201
814

1,+20
365
410

194
3,090
3,0.60
7, ?aO
7,600
5,340
5,190

688
80~

4,oOq
4,430.

57
65

338
446

498
507

1,260

157

459
201
196

3,110
2,920

207
275

2,640
2,570

673
874

5,390
5,140

201
375

3,990
4,220
2,050
2,050

950
750
671

8,190
7,870
1,370
1,130

584
615

1,320
1,320
8,830
7,420

Peak discharge (cubic feet per second) for
indicated recurrence interval (vear-"SCl) _

2

192
199

525

67

190
91
87

1,510
1,400

97
120

1,150
1,120

366
420

1,920
1,910

146
197

1,850
1,930

743
771

82
1,550
1,510
4,200
4,070
3,110
2,960

305
346

2,210
2,100

25
29
62

132

85
421
515

67
105

392
162
174

4,100
3,920

499
426
365
343
554
554

3,610
3,100

1

1

1

o 0

o 0

1 0

o 0

o 0

o 0

00

o 0

o 0

o

o

o

o

o

o

o

o

1

BASIN, CLIMATIC, AND FLOOD CHARACTERISTICS FOR STREAMFLOW-GAGING STATIONS
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o 1

1 1

1 0

1 0

1 0

1 .0

1 0

1 0

o 0

Relation
characteristic
L H J) 0 u

09484570

09484580

09484560

09484510

09484500

09484200

09484000

09483200

09483100

09483040

09483030

09482330

09481700 1 0 0 0 0

09481500 1 0 0 0 0

09481800 0 0 0 0 0

09482420 0 0 0 0 0

09481900 1 0 0 0 0

09481750 0 1 0 0 0

09482480 1 1 0 0 0

09480500 0 0 0 0 0

09480000 1 0 0 0 0

09479200. - - - - 1

09478600 - - - - 1

09478500 0 0 0 0 0

09478200 1 1 0 0 0

09473600 1 1 0 0 0

09473200 1 0 0 0 0

09473000 0 0 0 0 0

09472400 0 0 0 0 0

09472100 - - - - 1

09471700 0 0 0 0 0

Station
number

65.0

64.8

59.4

65.0

61. 9

65.2

65.2

60.1

59.7

64.8

60.1

59.2

61.0

65.0

59.8

59.8

65.0

59.7

63.1

61. 0

60.3

65.0

65.0

65.0

64.9

64.0

64.5

65.0

70.6

64.7

65.1

Mean
annual
evapor
at.ion,

in
inches

11.0

14.0

16.7

11.0

16.6

11.2

11.8

20.6

11.8

22.6

16.0

15.0

17.0

14.1

13.0

19.3

14.5

15.5

15.8

18.7

18.2

10.5

12.0

17.9

12.1

15.6

14.0

16.2

13.8

11.7

12.3

Mean
annual
precipi
tation,

in
inches

4,260

4,890

5,000

4,600

4,340

5,860

6,300

3,300

4,780

2,750

Mean
basin
eleva
tion,

in
feet

2.04

6.46

14.10

0.46

38.40

16.30

35.50

43.00

289.00

219.00

3.60 3,280

0.15 3,620

0.54

0.37 2,320

26.50 2,900

2.75 2,850

2.11 2,700

0.51 1,760

10.30 4,360

4.37 3,050

3.63 2,590

82.20 5,150

2.40 3,700

8.02 3,680

2.71 4,180

15.60 3,670

176.00 3,840

209.00 4,800

533.00 4,850

144.00 3,180

541.00 4;530

Drainage
area,in
square
miles

14

17

56

17

17

43

17

17

15

26

55

12

14

19

16

16

14

15

22

10

38

19

14

17

19

15

13

36

14

14

16

Years
of

record

110.690

110.564

110.566

110.839

110.841

110.801

110.810

110.737

110.679

111. 045

Longi
tude,in
decimal
degrees

31. 862

31. 990

31. 986

32.310

32.265

32.306

32.317

32.269

32.247

32.239

31. 724 111. 061

31.500 110.817

31.457 110.986

31. 871 111. 087

32.171 110.940

32.186 111. 002

32.069 110.806

31. 833 111. 000

32.225 111.031

31.344 110.851

31. 355 110.589

33.404 111. 541

33.292 111. 281

33.299 111. 274

32.722 111. 108

33.029 110.873

32.925 110.726

32.844 110.619

32.676 110.685

32.487 110.500

31.980 110.216

Lati
tude,in
decimal
degrees

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

Flood
region

BASIN, CLIMATIC, AND FLOOD CHARACTERISTICS FOR STREAMFLOW-GAGING STATIONS
IN THE SOUTHWESTERN UNITED STATES--Continued

Station name

09484570 Mescal Arroyo near Pantano, Ariz.

09484580 Barrel Canyon near Sonoita, Ariz.

09484500 Tanque Verde Creek at Tucson,
Ariz.

09484510 VentanaCanyon Wash near Tucson,
Ariz.

\09484560 Cienega Creek near Pantano, Ariz.

09478500 Queen Creek at Whitlow Damsite
near Superior, Ariz.

09478600 Queen Creek Tributary No 3 at
Whitlow Dam, Ariz.

09479200 Queen Creek Tributary at Apache
Junction, Ariz.

09480000 Santa Cruz River near Lochiel,
Ariz.

9480500 Santa Cruz River near Nogales,
J Ariz.

Sonoita Creek near Patagonia,
Ariz.

Calabasas Canyon near Nogales,
Ariz.

~481750 Sopori Wash at Amado, Ariz.,

09484200 Bear Creek near Tucson, Ariz.

09482480 Big Wash at Tucson, Ariz.

09481800 Demetrie Wash Tributary near
Continental, Ariz.

09481900 Ocotillo Wash near Continental,
Ariz.

09482330 Pumping Wash near Vail, Ariz.

09482420 Julian Wash at Tucson, Ariz.

09483030 Anklam Wash at Tucson, Ariz.

09483040 West Speedway Wash near Tucson,
Ariz.

09483100 Tanque Verde Creek near Tucson,
Ariz.

09483200 Agua Caliente Wash Tributary
near Tucson, Ariz.

09484000 Sabino Creek near Tucson, Ariz.

09473200 Green Lantern Wash near Winkelman,
Ariz.

09473600 Tam O'Shanter Wash near Hayden,
Ariz.

09478200 Durham Wash near Florence, Ariz.

09473000 Aravaipa Creek near Mammoth, Ariz.

09472100 Peck Canyon Tributary near
Redington, Ariz.

09472400 Mammoth Wash near Mammoth, Ariz.

09471700 Fenner Wash near Benson, Ariz.

station
number

.09481500

09481700

•

.~--------~



BASIN, CLIMATIC, AND FLOOD CHARACTERISTICS FOR STREAMFLOW-GAGING STATIONS
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nco199

715

240

1,530

1,800

1,670

8,030

720

4,430

3,150

2,670

1,430

3,640

4,550

6,300

1,400

39,000

53,100

32,000

705

13,800

460

49

520

19,100

22,000

17,000

9,660

29,700

6,860

20,000

38,000

Maximum
peak discharge

of record
(cubic feet
per second)

5,490
5,180
4,850

325
517

2,370
2,810
1,580
1,840

11,800
15,400

11,60'0
11,500,
13,000

719
12,900
22,600

1,320
1,820

29,60~

31,700
3,500
4,590
9,140

14,600
53,900
45,100

1,260
1,820
7,000
9,720
4,640
7,150
1,700
1,950

336
23,700
24,300

703
1,940
1,170
1,570

28,300
28,300
25,200
22,100
24,100
23,500
20,000
23,600

4,450
4,890

100

10,200
36,400
31,500
18,800
15,900

4 ..120
3,310
3,340

297
420

1,980
2,210
1,260
1,420
9,960

12,300

8,790
8,450
9,770

552
10,200
17,800

1,050
1,390

20,000
23,200

2,570
3,420
7,280

11,400
37,900
32,900

986
1,380
5,680
7,570
3,770
5,540
1,450
1,550

265
17,700
18,600

555
1,460

895
1,190

23,200
23,000
19,600
17,100
19,600
18,700
16,000
18,600

3,610
3,800

50

7,720
27,600
24,000
13,100
11,300

3,070
2,020
2,250

267
341

1,630
1,720

974
1,080
8,300
9,610

6,590
5,910
7,090

426
7,790

13,600
819

1,050
12,800
16,500

1,820
2,480
5,660
8,640

25,800
23,500

. 747
1,030
4,480
5,760
3,000
4,200
1,230
1,240

209
12,800
13,800

423
1,080

665
880

18,600
18,300
14,700
12,900
15,600
14,600
12,500
14,400

2,870
2,910

25

5,780
20,300
18,000

8,860
7,830

4,130
3,310
4,100

1,910
945

1,190
226
243

1,210
1,180

661
692

6,270
6,540

272
4,930
8,210

547
655

6,270
9,050
1,070
1,450
3,870
5,360

14,400
13,900

480
624

3,070
3,6.50
2,120
2,660

947
881

137
7,600
8,420

272
610
418
530

13,200
12,900

9,430
8,460

11,000
10,000

8,770
9,500
2,010
1,930

10

3,620
12,400
11,400

4,830
4,490

1,210
468
609
191
187
922
865
463
464

4,850
4,720

2,630
. 1,870

2,280

179
3,090
4,660

369
411

3,160
4,640

660
837

2,730
3,320
8,390
8,430

312
373

2,120
2,330
1,540
1,720

747
680

92 .
4,610
5,070

177
321
270
318

9,520
9,330
6,130
5,690
7,910
7,220
6,390
6,530
1,450
1,360

5

2,300
7,800
7,410
2,760
2,670

Peak discharge (cubic feet per second) for
indicated recurrence interval (y_e""a~r:.:s...),- _

1,130
583
806

501
125
196
136
120
551
485
239
226

3,000
2,710

76
1,130
1,920

167
179
805

1,620
265
336

1,430
1,640
3,110
3,300

131
154

1,010
1,070

854
877
482
413

41
1,710
2,010

73
128
116
133

5,090
4,960
2,620
2,470
4,280
3,790
3,640
3,510

777
692

2

976
3,120
3,030

956
951

BASIN, CLIMATIC, AND FLOOD CHARACTERISTICS FOR STREAMFLOW-GAGING STATIONS
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1

1 0 0 0 0

1

1 0 0 0 0

1 0 0 0 0

00000

10000

1 0 0 0 0

o 0 0 0 0

10000

1 a 0 a 0

o 1 a 0 0

1

000 0 0

o a a a 0

1

00000

00000

100 00

1 0 0 0 0

1 1 0 1 0

o 0 0 0 0

0000 0

o 110 0

Relation
characteristic
L H D 0 V

09520170 0 0 0 0 a

09520160 a 1 0 0 0

09520110 1 0 0 0 0

09519760 1 ~ 1 0 0

09519780 - - - - 1

09520130 1 0 0 0 0

09520100 0 0 0 0 0

09519750

09517400

09519600

09517280

09517200

09517000

09514200

09488600

09488500

09487400

09487250

09487140

09487100

09487000

09486800

09486300

09486000

09485950

09485900

09485500

09485100

09485000

09484600

09484590

Station
number

69.8

75.9

64.2

61. 9

74.8

64.1

65.0

64.0

68.2

65.9

64.8

64.4

65.0

65.0

65.0

65.0

65.0

65.5

75.0

65.0

65.0

65.0

64.9

64.5

63.1

63.5

60.0

58.6

59.3

61. 7

63.1

8.4

10.2

6.1

9.1

8.5

8.2

13.0

8.5

9.2

11.8

5.0

10.1

15.9

8.1

8.1

11.0

9.6

8.0

8.1

7.6

14.6

15.6

16.4

15.5

15.0

16.0

17.1

12.0

19.2

15.4

14.9

2,480

3,350

2,800

2,800

1,630

2,530

1,620

2,590

1,900

2,340

3,010

1,570

3,710

3,920

4,000

4,400

3,600

4,430

4,560

3,040

4,850

4,500

4,340

243.00 1,950

4.72 1,920

12.90 1,050

0.44 1,760

0.45

2.79

85.20

8.70 674

2.08

11.90

47.80

2.44

"

403.00

12.80

126.00 1,980

2.43

2.18 2,100

4.93

68.80

0.17

776.00

44.80

463.00

250.00

50.50

918.00

1,470.00

602.00

457.00

1,782.00

1,170.00

Drainage
area, in

square
miles

14

23

17

14

13

13

15

18

17

13

13

19

22

14

17

14

16

16

17

17

15

17

17

18

67

18

16

10

34

28

14

Years
of

record

Longi
tude,in
decimal
degrees

32.499 112.881

32.174 112.108

32.907 112.551

32.682 111. 834

32.438 111.304

32.169 111.133

32.845 113.279

32.124 111.329

33.742 113.279

33.330 112.509

32.347 112.809

33.243 112.637

32.871 112.758
.~.¢

32.667 111.927

32.355 112.825

33.844 113.450

33.347 112.725

33.048 112.838

32.380 112.861

3q.489 112.918

32.076 111. 337

31. 836 111. 403

32.374 111. 009

32.295 110.984

32.332 110.944

32.337 110.960

32.250 110.850

32.170 110.737

32. 129 110.626

32.036 110.677

31. 994 110.644

Lati
tude,in
decimal
degrees

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

13

region
Flood

Station name

Los Robles Wash near Marana, Ariz.

Brawley Wash near Three Points,
Ariz.

Little Brawley Wash near Three Points,

Ariz.
San Joaquin Wash near Tucson, Ariz.

~87400 Quijotoa Wash Tributary near
Quijotoa, Ariz.

09488500 Santa Rosa Wash near Vaiva Va, Ariz.

09519780 Windmill Wash near Gila Bend,
Ariz.

09520100 Military Wash near Sentinel,
Ariz.

09520110 Hot Shot Arroyo near Ajo, Ariz.

09517000 Hassayampa River near Arlington,
AriZ.

09517200 Centennial Wash Tributary near
Wenden, Ariz.

09517280 Tiger Wash near Aguila, AriZ.

09485900 Pima Wash near Tucson, Ariz.

09486800 Altar Wash near Three Points, Ariz.

09519600 Rainbow Wash Tributary near
Buckeye, Ariz.

09519750 Bender Wash near Gila Bend, Ariz.

09519760 Sauceda Wash near Gila Bend, Ariz.

09486300 Canada del Oro near Tucson, Ariz.

09485100 Saguaro Corners Wash near Tucson,
Ariz.

09485500 Pantano Wash at Tucson, Ariz.

09517400 Winters Wash near Tonopah, Ariz.

I
i

09486000 Rillito Creek near Tucson, Ariz.

09488600 Silver-Reef Wash near Casa Grande,
Ariz.

09514200 Waterman Wash near Buckeye, Ariz.

09485950 Geronimo Wash near Tucson, Ariz.

09485000 Rincon Creek near Tucson, Ariz.

09484590 Davidson Canyon Wash near Vail,
Ariz.

09484600 Pantano Wash near Vail, Ariz.

station
number

,;)9520130 Darby Arroyo near Ajo, Ariz.

~- 09520160 Gibson Arroyo at Ajo, Ariz.

09520170 Rio Cornez near Ajo, Ariz.

_~t~~~ ~~_-------
Mean Mean Mean
basin annual annual
eleva- precipi- evapor
tion, tation, ation,
in in in
fee~ inches inches

09487000

}'87100

.487140

09487250



f,C..
201

590

181

191

7,500

660

264

5,200

2,900

600

940

63

3,020

510

375

117

3,710

36,400

30,000

30,000

9,830

2,790

37,100

56,600

3,400

6,900

5,060

4,600

1,590

35,200

10,400

12,500

Maximum
peak discharge

of record
(cubic feet
per second)100

378

1,170
4,860
6,080

10,500
10,400
25,700
22,500
38,300
34,500

8,070
947

3,580
3,720
3,470
7,280
7,690
4,110
7,700

83,400
66,000
41,80 0
38,0'0.0
62,40'0'
46,500

1,480
3,290
2,100
1,870

741
923
263
228

3,680
2,790

18,700
21,700

8,920
20,400

621
873
457
714

11,100
11,700

5,910
10,700
40,900
39,600
10,200
10,800

3,910
5,790

344
1,010
4,910
4,940

16,700
16,300

50

6,200
716

2,550
2,520
2,440
5,070
5,540
2,990
5,500

58,100
47,800
30,800
28,600
44,400
34,500

292

901
3,840
4,660
8,250
8,140

19,400
17,300
28,500
26,000

1,300
2,560
1,530
1,3,90

615
731
197
176

2,610
2,030

13,000
16,100

6,420
15,700

526
688
362
550

7,430
8,460
5,190
8,820

27,600
27,300

9,220
9,310
3,150
4,410

278
742

3,140
3,310

11,200
11,300 -

25

218

4,620
524

1,700
1,670
1,670
3,370
3,800
2,110
3,720

39,400
33,800
22,100
20,900
30,600
24,900

672
2,960
3,460
6,340
6,220

14,200
1:1,900
20,500
19,100

1,120
1,960
1,060

999
500
572
142
134

1,770
1,440
8,850

11,800
4,5:10

11,700
437
538
275
415

4,810
5,980
4,470
7,060

18,000
18,100

8,170
7,950
2,500
3,260

:119
515

1,940
:1,1:10
7,340
7,640

10

135

2,900
321
847
907
926

1,770
2,040
1,260
1,970

22,000
20,000
13,500
13,100
17,500
15,300

418
1,980
2,180
4,230
4,140
8,810
8,270

12,200
11,700

868
1,240

586
585
362
384

85
85

971
853

5,010
6,880
2,700
6,790

326
359
176
252

2,480
3,360
3,510
4,730
9,480
9,670
6,700
6,380
1,770
2,070

151
281
939

1,050
3,930
4,160

5

190
1,360
1,430
2,900
2,830
5,680
5,430
7,370
7,190

68

1,540
203
413
532
526
962

1,070
789

1,080
13,000
12,200
8,690
8,460

10,500
9,550

672
801
329
341
268
270

52
54

551
520

3,020
3,930
1,710
3,590

246
250
112
147

1,350
1,820
2,770
3,210
5;320
5,440
5,510
5,220
1,290
1,420

106
147
489
522

2,270
2,350

Peak discharge (cubic feet per second) for
indicated recurrence interval (y;:;e~a...r",s,-),- _

2

22

565
83

122
211
207
290
317
341
397

5,110
4,960
3,930
3,870
4,170
3,990

58
671
680

1,410
1,380
2,490
2,440
2,740
2,730

392
414
103
116
151
144

20
22

185
185

1,250
1,670

778
1,610

142
132

44
59

438
668

1,710
1,860
1,880
1,920
3,660
3,530

739
757

54
59

151
156
871
885

1

1

o 0

o 0

o 0

o 0

o

o

o

o

o
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o

o

o

o

1

1

1

Relation
characteristic
L- H D 0 U

09451800

09447000

09446500

09446000

09445500

09444400

09442660 0 0 0 0 0

09444200 1 0 0 0 0

09442680 0 0 0 0 0

09442690 - - - - 1

09442692 1 0 0 1 0

09442740 0 0 0 0 0

09430900 0 0 0 0 0

09442630 1 0 0 1 0

09442695 1 1 0 0 0

09444000 0 1 0 0 0

09442700 0 0 0 0 0

09438200 1 0 0 0 0

09443000 1 0 0 0 0

09430500 0 0 0 0 0

09537500 0 0 1 1 0

LU£ J • &.Ji

09537200 1 0 0 0 0

09536350 0 0 0 0 0

09536100 1 0 0 0 0

09535300 0 1 0 1 0

09535100 1 0 1 0 0

09520400 1 0 0 0 0

09520350 0 0 0 0 0

09520300 1 0 0 0 0

09520230 0 0 1 0 0

09520200 1 0 0 0 0

Station
number

55.0

45.1

45.1

44.2

44.2

51. 5

44.8

44.8

44.6

46.2

44.9

48.4

44.9

44.0

40.0

74.1

44.8

40.7

48.7

44.8

70.7

69.2

69.0

65.0

65.0

75.2

65.0

75.0

64.4

70.4

75.4

19.2

12.0

14.5

14.3

14.4

13.5

17.6

13.0

20.0

19.5

20.7

19.2

17.0

20.0

19.8

4.0

17.6

15.3

16.8

18.0

4.9

9.7

14.8

18.0

6.6

6.7

18.0

15.0

12.5

10.0

4,800

6,060

6,410

6,310

6,340

1,280

0.12

613.00

377.00

149.00

102.00

12.10

Drainage
area,in

square
miles

14

43

24

24

23

20 506.00 6,910

28 426.00 ,8,200

23 1546.00 8,120

20 1653.00 7,780

17 94.60 7,740

16 4.20 7,084

32 31.90 8,950

28 157.00 6,200

28 350.00 8,540

12 89.00 7,800

14 1.37 6,840

27 9.62 7,900

29 228.00 6,560

20 94.00 7,720

59 1,864.00 8,100

62 1,023.00 4,740

13 79.10 5,360

14 0.65 6,280

14 0.81 5,210

15 1,250.00 2,699

15 569.00 2,250

15 1.99 395

15 0.09 601

22 0.90 2,040

17 1.49 1,280

18

Years
of

record

109.337

109.451

109.492

109.525

109.650

Longi
tude,in
decimal
degrees

32.850

33.070

33.300

33.354

33.379

33.904 108.504

33.794 108.950

33.172 109.369

33.737 108.771

33.850 108.967

31.571 108.875

33.883 108.550

33.368 108.910

33.931 108.662

33.247 108.880

33.733 108.703

32.967 108.600

33.291 109.196

33.891 108.515

33.061 108.537

31.352 109.584

31.590 109.508

32.011 109.353

32.589 109.911

31.948 112.343

32.045 112.370

32.676 114.294

32.729 113.742

32.100 112.771

32.562 112.877

32.706 112.845

Lati
tude ,in
decimal
degrees

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

13

13

13

13

13

13

13

13

13

13

13

region
Flood

BASIN, CLIMAtIC, AND FLOOD CHARACTERISTICS FOR STREAMFLOW-GAGING STATIONS
IN THE SOUTHWESTERN UNITED STATES--Continued

Station name

Willow Creek near Point Of Pines
near Morenci, Ariz.

Willow Creek near Double Circle Ranch
near Morenci, Ariz.

Eagle Creek near Double Circle Ranch
near Morenci, Ariz.

Eagle Creek above pumping plant
near Morenci, Ariz.

Tollgate Wash Tributary near
Clifton, Ariz.

09446000

09445500

.:station
number

'-''''''

09520300 Almno Wash Tributary near Ajo,
Ariz.

09520350 Mohawk Pass Wash at Mohawk, Ariz.

09536100 Pitchfork Canyon Tributary near
Ft Grant, Ariz.

09536350 Surprise Canyon near Dos Cabezas,
Ariz.

09537200 Leslie Creek near McNeal, Ariz.

09442660 ',Trout Creek at Luna, N. Mex.

09535100 San Simon Wash near Pisinimo,
Ariz.

09535300 Vamori Wash at Kom Vo, Ariz.

09442700 Apache Creek near Apache Creek,
N. Mex.

09442740 Tularosa River near Reserve,
N. Mex.

09443000 San Francisco River near Alma,
N. Mex.

09444000 San Francisco River near Glenwood,
N. Mex.

09444200 Blue River near Clifton, Ariz.

09444400 Chase Creek near Clifton, Ariz.

09520230 Crater Range Wash near Ajo, Ariz.

09520400 Ligurta Wash at Ligurta, Ariz.

09520200 Black Gap Wash near Ajo, Ariz.

09442680 San Francisco River near Reserve,
N. Mex.

09442690 Tularosa River near Aragon,
N. Mex.

09442692 Tularosa River above Aragon,
N. Mex.

09442695 Negro Canyon at Aragon, N. Mex.

.1..-- -------------------
Mean Mean Mean
basin annual annual
eleva- precipi- evapor
tion, tation, ation,
in in in

feet inches inches

09537500 Whitewater Draw near Douglas,
Ariz.

~430500 Gila River near Gila, N. Mex.
I

.9430900 Duck Creek at Cliff, N. Mex.

09438200 Animas Creek near Cloverdale,
N. Mex.

p442630 Mail Hollow near Luna, N. Mex.

'09446500

.'09447000

09451800



• Notes:
This data is taken directly from the USGS report Methods for Estimating
Magnitude and Frequency of Floods in the Southwestern United States, USGS
Open-File Report 93-419. Some of the data listed in that report does not match
what is listed in the "Basin Characteristic Reports" (either the 1989 or 1996
versions). The intent of the Hydrology Manual is not to update this data based
on the more current "Basin Characteristics Report", but rather to simply adopt the
indirect methods as published in the ADOT Hydrology Manual (as well as the
State Standards). Updating this data would also require revising the regression
analyses.

Region 12
Mean, mean basin elevation = 5048 but used = 6,000
Q 100 =10(6.55-3.17W..11)(Elev/1 000)""454

Region 13
Q - 10(5.5Z-Z.4Z*AA_.1Z)

100 -

Mean 100-yr Peak
Flood Drainage Basin LP3 Discharge

Gage No. Region Area Elevation Q100 QMax Relation
sq. miles feet cfs cfs cfs

9496700 12 0.1 5,240 168 120 75
9496600 12 0.1 5,390 326 165 130

• 9424700 12 0.6 3,470 1,040 180 737
9505900 12 0.6 3,540 663 250 737
9498600 12 0.7 6,080 374 265 756
9503740 12 0.8 5,180 231 84 841
9468300 12 0.8 4,410 1,820 640 914
9504100 12 0.9 7,050 597 500 932
9512700 12 1.1 2,140 1,790 1,200 1,123
9504400 12 1.2 6,880 1,510 705 1,189
9505220 12 1.4 7,190 1,640 1,430 1,386
9512200 12 1.8 1,730 4,740 670 1,644
9424410 12 2.0 3,700 1,120 353 1,811
9496800 12 2.6 5,810 3,050 1,260 2,172
9510170 12 2.6 3,520 1,000 402 2,203
9510100 12 4.5 5,760 3,660 1,940 3,232
9510070 12 4.6 5,430 6,210 1,700 3,276
9507700 12 4.9 6,980 2,670 1,220 3,438
9515800 12 5.6 2,690 7,820 2,600 3,736
9502700 12 6.0 5,970 6,700 480 3,929
9516600 12 6.3 2,290 5,570 2,900 4,057
9498900 12 6.4 4,590 4,330 2,820 4,111
9507600 12 6.7 6,430 9,360 2,820 4,198
9424480 12 7.0 4,680 4,430 4,000 4,321
9510080 12 9.8 5,260 9,000 3,480 5,377
9503750 12 14.5 5,310 8,170 4,100 6,832
9510180 12 15.2 3,680 6,280 1,900 7,027
9501300 12 24.3 2,960 14,500 7,500 9,225
9505300 12 24.6 6,560 6,510 4,000 9,290

• 9503000 12 36.3 5,900 7,470 6,660 11,518
9508300 12 36.4 4,810 21,600 6,830 11,535
9492400 12 38.8 8,580 1,790 2,700 11,939



• Notes:
This data is taken directly from the USGS report Methods for Estimating
Magnitude and Frequency of Floods in the Southwestern United States, USGS
Open-File Report 93-419. Some of the data listed in that report does not match
what is listed in the "Basin Characteristic Reports" (either the 1989 or 1996
versions). The intent of the Hydrology Manual is not to update this data based
on the more current "Basin Characteristics Report", but rather to simply adopt the
indirect methods as published in the ADOT Hydrology Manual (as well as the
State Standards). Updating this data would also require revising the regression
analyses.

Region 12
Mean, mean basin elevation = 5048 but used = 6,000
Q

100
=10(6.55-3.17*N-.11)(ElevI1 000r454

Region 13
Q - 10(5.52-2.42*N-.12)

100 -

Mean 100-yr Peak
Flood Drainage Basin LP3 Discharge

Gage No. Region Area Elevation Q100 QMax Relation
sq. miles feet cfs cfs cfs

9505250 12 49.4 5,910 11,500 10,500 13,568
9510150 12 52.3 4,260 47,000 16,100 13,978

• 9497900 12 62.1 6,030 12,300 7,290 15,270
9513860 12 64.6 2,180 36,500 11,500 15,579
9513780 12 67.3 3,970 36,900 18,600 15,906
9513800 12 83.3 3,600 39,100 19,500 17,694
9505200 12 111.0 6,410 16,800 10,900 20,343
9489700 12 119.0 7,920 6,340 4,510 21,028
9512300 12 121.0 3,470 20,700 12,400 21,195
9498870 12 122.0 4,390 29,300 44,400 21,278
9503800 12 131.0 7,620 7,260 2,300 22,004
9512100 12 139.0 1,780 17,400 21,000 22,623
9505350 12 142.0 6,220 39,000 26,600 22,850
9424200 12 143.0 5,350 11,800 7,000. 22,924
9510200 12 164.0 3,820 57,800 24,200 24,421
9513835 12 187.0 2,700 44,100 14,600 25,924
9497980 12 200.0 5,600 26,800 15,700 26,720
9496000 12 203.0 6,370 35,800 10,900 26,898
9505800 12 241.0 6,680 31,700 22,400 29,025
9502800 12 255.0 5,120 30,300 14,800 29,751
9497800 12 295.0 5,700 22,700 22,200 31,689
9489100 12 315.0 8,700 21,700 14,000 32,591
9513890 12 317.0 2,320 35,000 20,000 32,679
9513910 12 323.0 2,130 37,000 38,000 32,941
9507980 12 328.0 5,140 61,500 23,500 33,156
9504500 12 357.0 6,200 46,600 26,400 34,365
9515500 12 417.0 4,750 43,700 58,000 36,665
9498800 12 430.0 5,810 64,400 38,000 37,133
9496500 12 439.0 6,320 39,100 23,000 37,451

• 9489500 12 560.0 8,000 28,100 17,900 41,338
9512500 12 585.0 5,000 29,300 33,100 42,065
9494000 12 632.0 7,400 18,600 14,000 43,375



• Notes:
This data is taken directly from the USGS report Methods for Estimating
Magnitude and Frequency of Floods in the Southwestern United States, USGS
Open-File Report 93-419. Some of the data listed in that report does not match
what is listed in the "Basin Characteristic Reports" (either the 1989 or 1996
versions). The intent of the Hydrology Manual is not to update this data based
on the more current "Basin Characteristics Report", but rather to simply adopt the
indirect methods as published in the ADOT Hydrology Manual (as well as the
State Standards). Updating this data would also require revising the regression
analyses.

Region 12
Mean, mean basin elevation = 5048 but used = 6,000
Q

100
=1Q(6.55-3.17*N-.11)(Elev/1000r454

Region 13
Q - 10(5.52-2.42*AA-.12)

100 -

Mean 100-yr Peak
Flood Drainage Basin LP3 Discharge

Gage No. Region Area Elevation Q100 QMax Relation
sq. miles feet cfs cfs cfs

9499000 12 675.0 5,020 104,000 61,400 44,513
9516500 12 774.0 3,190 45,000 47,500 46,948

• 9468500 12 1,027.0 4,480 56,200 40,600 52,280
9512800 12 1,130.0 4,770 199,000 59,500 54,175
9424900 12 1,210.0 4,010 36,700 23,100 55,560
9490500 12 1,232.0 7,200 110,000 50,000 55,929
9425500 12 1,520.0 3,650 70,800 33,600 60,359
9471185 13 0.6 38 31 21
9520350 13 0.1 263 117 195
9481800 13 0.2 229 110 303
9471087 13 0.2 766 541 415
9520110 13 0.4 325 240 707
9483040 13 0.5 675 240 731
9536350 13 0.7 547 191 937
9536100 13 0.8 621 375 1,045
9428545 13 0.8 300 173 1,054
9471170 13 0.9 2,020 1,270 1,146
9520300 13 0.9 741 510 1,173
9520230 13 1.5 2,100 590 1,633
9520400 13 2.0 3,680 1,590 1,958
9483200 13 2.0 849 430 1,988
9485950 13 2.2 1,170 705 2,053
9520160 13 2.2 1,580 1,800 2,070
9472400 13 2.4 7,950 3,200 2,195
9519600 13 2.4 1,700 1,430 2,211
9487400 13 2.4 1,320 715 2,216
9471700 13 2.7 2,470 950 2,360
9482480 13 2.8 4,060 3,000 2,380
9517200 13 2.8 1,260 720 2,401

• 9471120 13 3.2 8,470 4,390 2,592
9481900 13 3.6 8,050 1,840 2,785
9473200 13 3.6 8,140 3,700 2,798



• Notes:
This data is taken directly from the USGS report Methods for Estimating
Magnitude and Frequency of Floods in the Southwestern United States, USGS
Open-File Report 93-419. Some of the data listed in that report does not match
what is listed in the "Basin Characteristic Reports" (either the 1989 or 1996
versions). The intent of the Hydrology Manual is not to update this data based
on the more current "Ba~ifl Characteristics Report", but rather to simply adopt the
indirect methods as published in tbe ADOT Hydrology Manual (as well as the
State Standards). Updating this data would also require revising the regression·
analyses.

Region 12
Mean, mean basin elevation = 5048 but used = 6,000
Q 100 =10(6.55-3.17w-.11)(Elev/1 000r454

Region 13
Q - 10(5.52-2.42*AA-.12)100 -

Mean 100-yr Peak
Flood Drainage Basin LP3 Discharge

Gage No. Region Area Elevation Q100 QMax Relation
sq. miles feet cfs cfs cfs

9473600 13 4.4 1,520 1,570 3,108
9520130 13 4.7 2,370 1,670 3,245

• 9485900 13 4.9 703 460 3,324
9471195 13 5.2 11,800 2,590 3,430
9470900 13 5.3 2,620 1,460 3,441
9471080 13 6.4 3,080 2,220 3,837
9484510 13 6.5 339 260 3,850
9520100 13 8.7 5,180 1,530 4,501
9471090 13 9.1 7,490 2,640 4,609
9481700 13 10.3 2,700 1,200 4,906
9487100 13 11.9 4,450 13,800 5,274
9520200 13 12.1 1,480 940 5,318
9488600 13 12.8 3,500 1,400 5,468
9428550 13 14.6 6,170 2,920 5,831
9478200 13 15.6 6,030 3,500 6,021
9484200 13 16.3 1,940 1,400 6,149
9482420 13 26.5 2,470 1,270 7,706
9484000 13 35.5 10,800 7,730 8,773
9471140 13 36.7 8,030 6,590 8,901
9484570 13 38.4 16,300 27,000 9,077
9483100 13 43.0 13,000 8,600 9,528
9485000 13 44.8 18,800 9,660 9,696
9517400 13 47.8 4,640 3,640 9,965
9471200 13 57.7 14,000 11,500 10,776
9537200 13 79.1 11,100 4,600 12,238
9480000 13 82.2 11,300 12,000 12,425
9517280 13 85.2 7,000 4,550 12,601
9519760 13 126.0 11,500 3,150 14,639
9478500 13 144.0 47,200 42,900 15,384

• 9481750 13 176.0 17,800 16,000 16,549
9481500 13 209.0 15,400 16,000 17,593
9484500 13 219.0 31,000 12,700 17,884



• Notes:
This data is taken directly from the USGS report Methods for Estimating
Magnitude and Frequency of Floods in the Southwestern United States, USGS
Open-File Report 93-419. Some of the data listed in that report does not match
what is listed in the "Basin Characteristic Reports" (either the 1989 or 1996
versions). The intent of the Hydrology Manual is not to update this data based
on the more current "Basin Characteristics Report", but rather to simply adopt the
indirect methods as published in the ADOT Hydrology Manual (as well as the
State Standards). Updating this data would also require revising the regression
analyses.

Region 12
Mean, mean basin elevation = 5048 but used = 6,000
Q 100 =10(6.55.3.17W..11)(Elev/1000r454

Region 13
Q - 10(5.52.2.42W-.12)

100 -

Mean 100-yr Peak
Flood Drainage Basin LP3 Discharge

Gage No. Region Area Elevation Q100 QMax Relation
sq. miles feet cfs cfs cfs

9520170 13 243.0 11,800 8,030 18,543
9486300 13 250.0 25,200 17,000 18,726

• 9484560 13 289.0 19,800 20,000 19,677
9514200 13 403.0 9,140 6,300 21,974
9484600 13 457.0 36,400 38,000 22,885
9486800 13 463.0 24,100 22,000 22,981
9480500 13 533.0 24,900 31,000 24,031
9473000 13 541.0 28,000 70,800 24,144
9535100 13 569.0 18,700 12,500 24,529
9485500 13 602.0 23,700 20,000 24,963
9470500 13 741.0 22,300 22,000 26,604
9487000 13 776.0 20,000 19,100 26,977
9486000 13 918.0 28,300 29,700 28,362
9537500 13 1,023.0 5,910 5,060 29,276
9487250 13 1,170.0 12,900 32,000 30,433
9471000 13 1,219.0 45,700 98,000 30,792
9535300 13 1,250.0 8,920 10,400 31,013
9517000 13 1,470.0 53,900 39,000 32,461
9471550 13 1,740.0 29,200 24,200 34,007
9488500 13 1,782.0 29,600 53,100 34,228

•
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• Summary of gage data ratio analyses

Data Source: Statistical Summaries of Streamflow Data and Characteristiecs of Drainage Basins for Selected
Streamflow-Gaging Stations in Arizona Through Water Year 1996, USGS 98-4225

2-Year Ratio, in % 5·Year Ratio, in % 10·Year Ratio, in %
Sample Stand. Stand. Stand.

Case Size Mean Dev. Mean Dev. Mean Dev.
All gages 283 12 9 24 12 36 13
All undeveloped gages 266 12 9 24 12 36 13
Undev. w/period of record> 20-yrs 119 12 7 24 10 37 10
Undev. w/period of record> 30-yrs 71 12 7 24 9 36 10
Selected 133 10 8 22 12 34 14
Selected w/period of record> 20-yrs 44 9 6 21 8 33 9
Selected w/period of record> 30-yrs 17 10 6 23 8 35 8
All urbanized 17 15 9 28 13 40 15
Selected urbanized 13 16 10 29 15 40 16

Published Ratios to the 100-year event, in %
2-YR 5-YR 10-YR

C.OT. Rural 1

.C.O.T. Suburban
1

C.OT. Mod. Urban1

C.O.T. High urban1

Corps of Engineers2

FCDMC - 1.0 sq. mile3

FCDMC - 10.0 sq. mile3

FCDMC - 100.0 sq. mile3

Notes

10 N/A

15 N/A

20 N/A

25 N/A

7 16

10 27
7 21
6 16

35

40

45

50
27
38
32

26

1. Pima County Flood Control District Hydrology Manual, Sept. 79
2. New River and Phoenix City Streams, Arizona; Design Memorandum No.2, Hydrology Part 1, Oct. 74
3. Flood Control District of Maricopa County, Study by Russ Cruff

•



APPROXIMATE RATIOS OF LESSER MAGNITUDE FLOODS TO THE lOO-YEAR FLOOD

Moderately Urban Watersheds which'contain from two (2) to five (5)
houses per acre (detached), with moderate to
extensive drainage improvements present.

(135 )

0.75
0.80
0.85
0.85

0.55
0.60
0.65
0.70

0.35
0.40
0.45
0.50

RECURRENCE INTERVAL
10-Yr. 25-Yr. 50-Yr.2-Yr.

0.10
0.15
0.20
0.25

" __ j I' , I .PH""'" COIA ••J,! r-~(ll??f ,.-&".;... j't,.

Hy~ y &' \ 'p~,-{ r7~t ~ \,. H·A i I t-'J.(,f+
Rt'F:

Rural = Watersheds which will remain in a natural condition
(undeveloped), or where the anticipated future
development will be negligible.

In an attempt to both simplify and reduce the computational
procedures and time involved in estimating peak discharge values
for floods of lesser magnitude than the lOO-year flood, the
following procedure may be employed if the user so desires:

Suburban = Watersheds which contain two (2) houses per acre,
or less, with drainage improvements being
relatively few or nonexistent.

WATERSHED DEVELOPMENT

Highly Urban = Watersheds which contain more than five (5) houses
per acre (including multiple dwellings, commercial
and industrial development), with extensive drain
age improvements present.

First, the predicted value for the peak discharge of the
100-year flood which would occur upon the watershed under investi
gation should be determined using the procedures as outlined within
this Manual.

Where

Next, peak discharge values for floods of lesser magnitude than
the lOO-year flood may be calculated approximately by multiplying
the previously determined lOO-year flood value for the watershed
under investigation by the factors shown within the table below:

It is to be noted that the above factors are only applicable
under typically "average" 0atershed conditions upon gener~lly

homogeneous drainage basins. For atypical or nonhomogeneous water
sheds, all flood peaks, whatever their recurrence intervals, should
be determined in a complete and detailed manner as outlined within
this Manual; otherwise, serious errors might easily arise as a
consequence of choosing expediency over good engineering judgement.

Rural
Suburban
Moderately Urban
Highly Urban



• Compilation of gage data for Arizona

Data source: Statistical Summaries of Streamflow Data and Characteristics of Drainage Basins for Selected Streamflow-Gaging Stations in Arizona Through Water Year 1996, USGS WR98-4225

Drainage Mean Basin Main Channel Period of Log Pearson Type III Peak Discharge

Gage No. Station Name Area Elevation Slope Record QMax 100-Year 50-Year 25-Year 10-Year 5-Year 2-Year HUC Latitude Longitude

sq. miles feet ftImi cfs cfs cfs cfs cfs cfs cfs Dec. Degrees Dec. Degrees
9371100 Teec Nos Pas Wash Near Teec Nos Pos, Ariz. 16 7600 411 9 1350 1760 1530 1320 1050 841 557 14080201 36.9325 109.1096
9379030 Black Mountain Wash Near Chinle, Ariz. 80.7 5920 46.2 14 3100 4970 4090 3280 2320 1650 844 14080204 36.3333 109.6235
9379060 Lukachukai Creek Tributary Near Lukachukai, A 1.37 5820 72.2 13 227 301 210 143 79.5 46.8 17.9 14080204 36.4694 109.4055
9379100 Long House Wash Near Kayenta, Ariz. 1.38 6920 236 14 2060 5880 4380 3100 1760 1000 304 15020018 36.5672 110.4880
9379200 Chinle Creek Near Mexican Water, Ariz. 3650 6260 12.3 33 12000 16500 13100 10100 6820 4710 2320 14080204 36.9437 109.7098
9379560 EI Capitan Wash Near Kayenta, Ariz. 5.88 5690 78.4 13 2340 3530 2760 2100 1390 952 470 14080205 36.8587 110.2650
9379980 Jack Bench Wash Tributary Near Page, Ariz. 0.98 6180 133 14 200 2850 1330 560 141 37.1 2.6 14070006 36.7137 111.5915

9380000 Colorado R At Lees Ferry, Az. 107841 --- --- -- 300000 -- -- --- --- --- --- 14070006 36.8645 111.5874
9382000 Paria River At Lees Ferry, Ariz. 1410 6150 43 71 16100 19800 16000 12600 8810 6330 3420 14070007 36.8721 111.5937
9383020 House Rock Wash Trib Nr Marble Canyon, Az. 3.54 5290 209 13 1610 913 569 342 161 81.8 24.7 15010001 36.7014 111.9290
9383400 Little Colorado River At Greer, Ariz. 29.1 9400 180 22 615 822 695 575 425 316 175 15020001 34.0167 109.4566

9383500 Nutrioso Cr. Ab. Nelson Res Nr Springerville,Az. 83.3 8550 78 16 700 1100 854 636 403 263 117 15020001 34.0301 109.1858
9383600 Fish Creek Near Eagar Ariz. 16.9 9160 164 12 236 485 403 325 227 158 74.5 15020001 34.0762 109.4623
9384000 Little Colorado R Abv Lyman Lake Nr St. Johns, Az 703.5 7760 89.5 56 16000 9400 6850 4850 2880 1790 750 15020001 34.3142 109.3615
9384200 Lyman Reservoir Trib Nr St Johns, Az 0.24 6100 267 13 101 116 104 91.4 74.9 62 42.8 15020002 34.3915 109.3798
9385800 Little Colorado R Trib Nr St Johns, Az 0.35 6350 417 13 326 672 491 348 206 127 52 15020002 34.4511 109.2563
9386500 Little Colorado R Ab Zuni R Nr Hunt, Az. 3557 7160 40.2 32 1310 2930 2110 1460 819 474 164 15020002 34.6415 109.6762
9388000 Little Colorado River Nr Hunt, Az 6173 7060 37.6 36 8000 8700 6630 4890 3040 1930 801 15020002 34.6470 109.7027

• 9390500 Show Low Creek Near Lakeside, Arizona 68.6 7320 77.2 42 5550 16800 11000 6830 3210 1550 362 15020005 34.1792 109.9872
9392800 Long Lake Tributary Near Show Low, Ariz. 5.22 6700 133 11 530 4030 2460 1380 524 195 23.4 15020005 34.2609 109.8279
9393500 Silver Creek Near Snowflake, Ariz. 846 6400 35 64 25000 18200 14600 11400 7720 5330 2590 15020005 34.6667 110.0415
9394500 Little Colorado R At Woodruff, Ariz. 7775 6810 25.2 69 25000 18300 15400 12700 9340 6920 3790 15020002 34.7825 110.0434
9395100 Carr Lake Draw Tributary Near Holbrook, Ariz. 1.28 5420 103 12 140 345 266 196 120 73.8 27 15020002 34.8347 109.9333
9395200 Decker Wash Near Snowflake, Ariz. 16.5 6660 31.1 --- 1170 --- - -- -- - -- 15020008 34.4609 110.4041
9395850 Black Creek Tributary Near Window Rock, Az 0.33 6830 53.3 --- 171 --- --- -- --- -- --- 15020006 35.6541 109.0888
9395900 Black Creek Nr Lupton, Az 493 7500 11.2 18 7680 11200 9480 7880 5880 4440 2550 15020006 35.4525 109.1249
9396400 Dead Wash Tributary Near Holbrook, Ariz. 1.22 5740 60 12 743 1150 938 745 522 374 198 15020007 35.0721 109.7486
9396500 Puerco River Near Adamana, Ariz 2603.5 6730 15.7 9 30000 57900 48200 39200 28400 20900 11500 15020007 34.9790 109.7943
9397000 Little Colorado River At Holbrook, Ariz. ' 11115 6730 21.9 25 60000 37200 32100 27400 21400 17000 11000 15020008 34.8975 110.1623
9397200 Penzance Wash Near Joseph City, Ariz. 0.17 5150 237 13 120 296 240 188 126 85.4 38 15020008 34.9189 110.2536
9397500 Chevelon Fork Below Wildcat Canyon, Near Winslow 271 7030 54.4 36 24700 41200 30000 21000 11900 6950 2400 15020010 34.6363 110.7134
9397800 Brookbank Canyon Near Heber, Ariz. 27.9 6950 65.5 12 666 1070 866 679 460 315 147 15020010 34.4721 110.6470
9398000 Chevelon Creek Near Winslow, Ariz. 781 6440 27.7 45 33600 33800 24200 16800 9760 5860 2360 15020010 34.9262 110.5306
9398500 Clear Creek Below Willow Creek, N Winslow, Az. 317 7100 26 43 29100 39700 29000 20400 11700 6820 2360 15020008 34.6675 111.0068
9399000 Clear Creek Near Winslow, Ariz. 607 6500 24.1 49 50000 59200 39800 26000 13700 7750 2790 15020008 34.9694 110.6443
9399250 Jacks Canyon Tributary NO.2 Near Winslow, Ar 31.8 6530 71.6 --- 9330 --- --- --- --- -- --- 15020008 34.7653 111.0120
9400100 Ganado Wash Trib Nr Ganado, Ariz. 7.85 6770 55.5 13 1680 2320 1760 1300 819 533 238 15020011 35.7109 109.4970
9400200 Steamboat Wash Trib Nr Ganado, Ariz. 0.32 6750 100 12 383 1520 1020 648 322 167 46.6 15020011 35.7637 109.8000
9400290 Teshbito Wash Trib Nr Holbrook, Ariz. 9.3 6420 93.7 13 890 3030 2470 1950 1310 874 371 15020011 35.4803 110.0874
9400300 Teshbito Wash Nr Holbrook, Ariz. 49.6 6280 57.7 13 1580 2320 2020 1720 1340 1050 653 15020011 35.4484 110.0680
9400530 Cow Canyon Nr Winslow Ariz. 3.57 5380 61.8 14 253 387 319 257 181 129 64.8 15020008 35.1000 110.9874
9400560 Oraibi Wash Trib Nr Oraibi, Ariz. 1.78 6020 105 13 383 770 622 490 339 240 124 15020012 35.8721 110.5555
9400565 Polacca Wash Trib Nr Chinle, Ariz. 6.45 6890 160 12 1130 2150 1770 1420 995 708 361 15020013 36.0470 110.0803
9400580 Castle Butte Wash Nr Winslow, Ariz. 5.57 5820 83.8 12 860 2220 1540 1020 536 289 86 15020014 35.3249 110.4221• 9400590 Rio De Flag @ Hidden Hollow Rd @ Flagstaff, Az 31.5 8130 129 --- 153 --- --- --- --- --- --- 15020015 35.2418 111.6839
9400595 Schultz Canyon At Flagstaff, Ariz. 6.09 8060 296 --- 48 --- -- --- -- -- --- 15020015 35.2268 111.6579



• Compilation of gage data for Arizona

Data source: Statistical Summaries of Streamflow Data and Characteristics of Drainage Basins for Selected Streamflow-Gaging Stations in Arizona Through Water Year 1996, USGS WR98-4225

Drainage Mean Basin Main Channel Period of Log Pearson Type III Peak Discharge

Gage No. Station Name Area Elevation Slope Record QMax 100·Year 50-Year 25-Year 10-Year 5-Year 2-Year HUC Latitude Longitude

sq. miles feet ftImi cfs cfs cfs cfs cfs cfs cfs Dec. Degrees Dec. Degrees

9400600 Rio De Flag At Flagstaff, Ariz. 51 8050 106 16 240 861 557 340 167 74.5 17.2 15020015 35.2216 111.6566

9400650 Sinclair Wash At Flagstaff, Ariz. 8.11 7200 69.9 10 401 748 566 416 260 168 74.2 15020015 35.1637 111.6798

9400655 Rio De Flag At 140 At Flagstaff,Az 82.4 7840 55.5 --- 421 --- --- --- -- --- --- 15020015 35.1844 111.6320

9400660 Bow And Arrow Wash At Flagstaff, Ariz. 2.06 6990 46.5 11 73 111 92 74.7 53.9 39.7 22.1 15020015 35.1658 111.6527

9400680 Switzer Canyon At Flagstaff, Ariz. 1.87 7130 375 11 135 413 321 240 151 95.9 38.4 15020015 35.2120 111.6391

9400700 Switzer Canyon Trib At Flagstaff, Ariz. 5.52 6950 267 12 262 326 271 221 163 124 75.2 15020015 35.2008 111.6126

9400730 Lockett Fanning Diversion At Flagstaff, Ariz. 1.05 8020 928 --- 85 -- --- --- --- - --- 15020015 35.2219 111.5992

9400740 Harenberg Wash At Flagstaff,Ariz. 2.41 7570 594 11 183 293 243 198 144 107 60.2 15020015 35.2191 111.5877

9400910 Fay Canyon Near Flagstaff, Ariz. 3.28 7000 72.2 14 87 182 128 98 66 36 8 15020015 35.1350 111.6298

9401000 Little Colo. River At Grand Falls, Ariz. 21240 6440 10.5 37 120000 76000 56800 41500 26100 17280 8310 15020016 35.4456 111.2033

9401210 Slate Mountain Wash Near Flagstaff, Ariz. 5.43 7350 46.4 --- 88 --- --- -- --- --- --- 15020016 35.5150 111.8484

9401220 Cedar Wash Near Cameron, Ariz. 579 6430 123 9 10400 30200 21400 14600 8040 4550 1510 15020016. 35.8585 111.4421

9401245 Klethla Valley Trib Near Kayenta Az 0.79 6730 87.7 14 290 419 365 312 244 193 121 15020018 36.4978 110.6208

9401260 Moenkopi Wash At Moenkopi 1629 5850 24.8 22 10100 15000 12700 10500 7760 5820 3320 15020018 36.1049 111.2011

9401300 Hamblin Wash Trib Near Cedar Ridge, Ariz. 0.1 5860 263 13 110 3040 1480 638 156 37.3 1.7 15020018 36.3484 111.5041

9401370 Hamblin Wash Trib No 2 Near Tuba City, Ariz. 2.16 4670 348 --- 350 --- -- - --- - --- 15020018 36.0555 111.3929

9401400 Moenkopi Wash Nr Tuba City, Ariz. 1300 5820 27.2 25 12100 14500 12400 10400 7900 6120 3740 15020018 36.0235 111.3964

9402000 Little Colorado River Near Cameron, Ariz. 26091 6300 7.48 48 120000 28700 24400 20500 15600 12200 7730 15020016 35.9262 111.5667

• 9402100 Forest Boundary Wash Near Cameron, Ariz. 0.72 6810 167 -- 115 --- --- --- --- -- --- 15020016 35.9235 111.7374

9402500 Colorado R. Near Grand Canyon, Ariz. 137641 --- --- --- 300000 --- -- --- --- --- --- 15010001 36.1014 112.0855

9403000 Bright Angel Creek Near Grand Canyon, Ariz. 101 7390 421 49 4400 4970 3670 2640 1600 1010 435 15010001 36.1030 112.0954

9403750 Sagebrush Draw Near Fredonia, Ariz. 0.68 5290 106 --- 150 --- --- --- --- -- --- 15010003 36.9014 112.3762

9403780 Kanab Creek Nr Fredonia, Ariz. 1085 6100 56.4 17 15000 7140 5440 4050 2610 1760 875 15010003 36.8637 112.5790

9403800 Bitter Seeps Wash Trib Near Fredonia, Ariz. 2.85 5120 129 13 1950 7350 4660 2780 1240 575 127 15010003 36.8568 112.7582

9403930 West Cataract Creek Near Williams, Ariz. 3.18 7190 465 12 151 708 505 342 181 96.4 26.2 15010004 35.2475 112.2243

9404050 Spring Valley Wash Trib Near Williams, Ariz. 3.93 6750 40.5 13 190 449 317 213 113 61.2 17.7 15010004 35.5743 112.1533

9404070 Little Red Horse Wash Near Grand Canyon, Ariz 21.8 6780 56.9 --- 62 --- --- --- --- --- --- 15010004 35.8456 112.1317

9404310 Yampai Canyon Trib Near Peach Springs, Ariz. 0.2 5360 444 12 117 237 167 114 63.5 37.2 13.8 15010007 35.5519 113.3880

9404340 Truxton Wash At Valentine, Ariz. 370 4630 57 12 49000 26300 18100 12000 6330 3510 1150 15010007 35.3861 113.6555

9404350 Valentine Wash At Valentine, Ariz. 3.15 4490 378 13 3800 18400 7090 2540 552 142 12.7 15010007 35.3833 113.6623

9415000 Virgin River At Littlefield, Ariz. 5090 5500 38.4 66 61000 35500 27800 21300 14200 9810 4920 15010010 36.8915 113.9235

9415050 Big Bend Wash Trib Near Littlefield, Ariz. 7.27 2240 55.8 12 250 5300 2120 759 152 32.8 1.7 15010010 36.8623 113.9680

9419590 Detrital Wash Trib Near Chloride, Ariz. 1.23 3710 200 13 470 1080 715 457 233 126 41.4 15010014 35.4317 114.2847

9421800 Ringbolt Wash Near Hoover Dam, Ariz. 1.21 2590 428 --- 310 --- --- --- --- --- --- 15030101 35.9680 114.6833

9423760 Little Meadow Creek Near Oatman, Ariz. 8.47 3400 241 11 869 4590 2610 1390 508 194 28.7 15030103 35.0303 114.3082

9423780 Walnut Creek Near Kingman, Ariz. 31.3 5040 255 11 715 892 764 644 496 389 247 15030103 35.0333 114.0180

9423820 Sacramento Wash Near Yucca, Ariz. 787 3400 45.2 11 13000 21200 16500 12500 8200 5540 2640 15030103 34.8109 114.1609

9423900 Sacramento Wash Trib Near Topock, Ariz. 14.7 1450 98.2 13 1030 5290 3180 1780 710 291 48.7 15030103 34.7295 114.3123

9424200 Cottonwood Wash 1 N Kingman Ariz 143 5350 67 14 7000 11700 10400 9110 7310 5860 3690 15030201 35.1809 113.4689

9424407 Mcgarrys Wash Near Kingman, Ariz. 13.5 4610 203 11 1000 3130 1790 963 369 150 26.9 15030201 35.1167 113.6500

9424410 Big Sandy River Trib Near Kingman, Ariz. 1.99 3700 214 15 353 1090 672 394 173 80.2 18.6 15030201 35.0915 113.6582

9424430 Kaiser Spring Canyon Trib Near Wikieup, Ariz. 1.7 3520 615 15 1310 2610 1600 933 413 196 49.2 15030202 34.5749 113.4776

9424447 Burro Creek At Old Us 93 Bridge Nr Bagdad, Az. 601 -- --- --- 55300 --- --- --- --- --- --- 15030202 34.5415 113.4443

• 9424450 Big Sandy River Near Wikieup,Ariz. 2731.9 4490 41.9 30 68700 102400 78100 57200 34700 21300 7900 15030201 34.4623 113.6235

9424470 Kirkland Creek Near Kirkland, Ariz. 109 4665 40.5 -- 10300 --- --- -- --- --- --- 15030203 34.3937 112.7219

9424480 Ash Creek Near Kirkland, Ariz. 6.95 4680 278 15 4000 4250 2810 1780 882 459 133 15030203 34.4533 112.7956



• Compilation of gage data for Arizona

Data source: Statistical Summaries of Streamflow Data and Characteristics of Drainage Basins for Selected Streamflow-Gaging Stations in Arizona Through Water Year 1996, USGS WR98-4225

Drainage Mean Basin Main Channel Period of Log Pearson Type III Peak Discharge
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9424700 Iron Spring Wash Trib Near Bagdad, Ariz. 0.64 3470 431 13 180 993 607 348 146 63.5 12.4 15030203 34.5221 113.1117

9424900 Santa Maria River Near Bagdad, Ariz. 1129 4010 91.9 29 23100 32600 28000 23500 17700 13400 7510 15030203 34.3057 113.3462

9425500 Santa Maria River Near Alamo, Ariz. 1439 3650 46.5 27 33600 69600 48600 32600 17600 9870 3260 15030204 34.3000 113.5167

9426000 Bill Williams River Blw Alamo Dam, Az. 4623 4120 42.6 --- 200000 --- --- --- --- --- --- 15030204 34.2306 113.6079

9426500 Bill Williams River At Planet, Ariz. 5043.9 3900 38.6 --- 200000 --- -- --- --- -- -- 15030204 34.2563 113.9779
9427700 Monkeys Head Wash Near Parker, Ariz. 1.84 1130 415 13 320 1640 1000 572 236 100 18.2 15030104 34.2678 114.1292

9428545 Cunningham Wash Trib Near Wenden, Ariz. 0.77 2330 365 12 173 296 245 198 140 101 52.1 15030105 34.0096 113.5776
9428550 Bouse Wash Trib Near Bouse, Ariz. 14.6 1230 50 13 2920 6170 4440 3070 1730 998 344 15030105 33.9014 113.9735
9428800 Tyson Wash Trib Near Quartzsite, Ariz. 13.7 1520 75 -- 1950 --- -- --- -- --- --- 15030106 33.5123 114.2167
9429150 Creosote Wash Near Ehrenberg, Ariz. 1.98 509 95.2 11 580 1270 932 660 390 239 95.6 15030104 33.6208 114.4945
9429400 Indian Wash Trib Near Yuma, Az. 2.56 1190 66.7 14 98 131 115 99 79.3 64.8 44.7 15030104 33.1090 114.2945

9429510 Mittry Lake Trib Near Yuma, Az. 0.3 346 122 11 165 346 256 182 106 62.8 22 15030107 32.8596 114.4347
9432000 Gila River Below Blue Creek, Near Virden Nm 3203 6690 35.8 69 41700 42100 33200 25400 16700 11200 5120 15040002 32.6478 108.8451
9442000 Gila River Near Clifton, Ariz. 4010 6250 29 65 57000 47700 37300 28300 18600 12600 6000 15040002 32.9656 109.3096
9444100 Campbell Blue Creek Near Alpine, Az 11.6 8300 90.2 30 619 667 470 321 181 108 42 15040004 33.7459 109.2046
9444200 Blue River Nr. Clifton Az. 506 6910 65.3 29 30000 46600 34000 24100 14400 8960 3780 15040004 33.2907 109.1954
9444400 Chase Creek Near Clifton, Ariz. 1.37 6840 363 -- 600 --- --- -- --- -- -- 15040004 33.1721 109.3694
9444500 San Francisco River At Clifton, Ariz. 2764 6880 48.9 88 90900 113900 80800 55400 31100 18300 6780 15040004 33.0492 109.2951

• 9445500 Willow C Nr Point Of Pines Nr Morenci, Ariz. 102 6340 73 22 3710 4620 3710 2890 1970 1370 678 15040005 33.3790 109.6500
9446000 Willow C N Double Circle Rnch N Morenci Ariz. 149 6310 77.7 24 7500 10000 7990 6210 4200 2910 1430 15040005 33.3541 109.5249
9446500 Eagle C N Double Circle Rnch N Morenci Ariz 377 6410 100 24 30000 24600 18800 13900 8760 5690 2510 15040005 33.3000 109.4915
9447000 Eagle Creek Abv. Pumping Plant Nr. Morenci, Az. 622 6060 60.9 52 36800 47000 35000 24900 14400 8300 2730 15040005 33.0699 109.4514
9447800 Bonita Creek Near Morenci, Arizona 302 -- --- 15 19500 27600 20600 15000 9070 5680 2320 15040005 32.9555 109.5303
9448500 Gila R At Head Of Safford Valley Nr Solomon Ariz 7896 6360 26.4 82 13200 140700 100800 70000 40400 24500 9860 15040005 32.8683 109.5104
9451800 Tollgate Wash Trib Near Clifton, Ariz. 0.12 4800 878 13 63 225 170 123 70.5 39.7 11.4 15040005 32.8500 109.3374
9456000 San Simon River Near San Simon Ariz. 814 4830 23.8 11 5350 8660 7770 6860 5570 4520 2920 15040006 32.2249 109.1749
9456400 Gold Gulch Near Bowie, Ariz. 15 5170 201 13 2550 4640 3630 2760 1790 1180 527 15040006 32.3475 109.6027
9457000 San Simon River Near Solomon, Ariz. 2192 4270 14.6 52 27500 17000 14500 12200 9320 7250 4520 15040006 32.8016 109.6385
9458200 Deadman Creek Near Safford, Ariz. 4.78 7520 1100 --- 2760 --- --- --- --- --- -- 15040005 32.7328 109.8156
9458500 Gila River At Safford, Ariz. 10459 5830 23.6 21 33000 35900 29700 24100 17700 13500 8230 15040005 32.8470 109.7150
9460150 Frye Creek Near Thatcher, Ariz. 4.02 8400 1160 14 2300 1580 986 581 254 116 25.6 15040005 32.7437 109.8374
9466500 Gila River At Calva, Ariz. 11470 5650 20.4 67 150000 161000 106900 68700 35500 19600 6760 15040005 33.1855 110.2194
9467120 Salt Creek Near Peridot, Ariz. 30.2 3490 169 12 3200 6910 5580 4350 2890 1920 810 15040005 33.2708 110.3041
9468300 Sevenmile Wash Trib Near Globe, Ariz. 0.83 4410 280 16 640 1690 1090 660 295 134 27.3 15040007 33.5861 110.6500
9468500 San Carlos River Near Peridot, Arizona 1026 4480 29.4 66 54800 62100 48000 32600 23500 15800 7460 15040007 33.2962 110.4508
9470500 San Pedro River At Palominas, Ariz. 741 4950 23.5 56 22000 21500 18600 15800 12100 9300 5460 15050202 31.3798 110.1104
9470900 San Pedro River Trib Near Bisbee, Ariz. 5.25 4770 129 14 1460 2140 1840 1550 1170 885 498 15050202 31.5699 110.0265
9471000 San Pedro River At Charleston, Ariz. 1234 4840 18.4 80 98000 49500 36200 26200 16600 11300 6130 15050202 31.6257 110.1738
9471550 San Pedro River Near Tombstone, Ariz. 1730 4820 18 19 24200 28000 23900 20100 15400 12000 7490 15050202 31.7508 110.2082
9471600 Canary Wash Near Benson, Ariz. 0.79 5240 472 13 84 385 239 139 58 24.7 4.4 15050202 31.8762 110.3342
9471700 Fenner Wash Near Benson, Ariz. 2.71 4180 93.8 15 950 2270 1740 1290 798 501 196 15050202 31.9801 110.2156
9471800 San Pedro River Near Benson, Ariz. 2490 4800 17.3 --- 9800 --- --- --- --- --- --- 15050203 32.1262 110.2893
9472000 San Pedro River Nr. Redington, Ariz. 2927 4660 15.3 64 90000 52700 42200 32900 22200 15200 7220 15050203 32.3803 110.4456
9472100 Peck Canyon Trib Near Redington, Ariz 8.02 3680 146 13 4340 4410 2780 1680 793 402 118 15050203 32.4866 110.5000• 9472400 Mammoth Wash Near Mammoth, Ariz. 2.4 3700 181 14 3200 6960 4810 3130 1540 752 167 15050203 32.6762 110.6847
9473000 Aravaipa Creek Near Mammoth, Ariz. 537 4530 45.7 44 70800 26900 21600 16800 11500 8000 3980 15050203 32.8434 110.6186



• Compilation of gage data for Arizona

Data source: Statistical Summaries of Streamflow Data and Characteristics of Drainage Basins for Selected Streamflow-Gaging Stations in Arizona Through Water Year 1996, USGS WR98-4225
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9473200 Green Lantern Wash Near Winkelman, Ariz. 3.63 2590 189 13 3700 7490 5520 3920 2290 1380 509 15050203 32.9249 110.7262

9473500 San Pedro R At Winkelman, Ariz. 4453 4520 18 21 135000 60900 44300 31600 19500 12800 6390 15050203 32.9770 110.7697

9473600 Tam O'Shanter Wash Near Hayden, Ariz. 4.37 3050 324 14 1570 1460 1220 1010 759 586 368 15050100 33.0292 110.8727

9474000 Gila R At Kelvin Ariz 5125 5150 17.8 --- 132000 -- --- --- --- --- --- 15050100 33.1027 110.9757

9478200 Durham Wash Near Florence, Ariz. 15.6 3670 143 17 3500 5710 4390 3260 2050 1320 561 15050100 32.7221 111.1082

9478500 Queen C At Whitlow Damsite N Superior Ariz. 144 3180 137 15 42900 46100 33800 24000 14300 8850 3630 15050100 33.2984 111.2735

9478600 Queen Creek Trib No 3 At Whitlow Dam Ariz. 0.37 2320 187 13 280 417 339 270 189 135 71.3 15050100 33.2915 111.2803

9479200 Queen C Trib A Apache Junc Ariz 0.51 1760 76.2 18 262 431 346 269 179 120 52.5 15050100 33.4044 111.5407

9479500 Gila River Near Laveen, Ariz. 20615 -- --- 48 65000 60900 34800 19200 8040 3760 1020 15050100 33.2568 112.1661

9480000 Santa Cruz River Near Lochiel, Ariz. 82.2 5150 42.2 47 12000 11600 9010 6820 4460 3020 1450 15050301 31.3552 110.5888

9480500 Santa Cruz River Nr. Nogales, Ariz. 533 4850 26 66 31000 23200 18900 15000 10600 7610 4090 15050301 31.3443 110.8508

9481500 Sonoita Creek Near Patagonia, Ariz. 209 4800 76.7 44 16000 15100 12300 9950 7190 5360 3130 15050301 31.5000 110.8167

9481700 Calabasas Canyon Near Nogales, Ariz. 10.3 4360 75.4 14 1200 2540 2020 1560 1030 691 309 15050301 31.4568 110.9858

9481750 Sopori Wash At Amado, Ariz. 176 3840 35.9 18 16000 17100 13400 10200 6780 4610 2230 15050301 31.7235 111.0609

9481800 Demetrie Wash Trib Near Continental, Ariz. 0.15 3620 100 13 110 214 169 130 85.2 56.9 25.6 15050301 31.8708 111.0874

9481900 Octillo Wash Near Continental, Ariz. 3.6 3280 106 -- 1840 -- --- -- - --- -- 15050301 31.8333 111.0000

9482000 Santa Cruz River At Continental, Ariz. 1682 4350 21 51 45000 45400 32000 22000 12800 7980 3580 15050301 31.8533 110.9667

9482200 Flato Wash Near Sahuarita, Ariz. 6.7 2770 40.4 --- 4500 --- --- --- --- --- --- 15050301 32.0451 110.9500

• 9482330 Pumping Wash Near Vail, Ariz. 0.81 3010 57.7 15 337 560 469 382 274 198 102 15050301 32.0694 110.8063
9482350 South Fork Airport Wash Near Tucson, Ariz. 4.38 2740 36.5 --- 1890 --- --- --- --- --- -- 15050301 32.1000 110.9082
9482370 North Fork Airport Wash Near Tucson, Ariz. 5.28 2780 40.6 --- 1350 -- --- --- --- --- --- 15050301 32.1109 110.9082

9482400 Airport Wash At Tucson, Ariz. 23 2700 37 17 2900 1900 1540 1230 889 666 403 15050301 32.1525 110.9809
9482410 Rodeo Wash At Tucson, Ariz. 7.24 2560 33.7 11 898 1020 880 746 572 441 260 15050301 32.1721 110.9762

9482420 Julian Wash At Tucson Ariz 26.5 2900 38.9 11 1270 2310 1930 1570 1130 817 428 15050302 32.1708 110.9402
9482450 West Branch Santa Cruz River At Tucson, Ariz. 23.6 2800 80.9 --- 910 -- -.- --- --- --- -- 15050301 32.1333 111.0082

9482480 Big Wash At Tucson, Ariz. 2.94 2850 95.2 16 3000 4460 3060 1940 887 390 63 15050301 32.1861 111.0019
9482500 Santa Cruz River At Tucson, Ariz. 2222 4050 20.1 78 37400 33300 26300 20300 13800 9720 5110 15050301 32.2210 110.9809

9482950 Railroad Wash At Tucson,Arizona 2.3 2490 0.73 11 1590 2390 1870 1440 961 666 340 15050301 32.2137 110.9456

9483000 Tucson Arroyo At Vine Ave, At Tucson, Az. 8.2 2510 37 23 5000 4890 3920 3090 2150 1540 842 15050301 32.2167 110.9481
9483010 High School Wash At Tucson Az 0.95 2460 1.11 15 800 1210 1010 827 606 454 261 15050301 32.2243 110.9464
9483025 Silvercroft Wash At Tucson Az 2.74 2540 44.6 13 1500 3360 2200 1370 659 332 90 15050301 32.2311 111.0027
9483030 Anklam Wash At Tucson, Ariz. 2.11 2700 298 16 2420 7390 4140 2210 855 362 75.6 15050301 32.2249 111.0303
9483040 West Speedway Wash Near Tucson, Ariz. 0.46 2750 364 16 240 627 521 419 291 202 92.2 15050301 32.2388 111.0451
9483042 Cemetery Wash At Tucson, Ariz. 1.17 2370 40 24 600 842 743 646 517 418 274 15050301 32.2637 110.9770
9483045 Flowing Wells Wash At Tucson Az 3.53 2380 32.1 19 1470 2260 1920 1610 1200 911 524 15050301 32.2650 110.9943
9483100 Tanque Verde Creek Near Tucson, Ariz. 43 4780 156 25 8600 12300 9460 7110 4620 3130 1530 15050302 32.2464 110.6792
9483200 Agua Caliente Wash Trib Near Tucson, Ariz. 2.04 3300 368 15 430 793 619 470 309 208 98.9 15050302 32.2686 110.7374
9483250 Rob Wash At Tucson Az 2.08 2710 55.6 15 1900 2870 2160 1580 973 622 267 15050302 32.2355 110.8158
9484000 Sabino Creek Near Tucson, Ariz. 35.5 6300 482 64 12900 12000 9220 6850 4310 2780 1190 15050302 32.3169 110.8098
9484200 Bear Creek Near Tucson, Ariz. 16.3 5860 502 15 1400 1850 1550 1260 917 675 370 15050302 32.3060 110.8008
9484500 Tanque Verde Cr At Tucson Ariz 219 4340 109 28 24500 35500 26400 18800 11000 6580 2360 15050302 32.2648 110.8407
9484510 Ventana Canyon Wash Near Tucson, Ariz. 6.46 4600 553 16 260 329 303 275 235 202 147 15050302 32.3096 110.8388
9484560 Cienega Creek Near Pantano, Ariz 289 4890 59.8 14 20000 18500 13700 9930 6150 4020 1880 15050302 31.9855 110.5656
9484570 Mescal Arroyo Near Pantano, Ariz. 38.4 4260 82.9 17 27000 15400 10400 6800 3620 2060 753 15050302 31.9896 110.5642• 9484580 Barrel Canyon Near Sonoita, Ariz. 14.1 5000 190 14 1900 4480 3580 2760 1810 1190 504 15050302 31.8615 110.6902
9484590 Davidson Canyon Wash Near Vail, Ariz. 50.5 4340 86.2 13 6860 9340 7800 6380 4640 3430 1900 15050302 31.9934 110.6443
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9484600 Pantano Wash Near Vail, Az 457 4500 46.3 38 38000 32100 23900 17200 10400 6450 2600 15050302 32.0358 110.6768

9485000 Rincon Creek Near Tucson, Ariz. 44.8 4850 612 43 9660 16700 12100 8410 4760 2770 963 15050302 32.1292 110.6254

9485100 Saguaro Corners Wash Near Tucson, Az 0.17 3040 117 9 49 53 49.1 44.8 39.1 34.4 27.4 15050302 32.1697 110.7374

9485500 Pantano Wash Near Tucson Ariz 602 4560 56.4 16 20000 22600 17100 12500 7540 4620 1720 15050302 32.2489 110.8478

9485550 Arcadia Wash At Tucson,Arizona 2.72 2560 0.77 16 1210 1920 1600 1310 953 707 395 15050302 32.2434 110.8847

9485570 Alamo Wash At Tucson Az 9.58 2590 46.2 13 4000 7460 6340 5260 3890 2900 1600 15050302 32.2585 110.8836

9485900 Pima Wash Near Tucson, Ariz. 4.93 4430 533 18 460 652 524 407 269 177 74.2 15050302 32.3374 110.9596

9485950 Geronimo Wash Near Tucson, Ariz. 2.15 3600 699 17 705 1090 850 643 414 271 118 15050302 32.3320 110.9434

9486000 Rillito Cr Near Tucson, Az 918 4400 45.5 67 29700 27700 22800 18400 13100 9530 5120 15050302 32.2945 110.9833

9486300 Canada Del Oro Near Tucson, Az 250 4000 108 18 17000 23900 18800 14400 9340 6150 2650 15050301 32.3740 111.0085

9486500 Santa Cruz River At Cortaro, Ariz. 3503 4000 20.3 45 65000 46000 36800 29000 20400 15000 8780 15050302 32.3511 111.0937

9486700 Chiltepines Wash Near Sasabe, Ariz. 7.13 3660 116 --- 560 --- --- --- --- --- -- 15050304 31.8189 110.4377

9486800 Altar Wash Nr Three Points, Az 463 3920 74.1 17 22000 22400 18800 15400 11200 8180 4360 15050304 31.8361 111.4030

9487000 Brawley Wash Near Three Points, Ariz. 776 3710 30.8 22 19100 21100 17000 13300 9260 6630 3570 15050304 32.0754 111.3374

9487100 Little Brawley Wash Near Three Points, Ariz. 11.9 2800 112 14 13800 4440 3600 2860 2010 1450 777 15050304 32.1235 111.3290

9487140 San Joaquin Wash Near Tucson, Ariz. 0.45 2530 69.3 12 520 987 824 672 486 356 191 15050304 32.1686 111.1325

9487250 Los Robles Wash Near Marana, Ariz. 1170 3350 25.9 14 32000 12500 10000 7670 4900 3090 1140 15050304 32.4377 111.3036

9487400 Quijotoa Wash Trib. Near Quijotoa, Ariz. 2.44 2800 88.9 12 715 1300 1040 813 546 370 168 15050306 32.1735 112.1082

• 9488500 Santa Rosa Wash Nr. Vaiva Vo, Ariz. 1782 2340 25.5 26 53100 29000 19700 12600 6250 3160 808 15050306 32.6675 111.9273

9488600 Silver Reef Wash Near Casa Grande, Ariz. 12.8 1620 67.4 12 1400 3340 2480 1780 1070 663 268 15050306 32.6820 111.8342

9489000 Santa Cruz River Near Laveen, Ariz. 8581 3060 15.2 56 33000 13300 9940 7160 4270 2600 986 15050303 33.2320 112.1689

9489070 North Fork Of East Fork Black R Nr Alpine, Az 38.1 9060 48.8 12 1070 1420 1210 1000 741 553 306 15060101 33.9030 109.3221

9489080 Hannagan Creek Near Hannagan Meadow, Ariz. 1.61 9160 68.6 12 70 87 70.6 56.1 39.7 29 16.5 15060101 33.6492 109.2844

9489100 Black River Near Maverick, Ariz. 315 8700 69.4 19 14000 20500 14900 10500 6220 3860 1620 15060101 33.7074 109.4464

9489200 Pacheta Creek At Maverick, Az 14.8 8810 160 22 323 426 366 308 234 180 106 15060101 33.7396 109.5399

9489500 Black River Blw Pumping Plant Nr. Point Of Pines 560 8000 51.1 42 17900 23400 17700 13000 8090 5190 2230 15060101 33.4765 109.7631

9489700 Big Bonito C Nr Fort Apache, Ariz. 119 7920 106 23 4510 6040 4650 3470 2200 1440 629 15060101 33.6672 109.8459

9490500 Black River Near Fort Apache, Ariz. Mile 5.0 1232 7200 36.2 38 54700 103500 78800 57600 34600 21000 7460 15060101 33.7126 110.2109

9490800 North Fork White River Nr. Greer, Ariz. 40.2 9520 216 12 510 535 469 405 325 266 183 15060102 34.0150 109.6434

9491000 North Fork White R Near Mcnary, Ariz. 66 9320 153 38 2310 2280 1850 1460 1030 742 407 15060102 34.0462 109.7339

9491800 North Fork White R Trib N Whiteriver, Az 2.27 6290 272 --- 120 -- -- -- --- -- --- 15060102 33.9287 109.9385

9492400 East Fork White River Nr Fort Apache, Ariz. 38.8 8580 239 38 2700 1090 928 776 587 450 268 15060102 33.8221 109.8137

9494000 White River Near Fort Apache, Ariz. Mile 4.5 632 7400 76.8 38 14600 18200 14700 11500 8030 5760 3110 15060102 33.7363 110.1658

9494300 Carrizo C Ab Corduroy C Nr Show Low, Ariz. 225 6370 64.9 13 10000 11300 9140 7220 5020 3580 1870 15060104 34.0000 110.2888

9496000 Corduroy Creek Near Mouth, Near, Show Low, Ariz 203 6370 71.2 23 10900 33200 22000 14000 6980 3650 1070 15060104 34.0183 110.2415

9496500 Carrizo Creek Near Show Low, Ariz. 439 6320 61.8 45 23000 36900 27000 19200 11400 7020 2850 15060104 33.9858 110.2801

9496600 Cibecue 1 Trib Carrizo Cr Nr Show Low, Ariz. 0.1 5390 364 13 165 307 248 195 133 92 44 15060104 33.9910 110.3240

9496700 Cibecue 2, Trib Carrizo Cr, Nr Show Low, Ariz. 0.07 5240 200 13 120 161 138 116 88 69 43 15060104 33.9880 110.3104

9496800 Carrizo Creek Trib Near Show Low, Ariz. 2.55 5810 306 13 1260 2850 2180 1620 1020 660 287 15060104 33.9544 110.3311

9497500 Salt River Near Chrysotile, Ariz. Mile 34.8 2849 6730 31.9 72 76600 122800 91200 65600 39600 24700 10200 15060103 33.7978 110.4989

9497800 Cibecue Creek Near Chrysotile, Ariz. 295 5700 79.6 37 22200 20800 17300 14200 10300 7620 4200 15060103 33.8429 110.5568
9497900 Cherry Creek Near Young, Ariz 62.1 6030 106 15 7290 11600 9200 7080 4660 3120 1390 15060103 34.0825 110.9235

9497980 Cherry Creek Near Globe, Ariz. 200 5600 87.9 30 15700 25400 19300 14200 8700 5450 2190 15060103 33.8276 110.8555
9498400 Pinal C At Inspiration Dam, Nr Globe, Az 162 -- --- 16 5950 8440 6740 5260 3600 2540 1320 15060103 33.5730 110.9005• 9498500 Salt River Near Roosevelt, Ariz. 4306 6190 23.3 73 143000 227900 162600 112300 63800 38000 14400 15060103 33.6194 110.9208

9498600 Cristopher Creek Trib Near Kohl'S Ranch, Ariz 0.66 6080 510 10 265 348 256 182 110 69.5 30.2 15060105 34.3221 111.0667



• Compilation of gage data for Arizona

Data source: Statistical Summaries of Streamflow Data and Characteristics of Drainage Basins for Selected Streamflow-Gaging Stations in Arizona Through Water Year 1996, USGS WR98-4225

Drainage Mean Basin Main Channel Period of Log Pearson Type III Peak Discharge

Gage No. Station Name Area Elevation Slope Record QMax 100·Year 50-Year 25-Year 10-Year 5-Year 2-Year HUC Latitude Longitude

sq. miles feet ftImi cfs cfs cfs cfs cfs cfs cfs Dec. Degrees Dec. Degrees

9498800 Tonto Creek Near Gisela, Ariz. 430 5810 126 10 38000 95500 73200 54200 33800 21500 8810 15060105 34.1287 111.2546

9498870 Rye Creek Nr Gisela, Ariz. 122 4390 91.4 20 44400 35400 24600 16800 9700 6100 2850 15060105 34.0322 111.2904

9498900 Gold Creek Near Payson, Ariz. 6.44 4590 295 14 2800 4070 3020 2160 1290 795 314 15060105 34.0027 111.3582

9499000 Tonto Creek Abv. Gun Cr., Nr Roosevelt, Az 675 5020 88.4 55 72500 107900 85100 64800 41700 27000 11100 15060105 33.9798 111.3027

9501300 Tortilla Creek At Tortilla Flat, Ariz. 24.3 2960 179 22 7500 15300 12200 9410 6180 4080 1740 15060106 33.5270 111.3869
9502700 Crookton Wash Near Seligman, Ariz. 6.01 5970 111 15 480 6250 2870 1200 310 86.2 7.2 15060201 35.2874 112.7317
9502800 Williamson Valley W Nr Paulden, Ariz. 255 5120 48.6 20 14800 29200 20400 13700 7360 4080 1310 15060201 34.8667 112.6456

9503000 Granite Creek Near Prescott, Ariz. 36.3 5900 104 17 6660 7710 6030 4580 2990 2000 916 15060202 34.5667 112.4500
9503700 Verde River Near Paulden, Ariz. 2150 5410 23.8 33 23200 38400 25900 16700 8540 4550 1380 15060202 34.8948 112.3404
9503720 Hell Canyon Near Williams, Ariz. 14.9 7110 47.8 11 1080 3860 2960 2190 1360 862 346 15060202 35.1601 112.2096
9503740 Hell Canyon Trib N Ash Fork. Az 0.75 5180 78.4 9 84 220 156 105 57.4 32.3 10.5 15060202 35.0839 112.4077

9503750 Limestone Canyon Nr Paulden, Az 14.5 5310 87.3 9 4100 9820 6670 4270 2080 1020 239 15060202 34.9798 112.4014
9503800 Volunteer Wash Near Bellemont, Ariz. 124 7620 56.6 14 2300 6890 5110 3610 2040 1160 357 15060202 35.1505 111.8981
9504000 Verde River Nr Clarkdale, Ariz. 3139 5490 22.9 33 53200 70200 54400 40700 25500 16100 6340 15060202 34.8514 112.0650
9504100 Hull Canyon Near Jerome, Ariz. 0.85 7050 1270 18 500 561 335 183 66.3 23.5 2.6 15060202 34.7388 112.1429
9504400 Munds Canyon Trib Near Sedona, Ariz. 1.15 6880 269 14 705 1430 1040 729 409 232 73.9 15060202 34.9221 111.6443
9504500 Oak Creek Near Cornville, Ariz. 355 6200 85 54 26400 50100 39200 29500 18700 12000 4810 15060202 34.7653 111.8899
9504800 Oak Creek Trib Near Cornville, Az 0.05 3570 65 14 53 369 240 144 61.7 25.9 4.1 15060202 34.7123 111.8803

• 9505200 Wet Beaver Creek Near Rimrock, Arizona 111 6410 131 34 16000 15800 13300 11000 8140 6130 3520 15060202 34.6746 111.6713
9505220 Rocky Gulch Nr Rimrock, Az 1.4 7190 421 --- 1550 --- -- --- --- -- -- 15060202 34.7467 111.4937
9505250 Red Tank Draw Near Rimrock, Ariz 49.4 5910 183 20 10500 10900 7810 5410 3090 1860 724 15060202 34.6951 111.7134
9505300 Rattlesnake Canyon Near Rimrock, Ariz. 24.6 6560 174 22 4000 6290 5110 4030 2750 1880 872 15060202 34.7669 111.6730
9505350 Dry Beaver Creek Near Rimrock, Ariz. 142 6220 137 35 26600 51400 38400 27400 16100 9590 3380 15060202 34.7284 111.7749
9505550 Verde River Below Camp Verde,Ariz 4297 5544 17.9 --- 55000 --- - --- -- --- --- 15060203 34.5505 111.8505
9505600 Dirty Neck Canyon Near Clints Well, Ariz. 3.42 7140 190 11 210 573 458 353 231 151 62.7 15060203 34.5123 111.3582
9505800 West Clear Creek Near Camp Verde, Ariz. 241 6680 112 31 24800 32700 26500 20800 14200 9690 4510 15060203 34.5385 111.6932
9505900 Cottonwood Wash Near Camp Verde, Ariz. 0.64 3540 385 13 250 619 420 273 141 75.9 23.4 15060203 34.5055 111.7527
9506000 Verde River Near Camp Verde, Ariz. 4644 5560 17.9 18 119000 166300 118500 81500 45900 27000 9900 15060203 34.4500 111.7833
9507600 East Verde River Nr. Pine, Ariz. 6.34 6430 303 12 2820 8600 5700 3620 1810 954 288 15060203 34.3915 111.2680
9507700 Webber Cr Ab West Fork Webber Cr N Pine, Az 4.79 6980 634 15 1220 2480 1660 1070 544 291 90 15060203 34.3943 111.3721
9507980 East Verde River Near Childs, Ariz. 331 5140 91.6 33 23500 56700 40800 28300 16000 9300 3270 15060203 34.2776 111.6388
9508300 Wet Bottom Creek Nr Childs, Ariz. 36.4 4810 210 28 7380 17600 13900 10600 6760 4340 1740 15060203 34.1607 111.6921
9508500 Verde River Blw Tangle Cr Ab Horseshoe Dam, Az 5493 5470 16.2 72 150000 200300 151700 110800 67300 41600 16000 15060203 34.0730 111.7153
9510070 Wf Sycamore Cr Ab Mcfar Can, N Sunflower, Az 4.58 5430 260 22 1700 5530 3330 1840 702 268 36 15060203 33.9604 111.4866
9510080 West Fork Sycamore Cr Nr Sunflower, Ariz. 9.8 5260 353 13 3480 8030 4920 2840 1190 519 101 15060203 33.9456 111.4847
9510100 East Fork Sycamore Creek Near Sunflower, Ariz. 4.49 5760 370 25 1940 2670 1660 978 428 196 43 15060203 33.9492 111.4607
9510150 Sycamore Creek Near Sunflower, Ariz. 52.3 4260 58.6 14 16100 42700 27800 17200 8160 4050 1050 15060203 33.8514 111.4525
9510170 Camp Creek Nr Sunflower, Az 2.6 3520 498 21 402 773 625 491 334 230 108 15060203 33.7596 111.4954
9510180 Rock Creek Near Sunflower, Ariz. 15.2 3680 412 14 2550 6390 5030 3810 2410 1520 573 15060203 33.7301 111.5077
9510200 Sycamore Creek Near Fort Mcdowell 164 3820 116 36 24200 46300 33600 23200 12900 7320 2330 15060203 33.6940 111.5410
9512100 Indian Bend Wash At Scottsdale Ariz 62 1780 60 24 21000 16800 10600 6400 2950 1440 378 15060106 33.5355 111.9137
9512200 Salt River Trib. In S. Mnt. Park, Phoenix, Ariz. 1.75 1730 244 33 1210 2230 1500 925 420 191 37 15060106 33.3467 112.0842
9512300 Cave Creek Nr Cave Creek Ariz 121 3470 123 26 13800 21500 16400 12000 7360 4580 1780 15060106 33.7833 112.0066
9512420 Lynx Creek Trib Near Prescott, Ariz. 0.95 5900 101 9 820 2910 2100 1430 761 403 106 15060202 34.5473 112.3992• 9512500 Agua Fria River Near Mayer, Az 585 5000 56.9 56 33100 35900 28700 22400 15500 11000 5920 15070102 34.3150 112.0631
9512600 Turkey Creek Near Cleator Arizona 89.4 5360 122 12 5230 9810 8160 6600 4700 3360 1700 15070102 34.2820 112.2068



• Compilation of gage data for Arizona

Data source: Statistical Summaries of Streamflow Data and Characteristics of Drainage Basins for Selected Streamflow-Gaging Stations in Arizona Through Water Year 1996, USGS WR98-4225

Drainage Mean Basin Main Channel Period of Log Pearson Type III Peak Discharge

Gage No. Station Name Area Elevation Slope Record QMax 100-Year 50-Year 25-Year 10-Year 5-Year 2-Year HUC Latitude Longitude

sq. miles feet ftImi cfs cfs cfs cfs cfs cfs cfs Dec. Degrees Dec. Degrees
9512700 Agua Fria River Trib #2 Nr Rock Springs, Ariz 1.07 2140 173 22 1200 1570 1320 1090 808 611 359 15070102 34.0333 112.1448
9512800 Agua Fria River Near Rock Springs, Ariz. 1111 4770 61.2 27 85000 211800 140100 88900 44300 23300 7000 15070102 34.0137 112.1672

9512830 Boulder Creek Nr Rock Springs Az. 37.8 --- --- --- 10000 --- -- --- --- -- --- 15070102 33.9984 112.2156
9512970 Cottonwood Creek Nr Waddell Dam Az. 9.28 --- --- 8 1750 16400 9600 5240 2020 804 131 15070102 33.8984 112.3107
9513780 New River Nr Rock Springs, Ariz. 68.3 3970 140 34 18600 35000 26400 19200 11400 6880 2440 15070102 33.9740 112.0981
9513800 New River At New River, Ariz. 83.3 3600 105 21 19500 37500 28300 20600 12600 7880 3150 15070102 33.9112 112.1404
9513820 Deadman Wash Near New River, Ariz. 11.1 1980 124 24 1850 4630 3550 2610 1590 969 348 15070102 33.8415 112.1443
9513835 New River At Bell Road, Near Peoria, Ariz. 185 2700 64.5 23 14600 31700 23300 16400 9410 5510 1900 15070102 33.6383 112.2393
9513860 Skunk Creek Near Phoenix, Ariz. 64.9 2180 49.2 36 11500 27600 18700 12100 6120 3230 940 15070102 33.7290 112.1191
9513890 New River At Peoria, Ariz. 317 2320 65.3 12 38000 75100 54900 38000 20800 11300 3160 15070102 33.5951 112.2623
9513910 New River Nr Glendale, Ariz. 600 2130 66.9 27 38000 49800 36300 25400 14400 8410 2890 15070102 33.5366 112.2809
9513970 Agua Fria River At Avondale, Ariz. 554 3010 38.7 22 44200 --- --- --- --- --- --- 15070102 33.4350 112.3328
9514200 Waterman Wash Near Buckeye, Ariz. 420 1570 21.2 30 6310 8470 6630 5090 3420 2390 1250 15070101 33.3301 112.5090
9515500 Hassayampa River At Box Damsite Nr Wickenburg Az 417 4750 71 39 58000 43000 32300 23300 13900 8480 3180 15070103 34.0448 112.7090
9515800 Hartman Wash Near Wickenburg, Ariz. 5.57 2690 71.6 21 1300 7100 4910 3230 1660 869 239 15070103 33.9626 112.8276
9516500 Hassayampa River Nr Morristown, Ariz. 796 3190 84.9 39 47500 45600 34000 24400 14300 8540 3030 15070103 33.8850 112.6612
9516600 Ox Wash Near Morristown, Ariz. 6.31 2290 101 22 2900 3720 2760 1960 1120 647 209 15070103 33.8833 112.6500
9516800 Jack Rabbit Wash Near Tonopah, Ariz. 137 2260 34.4 21 13000 33900 22600 14200 6860 3400 847 15070103 33.6587 112.8276

• 9517000 Hassayampa River Near Arlington, Ariz. 1471 3010 39.9 32 39000 40500 29200 20500 12000 7340 3010 15070103 33.3470 112.7249
9517200 Centennial Wash Tributary Near Wenden, Ariz. 2.79 2480 193 22 720 1080 868 676 451 303 135 15070104 33.8443 113.4500
9517280 Tiger Wash Near Aguila, Ariz. 85.2 2590 35.2 22 4550 7340 5950 4670 3160 2140 961 15070104 33.7415 113.2784
9517400 Winters Wash Near Tonopah, Ariz. 47.8 1630 83.7 17 3640 4560 3720 2980 2120 1540 857 15070104 33.4893 112.9180
9517500 Centenial Wash Nr. Arlington, Ariz. 1810 -- --- --- 14500 --- --- --- --- --- --- 15070101 33.2699 112.7970
9519600 Rainbow Wash Trib Near Buckeye, Ariz. 2.43 950 323 22 1430 2050 1670 1330 920 648 323 15070101 33.2429 112.6374
9519750 Bender Wash Near Gila Bend, Ariz. 68.6 1900 867 22 3610 4450 3690 2990 2160 1580 867 15070101 32.9068 112.5514
9519760 Sauceda Wash Near Gila Bend, Ariz. 116 1980 591 22 3150 6850 5360 4030 2520 1580 591 15070101 32.8705 112.7582
9519780 Windmill Wash Near Gila Bend, Ariz. 12.9 1050 64.4 14 4430 27600 16000 8550 3210 1160 155 15070101 33.4276 112.8380
9520100 Military Wash Near Sentinel, Ariz. 8.7 674 56 22 1530 5220 3500 2240 1120 577 161 15070201 32.8451 113.2787
9520110 Hot Shot Arroyo Near Ajo, Ariz. 0.44 1760 83.3 15 240 327 298 268 226 191 136 15070202 32.3467 112.8085
9520130 Darby Arroyo Near Ajo, Ariz. 4.72 1920 71.1 15 1670 2380 1990 1640 1210 922 550 15070202 32.3552 112.8251
9520160 Gibson Arroyo At Ajo, Az 2.18 2100 171 14 1800 1620 1300 1010 686 474 231 15070202 32.3798 112.8609
9520170 Rio Comez Nr. Ajo, Ariz. 243 1950 26.8 13 8030 11800 9980 8310 6280 4850 3000 15070202 32.4992 112.8803
9520200 Black Gap Wash Near Ajo, Ariz. 12.1 1280 21.8 17 940 1490 1300 1120 868 672 392 15070202 32.7063 112.8451
9520230 Crater Range Wash Near Ajo, Ariz. 1.49 1280 69.3 20 590 2230 1550 1020 522 270 70 15070202 32.5623 112.8762
9520300 Alamo Wash Trib Near Ajo, Ariz. 0.9 2040 64 30 510 656 546 445 326 240 141 15070203 32.1000 112.7708
9520350 Mohawk Pass Wash At Mohawk, Az. 0.09 601 707 14 117 273 202 145 85.7 52.4 20.2 15070203 32.7287 113.7415
9520400 Ligurta Wash At Ligurta, Az. 1.99 395 127 14 1590 3930 2730 1820 980 548 182 15070201 32.6757 114.2937
9535100 San Simon Wash Nr Pisinimo Az 569 2250 17.4 24 12500 11400 8190 5770 3450 2210 1020 15080101 32.0448 112.3699
9535200 Sells Wash Trib At Sells, Ariz. 26.8 2560 49.9 2800 --- --- -- --- -- -- 15080101 31.9150 111.8781
9535300 Vamori Wash At Kom Vo, Az 1250 2699 14.1 24 10400 5810 4440 3340 2200 1540 833 15080101 31.9475 112.3432
9536100 Pitchfork Canyon Trib Near Fort Grant, Ariz. 0.81 5210 459 13 375 589 506 425 323 247 144 15050201 32.5888 109.9109
9536350 Surprise Canyon Near Dos Cabezas, Ariz. 0.65 6280 1040 13 191 413 335 261 172 113 44.9 15050201 32.0109 109.3533
9537200 Leslie Creek Near Mcneal, Ariz. 79.1 5360 62.1 21 5200 13500 9490 6380 3430 1910 612 15080301 31.5899 109.5082
9537500 Whitewater Draw Near Douglas, Ariz. 1023 4740 20.5 70 5060 5220 4660 4080 3270 2610 1620 15080301 31.3522 109.5844•



• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 100-year for all gages in Arizona

Drainage Mean Basin Main Channel Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

Gage No. Station Name Area Elevation Slope 100-Year 10-Year 5-Year 2-Year 10-Year 5-Year 2-Year

sq. miles feet ftlmi cfs cfs cfs cfs % % %

9371100 Teec Nos Pos Wash Near Teec Nos Pos, Ariz. 16 7600 411 1760 1050 841 557 0.60 0.48 0.32

9379030 Black Mountain Wash Near Chinle, Ariz. 80.7 5920 46.2 4970 2320 1650 844 0.47 0.33 0.17

9379060 Lukachukai Creek Tributary Near Lukachukai, A 1.37 5820 72.2 301 79.5 46.8 17.9 0.26 0.16 0.06

9379100 Long House Wash Near Kayenta, Ariz. 1.38 6920 236 5880 1760 1000 304 0.30 0.17 0.05

9379200 Chinle Creek Near Mexican Water, Ariz. 3650 6260 12.3 16500 6820 4710 2320 0.41 0.29 0.14

9379560 EI Capitan Wash Near Kayenta, Ariz. 5.88 5690 78.4 3530 1390 952 470 0.39 0.27 0.13

9379980 Jack Bench Wash Tributary Near Page, Ariz. 0.98 6180 133 2850 141 37.1 2.6 0.05 0.01 0.00

9382000 Paria River At Lees Ferry, Ariz. 1410 6150 43 19800 8810 6330 3420 0.44 0.32 0.17

9383020 House Rock Wash Trib Nr Marble Canyon, Az. 3.54 5290 209 913 161 81.8 24.7 0.18 0.09 0.03

9383400 Little Colorado River At Greer, Ariz. 29.1 9400 180 822 425 316 175 0.52 0.38 0.21

9383500 Nutrioso Cr. Ab. Nelson Res Nr Springerville,Az. 83.3 8550 78 1100 403 263 117 0.37 0.24 0.11

9383600 Fish Creek Near Eagar Ariz. 16.9 9160 164 485 227 158 74.5 0.47 0.33 0.15

9384000 Little Colorado R Abv Lyman Lake Nr St. Johns, Az 703.5 7760 89.5 9400 2880 1790 750 0.31 0.19 0.08

9384200 Lyman Reservoir Trib Nr St Johns, Az 0.24 6100 267 116 74.9 62 42.8 0.65 0.53 0.37

9385800 Little Colorado R Trib Nr St Johns, Az 0.35 6350 417 672 206 127 52 0.31 0.19 0.08

9386500 Little Colorado R Ab Zuni R Nr Hunt, Az. 3557 7160 40.2 2930 819 474 164 0.28 0.16 0.06

9388000 Little Colorado River Nr Hunt, Az 6173 7060 37.6 8700 3040 1930 801 0.35 0.22 0.09

9390500 Show Low Creek Near Lakeside, Arizona 68.6 7320 77.2 16800 3210 1550 362 0.19 0.09 0.02• 9392800 Long Lake Tributary Near Show Low, Ariz. 5.22 6700 133 4030 524 195 23.4 0.13 0.05 0.01

9393500 Silver Creek Near Snowflake, Ariz. 846 6400 35 18200 7720 5330 2590 0.42 0.29 0.14

9394500 Little Colorado R At Woodruff, Ariz. 7775 6810 25.2 18300 9340 6920 3790 0.51 0.38 0.21

9395100 Carr Lake Draw Tributary Near Holbrook, Ariz. 1.28 5420 103 345 120 73.8 27 0.35 0.21 0.08

9395900 Black Creek Nr Lupton, Az 493 7500 11.2 11200 5880 4440 2550 0.53 0.40 0.23

9396400 Dead Wash Tributary Near Holbrook, Ariz. 1.22 5740 60 1150 522 374 198 0.45 0.33 0.17

9396500 Puerco River Near Adamana, Ariz 2603.5 6730 15.7 57900 28400 20900 11500 0.49 0.36 0.20

9397000 Little Colorado River At Holbrook, Ariz. 11115 6730 21.9 37200 21400 17000 11000 0.58 0.46 0.30

9397200 Penzance Wash Near Joseph City, Ariz. 0.17 5150 237 296 126 85.4 38 0.43 0.29 0.13

9397500 Chevelon Fork Below Wildcat Canyon, Near Winslow 271 7030 54.4 41200 11900 6950 2400 0.29 0.17 0.06

9397800 Brookbank Canyon Near Heber, Ariz. 27.9 6950 65.5 1070 460 315 147 0.43 0.29 0.14

9398000 Chevelon Creek Near Winslow, Ariz. 781 6440 27.7 33800 9760 5860 2360 0.29 0.17 0.07

9398500 Clear Creek Below Willow Creek, N Winslow, Az. 317 7100 26 39700 11700 6820 2360 0.29 0.17 0.06

9399000 Clear Creek Near Winslow, Ariz. 607 6500 24.1 59200 13700 7750 2790 0.23 0.13 0.05
9400100 Ganado Wash Trib Nr Ganado, Ariz. 7.85 6770 55.5 2320 819 533 238 0.35 0.23 0.10

9400200 Steamboat Wash Trib Nr Ganado, Ariz. 0.32 6750 100 1520 322 167 46.6 0.21 0.11 0.03

9400290 Teshbito Wash Trib Nr Holbrook, Ariz. 9.3 6420 93.7 3030 1310 874 371 0.43 0.29 0.12

9400300 Teshbito Wash Nr Holbrook, Ariz. 49.6 6280 57.7 2320 1340 1050 653 0.58 0.45 0.28

9400530 Cow Canyon Nr Winslow Ariz. 3.57 5380 61.8 387 181 129 64.8 0.47 0.33 0.17

9400560 Oraibi Wash Trib Nr Oraibi, Ariz. 1.78 6020 105 770 339 240 124 0.44 0.31 0.16

9400565 Polacca Wash Trib Nr Chinle, Ariz. 6.45 6890 160 2150 995 708 361 0.46 0.33 0.17
9400580 Castle Butte Wash Nr Winslow, Ariz. 5.57 5820 83.8 2220 536 289 86 0.24 0.13 0.04

9400600 Rio De Flag At Flagstaff, Ariz. 51 8050 106 861 167 74.5 17.2 0.19 0.09 0.02
9400650 Sinclair Wash At Flagstaff, Ariz. 8.11 7200 69.9 748 260 168 74.2 0.35 0.22 0.10• 9400660 Bow And Arrow Wash At Flagstaff, Ariz. 2.06 6990 46.5 111 53.9 39.7 22.1 0.49 0.36 0.20
9400680 Switzer Canyon At Flagstaff, Ariz. 1.87 7130 375 413 151 95.9 38.4 0.37 0.23 0.09

9400700 Switzer Canyon Trib At Flagstaff, Ariz. 5.52 6950 267 326 163 124 75.2 0.50 0.38 0.23



• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 1DO-year for all gages in Arizona

Drainage Mean Basin Main Channel Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

Gage No. Station Name Area Elevation Slope 100-Year 10-Year 5·Year 2·Year 10-Year 5-Year 2-Year

sq. miles feet ftImi cfs cfs cfs cfs % % %

9400740 Harenberg Wash At Flagstaff,Ariz. 2.41 7570 594 293 144 107 60.2 0.49 0.37 0.21

9400910 Fay Canyon Near Flagstaff, Ariz. 3.28 7000 72.2 182 66 36 8 0.36 0.20 0.04

9401000 Little Colo. River At Grand Falls, Ariz. 21240 6440 10.5 76000 26100 17280 8310 0.34 0.23 0.11

9401220 Cedar Wash Near Cameron, Ariz. 579 6430 123 30200 8040 4550 1510 0.27 0.15 0.05

9401245 Klethla Valley Trib Near Kayenta Az 0.79 6730 87.7 419 244 193 121 0.58 0.46 0.29

9401260 Moenkopi Wash At Moenkopi 1629 5850 24.8 15000 7760 5820 3320 0.52 0.39 0.22

9401300 Hamblin Wash Trib Near Cedar Ridge, Ariz. 0.1 5860 263 3040 156 37.3 1.7 0.05 0.01 0.00

9401400 Moenkopi Wash Nr Tuba City, Ariz. 1300 5820 27.2 14500 7900 6120 3740 0.54 0.42 0.26

9402000 Little Colorado River Near Cameron, Ariz. 26091 6300 7.48 28700 15600 12200 7730 0.54 0.43 0.27

9403000 Bright Angel Creek Near Grand Canyon, Ariz. 101 7390 421 4970 1600 1010 435 0.32 0.20 0.09

9403780 Kanab Creek Nr Fredonia, Ariz. 1085 6100 56.4 7140 2610 1760 875 0.37 0.25 0.12

9403800 Bitter Seeps Wash Trib Near Fredonia, Ariz. 2.85 5120 129 7350 1240 575 127 0.17 0.08 0.02

9403930 West Cataract Creek Near Williams, Ariz. 3.18 7190 465 708 181 96.4 26.2 0.26 0.14 0.04

9404050 Spring Valley Wash Trib Near Williams, Ariz. 3.93 6750 40.5 449 113 61.2 17.7 0.25 0.14 0.04

9404310 Yampai Canyon Trib Near Peach Springs, Ariz. 0.2 5360 444 237 63.5 37.2 13.8 0.27 0.16 0.06

9404340 Truxton Wash At Valentine, Ariz. 370 4630 57 26300 6330 3510 1150 0.24 0.13 0.04

9404350 Valentine Wash At Valentine, Ariz. 3.15 4490 378 18400 552 142 12.7 0.03 0.01 0.00

9415000 Virgin River At Littlefield, Ariz. 5090 5500 38.4 35500 14200 9810 4920 0.40 0.28 0.14

• 9415050 Big Bend Wash Trib Near Littlefield, Ariz. 7.27 2240 55.8 5300 152 32.8 1.7 0.03 0.01 0.00

9419590 Detrital Wash Trib Near Chloride, Ariz. 1.23 3710 200 1080 233 126 41.4 0.22 0.12 0.04

9423760 Little Meadow Creek Near Oatman, Ariz. 8.47 3400 241 4590 508 194 28.7 0.11 0.04 0.01

9423780 Walnut Creek Near Kingman, Ariz. 31.3 5040 255 892 496 389 247 0.56 0.44 0.28

9423820 Sacramento Wash Near Yucca, Ariz. 787 3400 45.2 21200 8200 5540 2640 0.39 0.26 0.12

9423900 Sacramento Wash Trib Near Topock, Ariz. 14.7 1450 98.2 5290 710 291 48.7 0.13 0.06 0.01

9424200 Cottonwood Wash 1 N Kingman Ariz 143 5350 67 11700 7310 5860 3690 0.62 0.50 0.32

9424407 Mcgarrys Wash Near Kingman, Ariz. 13.5 4610 203 3130 369 150 26.9 0.12 0.05 0.01

9424410 Big Sandy River Trib Near Kingman, Ariz. 1.99 3700 214 1090 173 80.2 18.6 0.16 0.07 0.02

9424430 Kaiser Spring Canyon Trib Near Wikieup, Ariz. 1.7 3520 615 2610 413 196 49.2 0.16 0.08 0.02

9424450 Big Sandy River Near Wikieup,Ariz. 2731.9 4490 41.9 102400 34700 21300 7900 0.34 0.21 0.08

9424480 Ash Creek Near Kirkland, Ariz. 6.95 4680 278 4250 882 459 133 0.21 0.11 0.03

9424700 Iron Spring Wash Trib Near Bagdad, Ariz. 0.64 3470 431 993 146 63.5 12.4 0.15 0.06 0.01

9424900 Santa Maria River Near Bagdad, Ariz. 1129 4010 91.9 32600 17700 13400 7510 0.54 0.41 0.23

9425500 Santa Maria River Near Alamo, Ariz. 1439 3650 46.5 69600 17600 9870 3260 0.25 0.14 0.05

9427700 Monkeys Head Wash Near Parker, Ariz. 1.84 1130 415 1640 236 100 18.2 0.14 0.06 0.01

9428545 Cunningham Wash Trib Near Wenden, Ariz. 0.77 2330 365 296 140 101 52.1 0.47 0.34 0.18

9428550 Bouse Wash Trib Near Bouse, Ariz. 14.6 1230 50 6170 1730 998 344 0.28 0.16 0.06

9429150 Creosote Wash Near Ehrenberg, Ariz. 1.98 509 95.2 1270 390 239 95.6 0.31 0.19 0.08

9429400 Indian Wash Trib Near Yuma, Az. 2.56 1190 66.7 131 79.3 64.8 44.7 0.61 0.49 0.34

9429510 Mittry Lake Trib Near Yuma, Az. 0.3 346 122 346 106 62.8 22 0.31 0.18 0.06

9432000 Gila River Below Blue Creek, Near Virden Nm 3203 6690 35.8 42100 16700 11200 5120 0.40 0.27 0.12

9442000 Gila River Near Clifton, Ariz. 4010 6250 29 47700 18600 12600 6000 0.39 0.26 0.13

9444100 Campbell Blue Creek Near Alpine, Az 11.6 8300 90.2 667 181 108 42 0.27 0.16 0.06• 9444200 Blue River Nr. Clifton Az. 506 6910 65.3 46600 14400 8960 3780 0.31 0.19 0.08

9444500 San Francisco River At Clifton, Ariz. 2764 6880 48.9 113900 31100 18300 6780 0.27 0.16 0.06

9445500 Willow C Nr Point Of Pines Nr Morenci, Ariz. 102 6340 73 4620 1970 1370 678 0.43 0.30 0.15



• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 1OO-year for all gages in Arizona

Drainage Mean Basin Main Channel Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

Gage No. Station Name Area Elevation Slope 100-Year 10-Year 5-Year 2-Year 10-Year 5·Year 2-Year

sq. miles feet ftImi cfs cfs cfs cfs % % %

9446000 Willow C N Double Circle Rnch N Morenci Ariz. 149 6310 77.7 10000 4200 2910 1430 0.42 0.29 0.14

9446500 Eagle C N Double Circle Rnch N Morenci Ariz 377 6410 100 24600 8760 5690 2510 0.36 0.23 0.10

9447000 Eagle Creek Abv. Pumping Plant Nr. Morenci, Az. 622 6060 60.9 47000 14400 8300 2730 0.31 0.18 0.06

9447800 Bonita Creek Near Morenci, Arizona 302 27600 9070 5680 2320 0.33 0.21 0.08

9448500 Gila R At Head Of Safford Valley Nr Solomon Ariz 7896 6360 26.4 140700 40400 24500 9860 0.29 0.17 0.07

9451800 Tollgate Wash Trib Near Clifton, Ariz. 0.12 4800 878 225 70.5 39.7 11.4 0.31 0.18 0.05

9456000 San Simon River Near San Simon Ariz. 814 4830 23.8 8660 5570 4520 2920 0.64 0.52 0.34

9456400 Gold Gulch Near Bowie, Ariz. 15 5170 201 4640 1790 1180 527 0.39 0.25 0.11

9457000 San Simon River Near Solomon, Ariz. 2192 4270 14.6 17000 9320 7250 4520 0.55 0.43 0.27

9458500 Gila River At Safford, Ariz. 10459 5830 23.6 35900 17700 13500 8230 0.49 0.38 0.23

9460150 Frye Creek Near Thatcher, Ariz. 4.02 8400 1160 1580 254 116 25.6 0.16 0.07 0.02

9466500 Gila River At Calva, Ariz. 11470 5650 20.4 161000 35500 19600 6760 0.22 0.12 0.04

9467120 Salt Creek Near Peridot, Ariz. 30.2 3490 169 6910 2890 1920 810 0.42 0.28 0.12

9468300 Sevenmile Wash Trib Near Globe, Ariz. 0.83 4410 280 1690 295 134 27.3 0.17 0.08 0.02

9468500 San Carlos River Near Peridot, Arizona 1026 4480 29.4 62100 23500 15800 7460 0.38 0.25 0.12

9470500 San Pedro River At Palominas, Ariz. 741 4950 23.5 21500 12100 9300 5460 0.56 0.43 0.25

9470900 San Pedro River Trib Near Bisbee, Ariz. 5.25 4770 129 2140 1170 885 498 0.55 0.41 0.23

9471000 San Pedro River At Charleston, Ariz. 1234 4840 18.4 49500 16600 11300 6130 0.34 0.23 0.12

• 9471550 San Pedro River Near Tombstone, Ariz. 1730 4820 18 28000 15400 12000 7490 0.55 0.43 0.27

9471600 Canary Wash Near Benson, Ariz. 0.79 5240 472 385 58 24.7 4.4 0.15 0.06 0.01

9471700 Fenner Wash Near Benson, Ariz. 2.71 4180 93.8 2270 798 501 196 0.35 0.22 0.09

9472000 San Pedro River Nr. Redington, Ariz. 2927 4660 15.3 52700 22200 15200 7220 0.42 0.29 0.14

9472100 Peck Canyon Trib Near Redington, Ariz 8.02 3680 146 4410 793 402 118 0.18 0.09 0.03

9472400 Mammoth Wash Near Mammoth, Ariz. 2.4 3700 181 6960 1540 752 167 0.22 0.11 0.02

9473000 Aravaipa Creek Near Mammoth, Ariz. 537 4530 45.7 26900 11500 8000 3980 0.43 0.30 0.15

9473200 Green Lantern Wash Near Winkelman, Ariz. 3.63 2590 189 7490 2290 1380 509 0.31 0.18 0.07

9473500 San Pedro R At Winkelman, Ariz. 4453 4520 18 60900 19500 12800 6390 0.32 0.21 0.10

9473600 Tam O'Shanter Wash Near Hayden, Ariz. 4.37 3050 324 1460 759 586 368 0.52 0.40 0.25

9478200 Durham Wash Near Florence, Ariz. 15.6 3670 143 5710 2050 1320 561 0.36 0.23 0.10

9478500 Queen C At Whitlow Damsite N Superior Ariz. 144 3180 137 46100 14300 8850 3630 0.31 0.19 0.08

9478600 Queen Creek Trib No 3 At Whitlow Dam Ariz. 0.37 2320 187 417 189 135 71.3 0.45 0.32 0.17

9479200 Queen C Trib A Apache Junc Ariz 0.51 1760 76.2 431 179 120 52.5 0.42 0.28 0.12

9479500 Gila River Near Laveen, Ariz. 20615 60900 8040 3760 1020 0.13 0.06 0.02

9480000 Santa Cruz River Near Lochiel, Ariz. 82.2 5150 42.2 11600 4460 3020 1450 0.38 0.26 0.13

9480500 Santa Cruz River Nr. Nogales, Ariz. 533 4850 26 23200 10600 7610 4090 0.46 0.33 0.18

9481500 Sonoita Creek Near Patagonia, Ariz. 209 4800 76.7 15100 7190 5360 3130 0.48 0.35 0.21

9481700 Calabasas Canyon Near Nogales, Ariz. 10.3 4360 75.4 2540 1030 691 309 0.41 0.27 0.12

9481750 Sopori Wash At Amado, Ariz. 176 3840 35.9 17100 6780 4610 2230 0.40 0.27 0.13

9481800 Demetrie Wash Trib Near Continental, Ariz. 0.15 3620 100 214 85.2 56.9 25.6 0.40 0.27 0.12

9482000 Santa Cruz River At Continental, Ariz. 1682 4350 21 45400 12800 7980 3580 0.28 0.18 0.08

9482330 Pumping Wash Near Vail, Ariz. 0.81 3010 57.7 560 274 198 102 0.49 0.35 0.18

9482400 Airport Wash At Tucson, Ariz. 23 2700 37 1900 889 666 403 0.47 0.35 0.21• 9482410 Rodeo Wash At Tucson, Ariz. 7.24 2560 33.7 1020 572 441 260 0.56 0.43 0.25

9482420 Julian Wash At Tucson Ariz 26.5 2900 38.9 2310 1130 817 428 0.49 0.35 0.19

9482480 Big Wash At Tucson, Ariz. 2.94 2850 95.2 4460 887 390 63 0.20 0.09 0.01



• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 1OO-year for all gages in Arizona

Drainage Mean Basin Main Channel Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

Gage No. Station Name Area Elevation Slope 100-Year 10-Year 5-Year 2-Year 10-Year 5·Year 2-Year

sq. miles feet ftImi cfs cfs cfs cfs % % %

9482500 Santa Cruz River At Tucson, Ariz. 2222 4050 20.1 33300 13800 9720 5110 0.41 0.29 0.15

9482950 Railroad Wash At Tucson,Arizona 2.3 2490 0.73 2390 961 666 340 0.40 0.28 0.14

9483000 Tucson Arroyo At Vine Ave, At Tucson, Az. 8.2 2510 37 4890 2150 1540 842 0.44 0.31 0.17

9483010 High School Wash At Tucson Az 0.95 2460 1.11 1210 606 454 261 0.50 0.38 0.22

9483025 Silvercroft Wash At Tucson Az 2.74 2540 44.6 3360 659 332 90 0.20 0.10 0.03

9483030 Anklam Wash At Tucson, Ariz. 2.11 2700 298 7390 855 362 75.6 0.12 0.05 0.01

9483040 West Speedway Wash Near Tucson, Ariz. 0.46 2750 364 627 291 202 92.2 0.46 0.32 0.15

9483042 Cemetery Wash At Tucson, Ariz. 1.17 2370 40 842 517 418 274 0.61 0.50 0.33

9483045 Flowing Wells Wash At Tucson Az 3.53 2380 32.1 2260 1200 911 524 0.53 0.40 0.23

9483100 Tanque Verde Creek Near Tucson, Ariz. 43 4780 156 12300 4620 3130 1530 0.38 0.25 0.12

9483200 Agua Caliente Wash Trib Near Tucson, Ariz. 2.04 3300 368 793 309 208 98.9 0.39 0.26 0.12

9483250 Rob Wash At Tucson Az 2.08 2710 55.6 2870 973 622 267 0.34 0.22 0.09

9484000 Sabino Creek Near Tucson, Ariz. 35.5 6300 482 12000 4310 2780 1190 0.36 0.23 0.10

9484200 Bear Creek Near Tucson, Ariz. 16.3 5860 502 1850 917 675 370 0.50 0.36 0.20
9484500 Tanque Verde Cr At Tucson Ariz 219 4340 109 35500 11000 6580 2360 0.31 0.19 0.07
9484510 Ventana Canyon Wash Near Tucson, Ariz. 6.46 4600 553 329 235 202 147 0.71 0.61 0.45
9484560 Cienega Creek Near Pantano, Ariz 289 4890 59.8 18500 6150 4020 1880 0.33 0.22 0.10

9484570 Mescal Arroyo Near Pantano, Ariz. 38.4 4260 82.9 15400 3620 2060 753 0.24 0.13 0.05• 9484580 Barrel Canyon Near Sonoita, Ariz. 14.1 5000 190 4480 1810 1190 504 0.40 0.27 0.11
9484590 Davidson Canyon Wash Near Vail, Ariz. 50.5 4340 86.2 9340 4640 3430 1900 0.50 0.37 0.20
9484600 Pantano Wash Near Vail, Az 457 4500 46.3 32100 10400 6450 2600 0.32 0.20 0.08
9485000 Rincon Creek Near Tucson, Ariz. 44.8 4850 612 16700 4760 2770 963 0.29 0.17 0.06
9485100 Saguaro Comers Wash Near Tucson, Az 0.17 3040 117 53 39.1 34.4 27.4 0.74 0.65 0.52
9485500 Pantano Wash Near Tucson Ariz 602 4560 56.4 22600 7540 4620 1720 0.33 0.20 0.08
9485550 Arcadia Wash At Tucson,Arizona 2.72 2560 0.77 1920 953 707 395 0.50 0.37 0.21
9485570 Alamo Wash At Tucson Az 9.58 2590 46.2 7460 3890 2900 1600 0.52 0.39 0.21
9485900 Pima Wash Near Tucson, Ariz. 4.93 4430 533 652 269 177 74.2 0.41 0.27 0.11
9485950 Geronimo Wash Near Tucson, Ariz. 2.15 3600 699 1090 414 271 118 0.38 0.25 0.11
9486000 Rillito Cr Near Tucson, Az 918 4400 45.5 27700 13100 9530 5120 0.47 0.34 0.18
9486300 Canada Del Oro Near Tucson, Az 250 4000 108 23900 9340 6150 2650 0.39 0.26 0.11
9486500 Santa Cruz River At Cortaro, Ariz. 3503 4000 20.3 46000 20400 15000 8780 0.44 0.33 0.19
9486800 Altar Wash Nr Three Points, Az 463 3920 74.1 22400 11200 8180 4360 0.50 0.37 0.19
9487000 Brawley Wash Near Three Points, Ariz. 776 3710 30.8 21100 9260 6630 3570 0.44 0.31 0.17
9487100 Little Brawley Wash Near Three Points, Ariz. 11.9 2800 112 4440 2010 1450 777 0.45 0.33 0.18
9487140 San Joaquin Wash Near Tucson, Ariz. 0.45 2530 69.3 987 486 356 191 0.49 0.36 0.19
9487250 Los Robles Wash Near Marana, Ariz. 1170 3350 25.9 12500 4900 3090 1140 0.39 0.25 0.09
9487400 Quijotoa Wash Trib. Near Quijotoa, Ariz. 2.44 2800 88.9 1300 546 370 168 0.42 0.28 0.13
9488500 Santa Rosa Wash Nr. Vaiva Vo, Ariz. 1782 2340 25.5 29000 6250 3160 808 0.22 0.11 0.03
9488600 Silver Reef Wash Near Casa Grande, Ariz. 12.8 1620 67.4 3340 1070 663 268 0.32 0.20 0.08
9489000 Santa Cruz River Near Laveen, Ariz. 8581 3060 15.2 13300 4270 2600 986 0.32 0.20 0.07
9489070 North Fork Of East Fork Black R Nr Alpine, Az 38.1 9060 48.8 1420 741 553 306 0.52 0.39 0.22
9489080 Hannagan Creek Near Hannagan Meadow, Ariz. 1.61 9160 68.6 87 39.7 29 16.5 0.46 0.33 0.19• 9489100 Black River Near Maverick, Ariz. 315 8700 69.4 20500 6220 3860 1620 0.30 0.19 0.08
9489200 Pacheta Creek At Maverick, Az 14.8 8810 160 426 234 180 106 0.55 0.42 0.25
9489500 Black River Blw Pumping Plant Nr. Point Of Pines 560 8000 51.1 23400 8090 5190 2230 0.35 0.22 0.10



• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 1OO-year for all gages in Arizona

Drainage Mean Basin Main Channel Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

Gage No. Station Name Area Elevation Slope 100-Year 10-Year 5·Year 2-Year 10-Year 5·Year 2·Year

sq. miles feet ftImi cfs cfs cfs cfs % % %

9489700 Big Bonito C Nr Fort Apache, Ariz. 119 7920 106 6040 2200 1440 629 0.36 0.24 0.10

9490500 Black River Near Fort Apache, Ariz. Mile 5.0 1232 7200 36.2 103500 34600 21000 7460 0.33 0.20 0.07

9490800 North Fork White River Nr. Greer, Ariz. 40.2 9520 216 535 325 266 183 0.61 0.50 0.34

9491000 North Fork White R Near Mcnary, Ariz. 66 9320 153 2280 1030 742 407 0.45 0.33 0.18

9492400 East Fork White River Nr Fort Apache, Ariz. 38.8 8580 239 1090 587 450 268 0.54 0.41 0.25

9494000 White River Near Fort Apache, Ariz. Mile 4.5 632 7400 76.8 18200 8030 5760 3110 0.44 0.32 0.17

9494300 Carrizo C Ab Corduroy C Nr Show Low, Ariz. 225 6370 64.9 11300 5020 3580 1870 0.44 0.32 0.17

9496000 Corduroy Creek Near Mouth, Near, Show Low, Ariz 203 6370 71.2 33200 6980 3650 1070 0.21 0.11 0.03

9496500 Carrizo Creek Near Show Low, Ariz. 439 6320 61.8 36900 11400 7020 2850 0.31 0.19 0.08

9496600 Cibecue 1 Trib Carrizo Cr Nr Show Low, Ariz. 0.1 5390 364 307 133 92 44 0.43 0.30 0.14

9496700 Cibecue 2, Trib Carrizo Cr, Nr Show Low, Ariz. 0.07 5240 200 161 88 69 43 0.55 0.43 0.27

9496800 Carrizo Creek Trib Near Show Low, Ariz. 2.55 5810 306 2850 1020 660 287 0.36 0.23 0.10

9497500 Salt River Near Chrysotile, Ariz. Mile 34.8 2849 6730 31.9 122800 39600 24700 10200 0.32 0.20 0.08

9497800 Cibecue Creek Near Chrysotile, Ariz. 295 5700 79.6 20800 10300 7620 4200 0.50 0.37 0.20

9497900 Cherry Creek Near Young, Ariz 62.1 6030 106 11600 4660 3120 1390 0.40 0.27 0.12

9497980 Cherry Creek Near Globe, Ariz. 200 5600 87.9 25400 8700 5450 2190 0.34 0.21 0.09

9498400 Pinal C At Inspiration Dam, Nr Globe, Az 162 8440 3600 2540 1320 0.43 0.30 0.16

9498500 Salt River Near Roosevelt, Ariz. 4306 6190 23.3 227900 63800 38000 14400 0.28 0.17 0.06

• 9498600 Cristopher Creek Trib Near Kohl'S Ranch, Ariz 0.66 6080 510 348 110 69.5 30.2 0.32 0.20 0.09
9498800 Tonto Creek Near Gisela, Ariz. 430 5810 126 95500 33800 21500 8810 0.35 0.23 0.09

9498870 Rye Creek Nr Gisela, Ariz. 122 4390 91.4 35400 9700 6100 2850 0.27 0.17 0.08

9498900 Gold Creek Near Payson, Ariz. 6.44 4590 295 4070 1290 795 314 0.32 0.20 0.08
9499000 Tonto Creek Abv. Gun Cr., Nr Roosevelt, Az 675 5020 88.4 107900 41700 27000 11100 0.39 0.25 0.10

9501300 Tortilla Creek At Tortilla Flat, Ariz. 24.3 2960 179 15300 6180 4080 1740 0.40 0.27 0.11
9502700 Crookton Wash Near Seligman, Ariz. 6.01 5970 111 6250 310 86.2 7.2 0.05 0.01 0.00
9502800 Williamson Valley W Nr Paulden, Ariz. 255 5120 48.6 29200 7360 4080 1310 0.25 0.14 0.04
9503000 Granite Creek Near Prescott, Ariz. 36.3 5900 104 7710 2990 2000 916 0.39 0.26 0.12

9503700 Verde River Near Paulden, Ariz. 2150 5410 23.8 38400 8540 4550 1380 0.22 0.12 0.04
9503720 Hell Canyon Near Williams, Ariz. 14.9 7110 47.8 3860 1360 862 346 0.35 0.22 0.09
9503740 Hell Canyon Trib N Ash Fork. Az 0.75 5180 78.4 220 57.4 32.3 10.5 0.26 0.15 0.05
9503750 Limestone Canyon Nr Paulden, Az 14.5 5310 87.3 9820 2080 1020 239 0.21 0.10 0.02
9503800 Volunteer Wash Near Bellemont, Ariz. 124 7620 56.6 6890 2040 1160 357 0.30 0.17 0.05
9504000 Verde River Nr Clarkdale, Ariz. 3139 5490 22.9 70200 25500 16100 6340 0.36 0.23 0.09
9504100 Hull Canyon Near Jerome, Ariz. 0.85 7050 1270 561 66.3 23.5 2.6 0.12 0.04 0.00
9504400 Munds Canyon Trib Near Sedona, Ariz. 1.15 6880 269 1430 409 232 73.9 0.29 0.16 0.05
9504500 Oak Creek Near Cornville, Ariz. 355 6200 85 50100 18700 12000 4810 0.37 0.24 0.10
9504800 Oak Creek Trib Near Cornville, Az 0.05 3570 65 369 61.7 25.9 4.1 0.17 0.07 0.01
9505200 Wet Beaver Creek Near Rimrock, Arizona 111 6410 131 15800 8140 6130 3520 0.52 0.39 0.22
9505250 Red Tank Draw Near Rimrock, Ariz 49.4 5910 183 10900 3090 1860 724 0.28 0.17 0.07
9505300 Rattlesnake Canyon Near Rimrock, Ariz. 24.6 6560 174 6290 2750 1880 872 0.44 0.30 0.14
9505350 Dry Beaver Creek Near Rimrock, Ariz. 142 6220 137 51400 16100 9590 3380 0.31 0.19 0.07
9505600 Dirty Neck Canyon Near Clints Well, Ariz. 3.42 7140 190 573 231 151 62.7 0.40 0.26 0.11• 9505800 West Clear Creek Near Camp Verde, Ariz. 241 6680 112 32700 14200 9690 4510 0.43 0.30 0.14
9505900 Cottonwood Wash Near Camp Verde, Ariz. 0.64 3540 385 619 141 75.9 23.4 0.23 0.12 0.04
9506000 Verde River Near Camp Verde, Ariz. 4644 5560 17.9 166300 45900 27000 9900 0.28 0.16 0.06



• Ratios for the 10-,5- and 2-year USGS LP3 peak discharges to the 1OO-year for all gages in Arizona

Drainage Mean Basin Main Channel Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

Gage No. Station Name Area Elevation Slope 100-Year 10-Year 5-Year 2-Year 10-Year 5·Year 2-Year

sq. miles feet ftImi cfs cfs cfs cfs % % %

9507600 East Verde River Nr. Pine, Ariz. 6.34 6430 303 8600 1810 954 288 0.21 0.11 0.03

9507700 Webber Cr Ab West Fork Webber Cr N Pine, Az 4.79 6980 634 2480 544 291 90 0.22 0.12 0.04

9507980 East Verde River Near Childs, Ariz. 331 5140 91.6 56700 16000 9300 3270 0.28 0.16 0.06

9508300 Wet Bottom Creek Nr Childs, Ariz. 36.4 4810 210 17600 6760 4340 1740 0.38 0.25 0.10

9508500 Verde River Blw Tangle Cr Ab Horseshoe Dam, Az 5493 5470 16.2 200300 67300 41600 16000 0.34 0.21 0.08

9510070 Wf Sycamore Cr Ab Mcfar Can, N Sunflower, Az 4.58 5430 260 5530 702 268 36 0.13 0.05 0.01

9510080 West Fork Sycamore Cr Nr Sunflower, Ariz. 9.8 5260 353 8030 1190 519 101 0.15 0.06 0.01

9510100 East Fork Sycamore Creek Near Sunflower, Ariz. 4.49 5760 370 2670 428 196 43 0.16 0.07 0.02

9510150 Sycamore Creek Near Sunflower, Ariz. 52.3 4260 58.6 42700 8160 4050 1050 0.19 0.09 0.02

9510170 Camp Creek Nr Sunflower, Az 2.6 3520 498 773 334 230 108 0.43 0.30 0.14

9510180 Rock Creek Near Sunflower, Ariz. 15.2 3680 412 6390 2410 1520 573 0.38 0.24 0.09

9510200 Sycamore Creek Near Fort Mcdowell 164 3820 116 46300 12900 7320 2330 0.28 0.16 0.05

9512100 Indian Bend Wash At Scottsdale Ariz 62 1780 60 16800 2950 1440 378 0.18 0.09 0.02

9512200 Salt River Trib. In S. Mnt. Park, Phoenix, Ariz. 1.75 1730 244 2230 420 191 37 0.19 0.09 0.02

9512300 Cave Creek Nr Cave Creek Ariz 121 3470 123 21500 7360 4580 1780 0.34 0.21 0.08

9512420 Lynx Creek Trib Near Prescott, Ariz. 0.95 5900 101 2910 761 403 106 0.26 0.14 0.04

9512500 Agua Fria River Near Mayer, Az 585 5000 56.9 35900 15500 11000 5920 0.43 0.31 0.16

9512600 Turkey Creek Near Cleator Arizona 89.4 5360 122 9810 4700 3360 1700 0.48 0.34 0.17• 9512700 Agua Fria River Trib #2 Nr Rock Springs, Ariz 1.07 2140 173 1570 808 611 359 0.51 0.39 0.23
9512800 Agua Fria River Near Rock Springs, Ariz. 1111 4770 61.2 211800 44300 23300 7000 0.21 0.11 0.03

9512970 Cottonwood Creek Nr Waddell Dam Az. 9.28 16400 2020 804 131 0.12 0.05 0.01

9513780 New River Nr Rock Springs, Ariz. 68.3 3970 140 35000 11400 6880 2440 0.33 0.20 0.07

9513800 New River At New River, Ariz. 83.3 3600 105 37500 12600 7880 3150 0.34 0.21 0.08

9513820 Deadman Wash Near New River, Ariz. 11.1 1980 124 4630 1590 969 348 0.34 0.21 0.08

9513835 New River At Bell Road, Near Peoria, Ariz. 185 2700 64.5 31700 9410 5510 1900 0.30 0.17 0.06

9513860 Skunk Creek Near Phoenix, Ariz. 64.9 2180 49.2 27600 6120 3230 940 0.22 0.12 0.03

9513890 New River At Peoria, Ariz. 317 2320 65.3 75100 20800 11300 3160 0.28 0.15 0.04

9513910 New River Nr Glendale, Ariz. 600 2130 66.9 49800 14400 8410 2890 0.29 0.17 0.06

9514200 Waterman Wash Near Buckeye, Ariz. 420 1570 21.2 8470 3420 2390 1250 0.40 0.28 0.15

9515500 Hassayampa River At Box Damsite Nr Wickenburg Az 417 4750 71 43000 13900 8480 3180 0.32 0.20 0.07

9515800 Hartman Wash Near Wickenburg, Ariz. 5.57 2690 71.6 7100 1660 869 239 0.23 0.12 0.03

9516500 Hassayampa River Nr Morristown, Ariz. 796 3190 84.9 45600 14300 8540 3030 0.31 0.19 0.07
9516600 Ox Wash Near Morristown, Ariz. 6.31 2290 101 3720 1120 647 209 0.30 0.17 0.06

9516800 Jack Rabbit Wash Near Tonopah, Ariz. 137 2260 34.4 33900 6860 3400 847 0.20 0.10 0.02
9517000 Hassayampa River Near Arlington, Ariz. 1471 3010 39.9 40500 12000 7340 3010 0.30 0.18 0.07
9517200 Centennial Wash Tributary Near Wenden, Ariz. 2.79 2480 193 1080 451 303 135 0.42 0.28 0.13
9517280 Tiger Wash Near Aguila, Ariz. 85.2 2590 35.2 7340 3160 2140 961 0.43 0.29 0.13
9517400 Winters Wash Near Tonopah, Ariz. 47.8 1630 83.7 4560 2120 1540 857 0.46 0.34 0.19

9519600 Rainbow Wash Trib Near Buckeye, Ariz. 2.43 950 323 2050 920 648 323 0.45 0.32 0.16
9519750 Bender Wash Near Gila Bend, Ariz. 68.6 1900 867 4450 2160 1580 867 0.49 0.36 0.19
9519760 Sauceda Wash Near Gila Bend, Ariz. 116 1980 591 6850 2520 1580 591 0.37 0.23 0.09
9519780 Windmill Wash Near Gila Bend, Ariz. 12.9 1050 64.4 27600 3210 1160 155 0.12 0.04 0.01• 9520100 Military Wash Near Sentinel, Ariz. 8.7 674 56 5220 1120 577 161 0.21 0.11 0.03
9520110 Hot Shot Arroyo Near Ajo, Ariz. 0.44 1760 83.3 327 226 191 136 0.69 0.58 0.42
9520130 Darby Arroyo Near Ajo, Ariz. 4.72 1920 71.1 2380 1210 922 550 0.51 0.39 0.23



Drainage Mean Basin Main Channel Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

Gage No. Station Name Area Elevation Slope 100-Year 10-Year 5-Year 2-Year 10-Year 5-Year 2-Year
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9520160 Gibson Arroyo At Ajo, Az 2.18 2100 171 1620 686 474 231 0.42 0.29 0.14

9520170 Rio Comez Nr. Ajo, Ariz. 243 1950 26.8 11800 6280 4850 3000 0.53 0.41 0.25

9520200 Black Gap Wash Near Ajo, Ariz. 12.1 1280 21.8 1490 868 672 392 0.58 0.45 0.26

9520230 Crater Range Wash Near Ajo, Ariz. 1.49 1280 69.3 2230 522 270 70 0.23 0.12 0.03

9520300 Alamo Wash Trib Near Ajo, Ariz. 0.9 2040 64 656 326 240 141 0.50 0.37 0.21

9520350 Mohawk Pass Wash At Mohawk, Az. 0.09 601 707 273 85.7 52.4 20.2 0.31 0.19 0.07

9520400 Ligurta Wash At Ligurta, Az. 1.99 395 127 3930 980 548 182 0.25 0.14 0.05

9535100 San Simon Wash Nr Pisinimo Az 569 2250 17.4 11400 3450 2210 1020 0.30 0.19 0.09

9535300 Vamori Wash At Kom Vo, Az 1250 2699 14.1 5810 2200 1540 833 0.38 0.27 0.14

9536100 Pitchfork Canyon Trib Near Fort Grant, Ariz. 0.81 5210 459 589 323 247 144 0.55 0.42 0.24

9536350 Surprise Canyon Near Dos Cabezas, Ariz. 0.65 6280 1040 413 172 113 44.9 0.42 0.27 0.11

9537200 Leslie Creek Near Mcneal, Ariz. 79.1 5360 62.1 13500 3430 1910 612 0.25 0.14 0.05

9537500 Whitewater Draw Near Douglas, Ariz. 1023 4740 20.5 5220 3270 2610 1620 0.63 0.50 0.31

Mean: 0.36 0.24 0.12
Standard Deviation: 0.13 0.12 0.09

Sample Size: 283 283 283

•

•

•

Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 1OO-year for all gages in Arizona

Mean
Standard Error

Median
Mode
Standard Deviation

Sample Variance

Kurtosis
Skewness
Range

Minimum

Maximum

Sum
Count

Descriptive Statistics
10-Year 5-Year

0.36 0.24

0.01 0.01

0.36 0.23
0.31 0.33

0.13 0.12

0.02 0.01

-0.25 -0.05
0.00 0.42

0.71 0.64

0.03 0.01

0.74 0.65
101.99 68.60

283 283

2-Year

0.12

0.01

0.10
0.13

0.09

0.01

1.66

1.14
0.52

0.00

0.52

33.49
283



• •
10-year ratios for all gaged watersheds using USGS LP3 peak

discharge data

•

1

o
~ 0.1
0::

• • ~ •....~ . ... ~ 4 I~ • ~ ......
." :i: • • . ~ ..~ 4 • ~ 1:'.1 4

..• •• • ~• • .. I..

.~.. • l :. '. ..
'It. • ~~ ~. .It• • c.. 4I.. ~ I. • • •• ~

• • • I~ • • .~ • • • • ..• • ~ I. • •~ • 4 t., • •• • • • • • • •• ..
• • •• ~• •

.~ •
~ -

0.01

0.01 0.1 1 10 100 1000 10000

Drainage Area, in sq. miles



• •
10-year ratios for all gaged watersheds using USGS LP3 peak

discharge data

•

o
~
ca

It::

1

0.1

• •• • •• , ... ~ • 4 •• It ~ ~. •• • • • •
• • • ·1. tlIi • ·t. • ...... · ... ••• • ~ # • •• • ~.~~ .. • •• - r, • 4 •• .: •• ••••4 • • • ••~ ~ • .J. • •.... • .... ·... • ~

• • · . • ~ • • •• • • 4. ..·~4

• • •• •• • • • • •• • •• •• .~ •• • 4_ • •
•• • • •

J. • •
~ •• •• • •• • • • •

...

•

0.01

o 2000 4000 6000 8000 10000

Mean Basin Elevation, in feet



•

1

o
~ 0.1
Il::

0.01

•
10-year ratios for all gaged watersheds using USGS LP3 peak

discharge data

•
I. • • ~ •

• • • • ....# •• • • to .- ••• • •. • •• • .t .: .'•.1.1• ••• ...#.~ • t.. • •• • • •• • '...
·c ,-. ~. i: # ••

~ . '\• .. , ••• • • • • •• ~• • .~ - I ~ ~ •
• ..- .: ~ .'":. •• • •

• I.
• • • ••.. 4 •• • • • • • •. 4 • • •• • • • •• • •

4 • .,..
• •• •

..

•

•

1 10 100 1000

Main Channel Slope, in feet/mile



•

1

•
5-year ratios for all gaged watersheds using USGS LP3 peak

discharge data

•

o..
cu

0:::

0.1

0.01

• • ''''' • • •• • • ~...
• ·t· I· • •• 4 ''''' ~.. +•. •• • • •• • • • • 14 • ••• • ~.. 4 .\ • ,. ~ "". • 4lI 414 -: .-.:

• .. , 14 ~ 4 • • ...~ I •

• ,.
·t • • I'- ••••• t• r~ •• .. 14•• • • •• • 4 • •• •• 4 ' .. • • •• • . •

• •:

0.001

0.01 0.1 1 10 100 1000 10000

Drainage Area, in sq. miles



•

1

0.1

o
~

C'G
0:=

0.01

•
5-year ratios for all gaged watersheds using USGS LP3 peak

discharge data

• ..- •• • • •• II> .. , • ..
~ ~ ~-.~~ • • ..... ·.... ..-4 • ~

• •• .. -.. • • •• - .-. • y. • .... ~.~~ ,~ • • • ...~~ • -~• .: • _4 • •• • • 1- ~• •• •• •• • , - •• .:'~ ;"4 ~ . •
~ • • : : 4 •• • • • •• • •• •• • .,

.4 ... • ~ ~ •• •
"I. •• -• .. • - .. ....

.4 •
•..

•

0.001
o 2000 4000 6000 8000 10000

Mean Basin Elevation, in feet



•

1

•
5-year ratios for all gaged watersheds using USGS LP3 peak

discharge data

•

0.1

o
+:i
CO

IX:

0.01

0.001

• ~

~ I'" •
• • • .. .... • • .. ... • ..... ..

• • ... t" .i' .I.!.~r~
, ......... - • ... •• ..... ... .... ~ ~. •• • 1, I·~
I~

~.
f~ •~.#.~ .. • •. ...~ •I... • • ~ . • • !. • ~.. ....

~
I'-•• .. .. , ..

~• .~ ..
~~ ••• • • • ~.: • • ••• r •• • •• •

• •• ...
.... ... ....

• • •
..

~

1 10 100 1000

Main Channel Slope, in feet/mile



•

1

0.1

o
~ 0.01
~

0.001

•
2-year ratios for all gaged watersheds using USGS LP3 peak

discharge data

- I- •• • • - ..
~ • ••1- •• .... • • ••

-~ • • •... • •• • • • • '. • ~It • ..
• • • •• • •~. ~ •• • ,.: ••• I. I .. •• • • ..... • .... •

.... x • .. •• • • ...
....... ~ Ii+. • • •

•• • • ~ • •
l • ~

~ •
~

•

0.0001

0.01 0.1 1 10 100 1000 10000

Drainage Area, in sq. miles



•

1

0.1

o
~ 0.01
0::

0.001

0.0001

•
2-year ratios for all gaged watersheds using USGS LP3 peak

discharge data

· •
• • ... I" •• I . ~ t...!. ... • • •

... , \ ~ • • • • ..
• I~ ~.. • •• • • •.:t! • • 4 •• ~ • :.- ..: .~ ,~.~~... 1 •• ., •• • 4 • • ... ...

... ::.... I· ~ • ~ • I• r· •• • .. .
.4 • • • •: ...

•• • , • ,
••

• • • • •• • I•
• •

~

•
..

•

o 2000 4000 6000 8000 10000

Mean Basin Elevation, in feet



•

1

0.1

o
i 0.01
0:::

0.001

0.0001

•
2-year ratios for all gaged watersheds using USGS LP3 peak

discharge data

•• • • •
• • • ...... .... • ... • • .... •• • •.. • 64 •• ~ .. .! ,-: "".r.- ••• ., . • •••• • , ,. .~ ~.~. .~, • •I.. ~ •• • • •

r.. ~ ~

• ... ..~ ~

• I. ~ • • •~

• • • ~ 4 • • •..
• • • • •• • ••••
-.

•
•

•

•

1 10 100 1000

Main Channel Slope, in feet/mile



• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 1OO-year for all undeveloped watersheds in Arizona

Drainage Mean Basin Main Channel Log Pearson Type III Peak Discharge Ratio to the 100·Year Discharge

Gage No. Station Name Area Elevation Slope 100-Year 10-Year 5-Year 2-Year 10-Year 5-Year 2·Year

sq. miles feet ftImi cfs cfs cfs cfs % % %

9371100 Teec Nos Pos Wash Near Teec Nos Pos, Ariz. 16 7600 411 1760 1050 841 557 0.60 0.48 0.32

9379030 Black Mountain Wash Near Chinle, Ariz. 80.7 5920 46.2 4970 2320 1650 844 0.47 0.33 0.17

9379060 Lukachukai Creek Tributary Near Lukachukai, A 1.37 5820 72.2 301 79.5 46.8 17.9 0.26 0.16 0.06

9379100 Long House Wash Near Kayenta, Ariz. 1.38 6920 236 5880 1760 1000 304 0.30 0.17 0.05

9379200 Chinle Creek Near Mexican Water, Ariz. 3650 6260 12.3 16500 6820 4710 2320 0.41 0.29 0.14

9379560 EI Capitan Wash Near Kayenta, Ariz. 5.88 5690 78.4 3530 1390 952 470 0.39 0.27 0.13

9379980 Jack Bench Wash Tributary Near Page, Ariz. 0.98 6180 133 2850 141 37.1 2.6 0.05 0.01 0.00

9382000 Paria River At Lees Ferry, Ariz. 1410 6150 43 19800 8810 6330 3420 0.44 0.32 0.17

9383020 House Rock Wash Trib Nr Marble Canyon, Az. 3.54 5290 209 913 161 81.8 24.7 0.18 0.09 0.03

9383400 Little Colorado River At Greer, Ariz. 29.1 9400 180 822 425 316 175 0.52 0.38 0.21

9383500 Nutrioso Cr. Ab. Nelson Res Nr Springerville,Az. 83.3 8550 78 1100 403 263 117 0.37 0.24 0.11

9383600 Fish Creek Near Eagar Ariz. 16.9 9160 164 485 227 158 74.5 0.47 0.33 0.15

9384000 Little Colorado R Abv Lyman Lake Nr St. Johns, Az 703.5 7760 89.5 9400 2880 1790 750 0.31 0.19 0.08

9384200 Lyman Reservoir Trib Nr St Johns, Az 0.24 6100 267 116 74.9 62 42.8 0.65 0.53 0.37

9385800 Little Colorado R Trib Nr St Johns, Az 0.35 6350 417 672 206 127 52 0.31 0.19 0.08

9386500 Little Colorado R Ab Zuni R Nr Hunt, Az. 3557 7160 40.2 2930 819 474 164 0.28 0.16 0.06

9388000 Little Colorado River Nr Hunt, Az 6173 7060 37.6 8700 3040 1930 801 0.35 0.22 0.09

9390500 Show Low Creek Near Lakeside, Arizona 68.6 7320 77.2 16800 3210 1550 362 0.19 0.09 0.02

• 9392800 Long Lake Tributary Near Show Low, Ariz. 5.22 6700 133 4030 524 195 23.4 0.13 0.05 0.01

9393500 Silver Creek Near Snowflake, Ariz. 846 6400 35 18200 7720 5330 2590 0.42 0.29 0.14

9394500 Little Colorado R At Woodruff, Ariz. 7775 6810 25.2 18300 9340 6920 3790 0.51 0.38 0.21

9395100 Carr Lake Draw Tributary Near Holbrook, Ariz. 1.28 5420 103 345 120 73.8 27 0.35 0.21 0.08

9395900 Black Creek Nr Lupton, Az 493 7500 11.2 11200 5880 4440 2550 0.53 0.40 0.23

9396400 Dead Wash Tributary Near Holbrook, Ariz. 1.22 5740 60 1150 522 374 198 0.45 0.33 0.17

9396500 Puerco River Near Adamana, Ariz 2603.5 6730 15.7 57900 28400 20900 11500 0.49 0.36 0.20

9397000 Little Colorado River At Holbrook, Ariz. 11115 6730 21.9 37200 21400 17000 11000 0.58 0.46 0.30

9397200 Penzance Wash Near Joseph City, Ariz. 0.17 5150 237 296 126 85.4 38 0.43 0.29 0.13

9397500 Chevelon Fork Below Wildcat Canyon, Near Winslow 271 7030 54.4 41200 11900 6950 2400 0.29 0.17 0.06

9397800 Brookbank Canyon Near Heber, Ariz. 27.9 6950 65.5 1070 460 315 147 0.43 0.29 0.14

9398000 Chevelon Creek Near Winslow, Ariz. 781 6440 27.7 33800 9760 5860 2360 0.29 0.17 0.07

9398500 Clear Creek Below Willow Creek, N Winslow, Az. 317 7100 26 39700 11700 6820 2360 0.29 0.17 0.06

9399000 Clear Creek Near Winslow, Ariz. 607 6500 24.1 59200 13700 7750 2790 0.23 0.13 0.05

9400100 Ganado Wash Trib Nr Ganado, Ariz. 7.85 6770 55.5 2320 819 533 238 0.35 0.23 0.10

9400200 Steamboat Wash Trib Nr Ganado, Ariz. 0.32 6750 100 1520 322 167 46.6 0.21 0.11 0.03

9400290 Teshbito Wash Trib Nr Holbrook, Ariz. 9.3 6420 93.7 3030 1310 874 371 0.43 0.29 0.12

9400300 Teshbito Wash Nr Holbrook, Ariz. 49.6 6280 57.7 2320 1340 1050 653 0.58 0.45 0.28

9400530 Cow Canyon Nr Winslow Ariz. 3.57 5380 61.8 387 181 129 64.8 0.47 0.33 0.17

9400560 Oraibi Wash Trib Nr Oraibi, Ariz. 1.78 6020 105 770 339 240 124 0.44 0.31 0.16

9400565 Polacca Wash Trib Nr Chinle, Ariz. 6.45 6890 160 2150 995 708 361 0.46 0.33 0.17

9400580 Castle Butte Wash Nr Winslow, Ariz. 5.57 5820 83.8 2220 536 289 86 0.24 0.13 0.04

9400650 Sinclair Wash At Flagstaff, Ariz. 8.11 7200 69.9 748 260 168 74.2 0.35 0.22 0.10

9400680 Switzer Canyon At Flagstaff, Ariz. 1.87 7130 375 413 151 95.9 38.4 0.37 0.23 0.09

• 9400910 Fay Canyon Near Flagstaff, Ariz. 3.28 7000 72.2 182 66 36 8 0.36 0.20 0.04

9401000 Little Colo. River At Grand Falls, Ariz. 21240 6440 10.5 76000 26100 17280 8310 0.34 0.23 0.11



• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 100-year for all undeveloped watersheds in Arizona

Drainage Mean Basin Main Channel Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

Gage No. Station Name Area Elevation Slope 100-Year 10-Year 5-Year 2-Year 10-Year 5-Year 2-Year

sq. miles feet ftImi cfs cfs cfs cfs % % %

9401220 Cedar Wash Near Cameron, Ariz. 579 6430 123 30200 8040 4550 1510 0.27 0.15 0.05

9401245 Klethla Valley Trib Near Kayenta Az. 0.79 6730 87.7 419 244 193 121 0.58 0.46 0.29

9401260 Moenkopi Wash At Moenkopi 1629 5850 24.8 15000 7760 5820 3320 0.52 0.39 0.22

9401300 Hamblin Wash Trib Near Cedar Ridge, Ariz. 0.1 5860 263 3040 156 37.3 1.7 0.05 0.01 0.00

9401400 Moenkopi Wash Nr Tuba City, Ariz. 1300 5820 27.2 14500 7900 6120 3740 0.54 0.42 0.26

9402000 Little Colorado River Near Cameron, Ariz. 26091 6300 7.48 28700 15600 12200 7730 0.54 0.43 0.27

9403000 Bright Angel Creek Near Grand Canyon, Ariz. 101 7390 421 4970 1600 1010 435 0.32 0.20 0.09

9403780 Kanab Creek Nr Fredonia, Ariz. 1085 6100 56.4 7140 2610 1760 875 0.37 0.25 0.12

9403800 Bitter Seeps Wash Trib Near Fredonia, Ariz. 2.85 5120 129 7350 1240 575 127 0.17 0.08 0.02

9403930 West Cataract Creek Near Williams, Ariz. 3.18 7190 465 708 181 96.4 26.2 0.26 0.14 0.04

9404050 Spring Valley Wash Trib Near Williams, Ariz. 3.93 6750 40.5 449 113 61.2 17.7 0.25 0.14 0.04

9404310 Yampai Canyon Trib Near Peach Springs, Ariz. 0.2 5360 444 237 63.5 37.2 13.8 0.27 0.16 0.06

9404340 Truxton Wash At Valentine, Ariz. 370 4630 57 26300 6330 3510 1150 0.24 0.13 0.04

9404350 Valentine Wash At Valentine, Ariz. 3.15 4490 378 18400 552 142 12.7 0.03 0.01 0.00

9415000 Virgin River At Littlefield, Ariz. 5090 5500 38.4 35500 14200 9810 4920 0.40 0.28 0.14

9415050 Big Bend Wash Trib Near Littlefield, Ariz. 7.27 2240 55.8 5300 152 32.8 1.7 0.03 0.01 0.00

9419590 Detrital Wash Trib Near Chloride, Ariz. 1.23 3710 200 1080 233 126 41.4 0.22 0.12 0.04

9423760 Little Meadow Creek Near Oatman, Ariz. 8.47 3400 241 4590 508 194 28.7 0.11 0.04 0.01

• 9423780 Walnut Creek Near Kingman, Ariz. 31.3 5040 255 892 496 389 247 0.56 0.44 0.28

9423820 Sacramento Wash Near Yucca, Ariz. 787 3400 45.2 21200 8200 5540 2640 0.39 0.26 0.12

9423900 Sacramento Wash Trib Near Topock, Ariz. 14.7 1450 98.2 5290 710 291 48.7 0.13 0.06 0.01

9424200 Cottonwood Wash 1 N Kingman Ariz 143 5350 67 11700 7310 5860 3690 0.62 0.50 0.32

9424407 Mcgarrys Wash Near Kingman, Ariz. 13.5 4610 203 3130 369 150 26.9 0.12 0.05 0.01

9424410 Big Sandy River Trib Near Kingman, Ariz. 1.99 3700 214 1090 173 80.2 18.6 0.16 0.07 0.02

9424430 Kaiser Spring Canyon Trib Near Wikieup, Ariz. 1.7 3520 615 2610 413 196 49.2 0.16 0.08 0.02

9424450 Big Sandy River Near Wikieup,Ariz. 2731.9 4490 41.9 102400 34700 21300 7900 0.34 0.21 0.08

9424480 Ash Creek Near Kirkland, Ariz. 6.95 4680 278 4250 882 459 133 0.21 0.11 0.03

9424700 Iron Spring Wash Trib NearBagdad, Ariz. 0.64 3470 431 993 146 63.5 12.4 0.15 0.06 0.01

9424900 Santa Maria River Near Bagdad, Ariz. 1129 4010 91.9 32600 17700 13400 7510 0.54 0.41 0.23

9425500 Santa Maria River Near Alamo, Ariz. 1439 3650 46.5 69600 17600 9870 3260 0.25 0.14 0.05

9427700 Monkeys Head Wash Near Parker, Ariz. 1.84 1130 415 1640 236 100 18.2 0.14 0.06 0.01

9428545 Cunningham Wash Trib Near Wenden, Ariz. 0.77 2330 365 296 140 101 52.1 0.47 0.34 0.18

9428550 Bouse Wash Trib Near Bouse, Ariz. 14.6 1230 50 6170 1730 998 344 0.28 0.16 0.06

9429150 Creosote Wash Near Ehrenberg, Ariz. 1.98 509 95.2 1270 390 239 95.6 0.31 0.19 0.08

9429400 Indian Wash Trib Near Yuma, Az.. 2.56 1190 66.7 131 79.3 64.8 44.7 0.61 0.49 0.34

9429510 Mittry Lake Trib Near Yuma, Az.. 0.3 346 122 346 106 62.8 22 0.31 0.18 0.06

9432000 Gila River Below Blue Creek, Near Virden Nm 3203 6690 35.8 42100 16700 11200 5120 0.40 0.27 0.12

9442000 Gila River Near Clifton, Ariz. 4010 6250 29 47700 18600 12600 6000 0.39 0.26 0.13

9444100 Campbell Blue Creek Near Alpine, Az 11.6 8300 90.2 667 181 108 42 0.27 0.16 0.06

9444200 Blue River Nr. Clifton Az.. 506 6910 65.3 46600 14400 8960 3780 0.31 0.19 0.08

9444500 San Francisco River At Clifton, Ariz. 2764 6880 48.9 113900 31100 18300 6780 0.27 0.16 0.06

9445500 Willow C Nr Point Of Pines Nr Morenci, Ariz. 102 6340 73 4620 1970 1370 678 0.43 0.30 0.15• 9446000 Willow C N Double Circle Rnch N Morenci Ariz. 149 6310 77.7 10000 4200 2910 1430 0.42 0.29 0.14

9446500 Eagle C N Double Circle Rnch N Morenci Ariz 377 6410 100 24600 8760 5690 2510 0.36 0.23 0.10



• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 1OO-year for all undeveloped watersheds in Arizona

Drainage Mean Basin Main Channel Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

Gage No. Station Name Area Elevation Slope 100-Year 10-Year 5-Year 2-Year 10-Year 5-Year 2-Year

sq. miles feet ftImi cfs cfs cfs cfs % % %

9447000 Eagle Creek Abv. Pumping PlaI'lt Nr. Morenci, Az.. 622 6060 60.9 47000 14400 8300 2730 0.31 0.18 0.06

9447800 Bonita Creek Near Morenci, Arizona 302 27600 9070 5680 2320 0.33 0.21 0.08

9448500 Gila R At Head Of Safford Valley Nr Solomon Ariz 7896 6360 26.4 140700 40400 24500 9860 0.29 0.17 0.07

9451800 Tollgate Wash Trib Near Clifton, Ariz. 0.12 4800 878 225 70.5 39.7 11.4 0.31 0.18 0.05

9456000 San Simon River Near San Simon Ariz. 814 4830 23.8 8660 5570 4520 2920 0.64 0.52 0.34

9456400 Gold Gulch Near Bowie, Ariz. 15 5170 201 4640 1790 1180 527 0.39 0.25 0.11

9457000 San Simon River Near Solomon, Ariz. 2192 4270 14.6 17000 9320 7250 4520 0.55 0.43 0.27

9458500 Gila River At Safford, Ariz. 10459 5830 23.6 35900 17700 13500 8230 0.49 0.38 0.23

9460150 Frye Creek Near Thatcher, Ariz. 4.02 8400 1160 1580 254 116 25.6 0.16 0.07 0.02

9466500 Gila River At Calva, Ariz. 11470 5650 20.4 161000 35500 19600 6760 0.22 0.12 0.04

9467120 Salt Creek Near Peridot, Ariz. 30.2 3490 169 6910 2890 1920 810 0.42 0.28 0.12

9468300 Sevenmile Wash Trib Near Globe, Ariz. 0.83 4410 280 1690 295 134 27.3 0.17 0.08 0.02

9468500 San Carlos River Near Peridot, Arizona 1026 4480 29.4 62100 23500 15800 7460 0.38 0.25 0.12

9470500 San Pedro River At Palominas, Ariz. 741 4950 23.5 21500 12100 9300 5460 0.56 0.43 0.25

9470900 San Pedro River Trib Near Bisbee, Ariz. 5.25 4770 129 2140 1170 885 498 0.55 0.41 0.23

9471000 San Pedro River At Charleston, Ariz. 1234 4840 18.4 49500 16600 11300 6130 0.34 0.23 0.12

9471550 San Pedro River Near Tombstone, Ariz. 1730 4820 18 28000 15400 12000 7490 0.55 0.43 0.27

9471600 Canary Wash Near Benson, Ariz. 0.79 5240 472 385 58 24.7 4.4 0.15 0.06 0.01

• 9471700 Fenner Wash Near Benson, Ariz. 2.71 4180 93.8 2270 798 501 196 0.35 0.22 0.09

9472000 San Pedro River Nr. Redington, Ariz. 2927 4660 15.3 52700 22200 15200 7220 0.42 0.29 0.14

9472100 Peck Canyon Trib Near Redington, Ariz 8.02 3680 146 4410 793 402 118 0.18 0.09 0.03

9472400 Mammoth Wash Near Mammoth, Ariz. 2.4 3700 181 6960 1540 752 167 0.22 0.11 0.02

9473000 Aravaipa Creek Near Mammoth,Ariz. 537 4530 45.7 26900 11500 8000 3980 0.43 0.30 0.15

9473200 Green Lantern Wash Near Winkelman, Ariz. 3.63 2590 189 7490 2290 1380 509 0.31 0.18 0.07

9473500 San Pedro R At Winkelman, Ariz. 4453 4520 18 60900 19500 12800 6390 0.32 0.21 0.10

9473600 Tam O'Shanter Wash Near Hayden, Ariz. 4.37 3050 324 1460 759 586 368 0.52 0.40 0.25

9478200 Durham Wash Near Florence, Ariz. 15.6 3670 143 5710 2050 1320 561 0.36 0.23 0.10

9478500 Queen C At Whitlow Damsite N Superior Ariz. 144 3180 137 46100 14300 8850 3630 0.31 0.19 0.08

9478600 Queen Creek Trib No 3 At Whitlow Dam Ariz. 0.37 2320 187 417 189 135 71.3 0.45 0.32 0.17

9479200 Queen C Trib A Apache Junc Ariz 0.51 1760 76.2 431 179 120 52.5 0.42 0.28 0.12

9479500 Gila River Near Laveen, Ariz. 20615 60900 8040 3760 1020 0.13 0.06 0.02

9480000 Santa Cruz River Near Lochiel, Ariz. 82.2 5150 42.2 11600 4460 3020 1450 0.38 0.26 0.13

9480500 Santa Cruz River Nr. Nogales, Ariz. 533 4850 26 23200 10600 7610 4090 0.46 0.33 0.18

9481500 Sonoita Creek Near Patagonia, Ariz. 209 4800 76.7 15100 7190 5360 3130 0.48 0.35 0.21

9481700 Calabasas Canyon Near Nogales, Ariz. 10.3 4360 75.4 2540 1030 691 309 0.41 0.27 0.12

9481750 Sopori Wash At Amado, Ariz. 176 3840 35.9 17100 6780 4610 2230 0.40 0.27 0.13

9481800 Demetrie Wash Trib Near Continental, Ariz. 0.15 3620 100 214 85.2 56.9 25.6 0.40 0.27 0.12

9482000 Santa Cruz River At Continental, Ariz. 1682 4350 21 45400 12800 7980 3580 0.28 0.18 0.08

9482330 Pumping Wash Near Vail, Ariz. 0.81 3010 57.7 560 274 198 102 0.49 0.35 0.18

9482420 Julian Wash At Tucson Ariz 26.5 2900 38.9 2310 1130 817 428 0.49 0.35 0.19

9482480 Big Wash At Tucson, Ariz. 2.94 2850 95.2 4460 887 390 63 0.20 0.09 0.01

9482500 Santa Cruz River At Tucson, Ariz. 2222 4050 20.1 33300 13800 9720 5110 0.41 0.29 0.15• 9482950 Railroad Wash At Tucson,Arizona 2.3 2490 0.73 2390 961 666 340 0.40 0.28 0.14

9483030 Anklam Wash At Tucson, Ariz. 2.11 2700 298 7390 855 362 75.6 0.12 0.05 0.01



• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 100-yearfor all undeveloped watersheds in Arizona

Drainage Mean Basin Main Channel Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

Gage No. Station Name Area Elevation Slope 100-Year 10-Year 5-Year 2-Year 10-Year 5-Year 2-Year

sq. miles feet ftImi cfs cfs cfs cfs % % %

9483042 Cemetery Wash At Tucson, Ariz. 1.17 2370 40 842 517 418 274 0.61 0.50 0.33

9483100 Tanque Verde Creek Near Tucson, Ariz. 43 4780 156 12300 4620 3130 1530 0.38 0.25 0.12

9483200 Agua Caliente Wash Trib Near Tucson, Ariz. 2.04 3300 368 793 309 208 98.9 0.39 0.26 0.12

9484000 Sabino Creek Near Tucson, Ariz. 35.5 6300 482 12000 4310 2780 1190 0.36 0.23 0.10

9484200 Bear Creek Near Tucson, Ariz. 16.3 5860 502 1850 917 675 370 0.50 0.36 0.20

9484500 Tanque Verde Cr At Tucson Ariz 219 4340 109 35500 11000 6580 2360 0.31 0.19 0.07

9484510 Ventana Canyon Wash Near Tucson, Ariz. 6.46 4600 553 329 235 202 147 0.71 0.61 0.45

9484560 Cienega Creek Near Pantano, Ariz 289 4890 59.8 18500 6150 4020 1880 0.33 0.22 0.10

9484570 Mescal Arroyo Near Pantano, Ariz. 38.4 4260 82.9 15400 3620 2060 753 0.24 0.13 0.05

9484580 Barrel Canyon Near Sonoita, Ariz. 14.1 5000 190 4480 1810 1190 504 0.40 0.27 0.11

9484590 Davidson Canyon Wash Near Vail, Ariz. 50.5 4340 86.2 9340 4640 3430 1900 0.50 0.37 0.20

9484600 Pantano Wash Near Vail, Az 457 4500 46.3 32100 10400 6450 2600 0.32 0.20 0.08·

9485000 Rincon Creek Near Tucson, Ariz. 44.8 4850 612 16700 4760 2770 963 0.29 0.17 0.06

9485100 Saguaro Comers Wash Near Tucson, Az 0.17 3040 117 53 39.1 34.4 27.4 0.74 0.65 0.52

9485500 Pantano Wash Near Tucson Ariz 602 4560 56.4 22600 7540 4620 1720 0.33 0.20 0.08

9485900 Pima Wash Near Tucson, Ariz. 4.93 4430 533 652 269 177 74.2 0.41 0.27 0.11

9485950 Geronimo Wash Near Tucson, Ariz. 2.15 3600 699 1090 414 271 118 0.38 0.25 0.11

9486000 Rillito Cr Near Tucson, Az 918 4400 45.5 27700 13100 9530 5120 0.47 0.34 0.18

• 9486300 Canada Del Oro Near Tucson, Az 250 4000 108 23900 9340 6150 2650 0.39 0.26 0.11

9486500 Santa Cruz River At Cortaro, Ariz. 3503 4000 20.3 46000 20400 15000 8780 0.44 0.33 0.19

9486800 Altar Wash Nr Three Points, Az 463 3920 74.1 22400 11200 8180 4360 0.50 0.37 0.19

9487000 Brawley Wash Near Three Points, Ariz. 776 3710 30.8 21100 9260 6630 3570 0.44 0.31 0.17

9487100 Little Brawley Wash Near Three Points, Ariz. 11.9 2800 112 4440 2010 1450 777 0.45 0.33 0.18

9487140 San Joaquin Wash Near Tucson, Ariz. 0.45 2530 69.3 987 486 356 191 0.49 0.36 0.19

9487250 Los Robles Wash Near Marana, Ariz. 1170 3350 25.9 12500 4900 3090 1140 0.39 0.25 0.09

9487400 Quijotoa Wash Trib. Near Quijotoa, Ariz. 2.44 2800 88.9 1300 546 370 168 0.42 0.28 0.13

9488500 Santa Rosa Wash Nr. Vaiva Vo, Ariz. 1782 2340 25.5 29000 6250 3160 808 0.22 0.11 0.03

9488600 Silver Reef Wash Near Casa Grande, Ariz. 12.8 1620 67.4 3340 1070 663 268 0.32 0.20 0.08

9489000 Santa Cruz River Near Laveen, Ariz. 8581 3060 15.2 13300 4270 2600 986 0.32 0.20 0.07

9489070 North Fork Of East Fork Black R Nr Alpine, Az 38.1 9060 48.8 1420 741 553 306 0.52 0.39 0.22

9489080 Hannagan Creek Near Hannagan Meadow, Ariz. 1.61 9160 68.6 87 39.7 29 16.5 0.46 0.33 0.19

9489100 Black River Near Maverick, Ariz. 315 8700 69.4 20500 6220 3860 1620 0.30 0.19 0.08

9489200 Pacheta Creek At Maverick, Az 14.8 8810 160 426 234 180 106 0.55 0.42 0.25

9489500 Black River Blw Pumping Plant Nr. Point Of Pines 560 8000 51.1 23400 8090 5190 2230 0.35 0.22 0.10

9489700 Big Bonito C Nr Fort Apache, Ariz. 119 7920 106 6040 2200 1440 629 0.36 0.24 0.10

9490500 Black River Near Fort Apache, Ariz. Mile 5.0 1232 7200 36.2 103500 34600 21000 7460 0.33 0.20 0.07

9490800 North Fork White River Nr. Greer, Ariz. 40.2 9520 216 535 325 266 183 0.61 0.50 0.34

9491000 North Fork White R Near Mcnary, Ariz. 66 9320 153 2280 1030 742 407 0.45 0.33 0.18

9492400 East Fork White River Nr Fort Apache, Ariz. 38.8 8580 239 1090 587 450 268 0.54 0.41 0.25

9494000 White River Near Fort Apache, Ariz. Mile 4.5 632 7400 76.8 18200 8030 5760 3110 0.44 0.32 0.17

9494300 Carrizo C Ab Corduroy C Nr Show Low, Ariz. 225 6370 64.9 11300 5020 3580 1870 0.44 0.32 0.17

9496000 Corduroy Creek Near Mouth, Near, Show Low, Ariz 203 6370 71.2 33200 6980 3650 1070 0.21 0.11 0.03

• 9496500 Carrizo Creek Near Show Low, Ariz. 439 6320 61.8 36900 11400 7020 2850 0.31 0.19 0.08

9496600 Cibecue 1 Trib Carrizo Cr Nr Show Low, Ariz. 0.1 5390 364 307 133 92 44 0.43 0.30 0.14



• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 1OO-year for all undeveloped watersheds in Arizona

Drainage Mean Basin Main Channel Log Pearson Type 11\ Peak Discharge Ratio to the 100-Year Discharge

Gage No. Station Name Area Elevation Slope 100-Year 10-Year 5-Year 2-Year 10-Year 5-Year 2-Year

sq. miles feet ftlmi cfs cfs cfs cfs % % %

9496700 Cibecue 2, Trib Carrizo Cr, Nr Show Low, Ariz. 0.07 5240 200 161 88 69 43 0.55 0.43 0.27

9496800 Carrizo Creek Trib Near Show Low, Ariz. 2.55 5810 306 2850 1020 660 287 0.36 0.23 0.10

9497500 Salt River Near Chrysotile, Ariz. Mile 34.8 2849 6730 31.9 122800 39600 24700 10200 0.32 0.20 0.08

9497800 Cibecue Creek Near Chrysotile, Ariz. 295 5700 79.6 20800 10300 7620 4200 0.50 0.37 0.20

9497900 Cherry Creek Near Young, Ariz 62.1 6030 106 11600 4660 3120 1390 0.40 0.27 0.12

9497980 Cherry Creek Near Globe, Ariz. 200 5600 87.9 25400 8700 5450 2190 0.34 0.21 0.09

9498400 Pinal C At Inspiration Dam, Nr Globe, Az 162 8440 3600 2540 1320 0.43 0.30 0.16

9498500 Salt River Near Roosevelt, Ariz. 4306 6190 23.3 227900 63800 38000 14400 0.28 0.17 0.06

9498600 Cristopher Creek Trib Near Kohl'S Ranch, Ariz 0.66 6080 510 348 110 69.5 30.2 0.32 0.20 0.09

9498800 Tonto Creek Near Gisela, Ariz. 430 5810 126 95500 33800 21500 8810 0.35 0.23 0.09

9498870 Rye Creek Nr Gisela, Ariz. 122 4390 91.4 35400 9700 6100 2850 0.27 0.17 0.08

9498900 Gold Creek Near Payson, Ariz. 6.44 4590 295 4070 1290 795 314 0.32 0.20 0.08

9499000 Tonto Creek Abv. Gun Cr., Nr Roosevelt, Az 675 5020 88.4 107900 41700 27000 11100 0.39 0.25 0.10

9501300 Tortilla Creek At Tortilla Flat, Ariz. 24.3 2960 179 15300 6180 4080 1740 0.40 0.27 0.11

9502700 Crookton Wash Near Seligman, Ariz. ·6.01 5970 111 6250 310 86.2 7.2 0.05 0.01 0.00

9502800 Williamson Valley W Nr Paulden, Ariz. 255 5120 48.6 29200 7360 4080 1310 0.25 0.14 0.04

9503000 Granite Creek Near Prescott, Ariz. 36.3 5900 104 7710 2990 2000 916 0.39 0.26 0.12

9503700 Verde River Near Paulden, Ariz. 2150 5410 23.8 38400 8540 4550 1380 0.22 0.12 0.04

• 9503720 Hell Canyon Near Williams, Ariz. 14.9 7110 47.8 3860 1360 862 346 0.35 0.22 0.09

9503740 Hell Canyon Trib N Ash Fork. Az 0.75 5180 78.4 220 57.4 32.3 10.5 0.26 0.15 0.05

9503750 Limestone Canyon Nr Paulden, Az 14.5 5310 87.3 9820 2080 1020 239 0.21 0.10 0.02

9503800 Volunteer Wash Near Bellemont, Ariz. 124 7620 56.6 6890 2040 1160 357 0.30 0.17 0.05

9504000 Verde River Nr Clarkdale, Ariz. 3139 5490 22.9 70200 25500 16100 6340· 0.36 0.23 0.09

9504100 Hull Canyon Near Jerome, Ariz. 0.85 7050 1270 561 66.3 23.5 2.6 0.12 0.04 0.00

9504400 Munds Canyon Trib Near Sedona, Ariz. 1.15 6880 269 1430 409 232 73.9 0.29 0.16 0.05

9504500 Oak Creek Near Cornville, Ariz. 355 6200 85 50100 18700 12000 4810 0.37 0.24 0.10

9504800 Oak Creek Trib Near Cornville, Az 0.05 3570 65 369 61.7 25.9 4.1 0.17 0.07 0.01

9505200 Wet Beaver Creek Near Rimrock, Arizona 111 6410 131 15800 8140 6130 3520 0.52 0.39 0.22

9505250 Red Tank Draw Near Rimrock, Ariz 49.4 5910 183 10900 3090 1860 724 0.28 0.17 0.07

9505300 Rattlesnake Canyon Near Rimrock, Ariz. 24.6 6560 174 6290 2750 1880 872 0.44 0.30 0.14

9505350 Dry Beaver Creek Near Rimrock, Ariz. 142 6220 137 51400 16100 9590 3380 0.31 0.19 0.07

9505600 Dirty Neck Canyon Near Clints Well, Ariz. 3.42 7140 190 573 231 151 62.7 0.40 0.26 0.11

9505800 West Clear Creek Near Camp Verde, Ariz. 241 6680 112 32700 14200 9690 4510 0.43 0.30 0.14

9505900 Cottonwood Wash Near Camp Verde, Ariz. 0.64 3540 385 619 141 75.9 23.4 0.23 0.12 0.04

9506000 Verde River Near Camp Verde, Ariz. 4644 5560 17.9 166300 45900 27000 9900 0.28 0.16 0.06

9507600 East Verde River Nr. Pine, Ariz. 6.34 6430 303 8600 1810 954 288 0.21 0.11 0.03

9507700 Webber Cr Ab West Fork Webber Cr N Pine, Az 4.79 6980 634 2480 544 291 90 0.22 0.12 0.04

9507980 East Verde River Near Childs, Ariz. 331 5140 91.6 56700 16000 9300 3270 0.28 0.16 0.06

9508300 Wet Bottom Creek Nr Childs, Ariz. 36.4 4810 210 17600 6760 4340 1740 0.38 0.25 0.10

9508500 Verde River Blw Tangle Cr Ab Horseshoe Dam, Az 5493 5470 16.2 200300 67300 41600 16000 0.34 0.21 0.08

9510070 Wf Sycamore Cr Ab Mcfar Can, N Sunflower, Az 4.58 5430 260 5530 702 268 36 0.13 0.05 0.01

9510080 West Fork Sycamore Cr Nr Sunflower, Ariz. 9.8 5260 353 8030 1190 519 101 0.15 0.06 0.01

• 9510150 Sycamore Creek Near Sunflower, Ariz. 52.3 4260 58.6 42700 8160 4050 1050 0.19 0.09 0.02

9510170 Camp Creek Nr Sunflower, Az 2.6 3520 498 773 334 230 108 0.43 0.30 0.14



• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 100-year for all undeveloped watersheds in Arizona

Drainage Mean Basin Main Channel Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

Gage No. Station Name Area Elevation Slope 100-Year 10·Year 5-Year 2-Year 10·Year 5·Year 2-Year

sq. miles feet ftImi cfs cfs cfs cfs % % %

9510180 Rock Creek Near Sunflower, Ariz. 15.2 3680 412 6390 2410 1520 573 0.38 0.24 0.09

9510200 Sycamore Creek Near Fort Mcdowell 164 3820 116 46300 12900 7320 2330 0.28 0.16 0.05

9512200 Salt River Trib. In S. Mnt. Park, Phoenix, Ariz. 1.75 1730 244 2230 420 191 37 0.19 0.09 0.02

9512300 Cave Creek Nr Cave Creek Ariz 121 3470 123 21500 7360 4580 1780 0.34 0.21 0.08

9512420 Lynx Creek Trib Near Prescott, Ariz. 0.95 5900 101 2910 761 403 106 0.26 0.14 0.04

9512500 Agua Fria River Near Mayer, Az 585 5000 56.9 35900 15500 11000 5920 0.43 0.31 0.16

9512600 Turkey Creek Near Cleator Arizona 89.4 5360 122 9810 4700 3360 1700 0.48 0.34 0.17

9512700 Agua Fria River Trib #2 Nr Rock Springs, Ariz 1.07 2140 173 1570 808 611 359 0.51 0.39 0.23

9512800 Agua Fria River Near Rock Springs, Ariz. 1111 4770 61.2 211800 44300 23300 7000 0.21 0.11 0.03

9512970 Cottonwood Creek Nr Waddell Dam Az. 9.28 16400 2020 804 131 0.12 0.05 0.01

9513780 New River Nr Rock Springs,Ariz. 68.3 3970 140 35000 11400 6880 2440 0.33 0.20 0.07

9513800 New River At New River, Ariz. 83.3 3600 105 37500 12600 7880 3150 0.34 0.21 0.08

9513820 Deadman Wash Near New River, Ariz. 11.1 1980 124 4630 1590 969 348 0.34 0.21 0.08

9513835 New River At Bell Road, Near Peoria, Ariz. 185 2700 64.5 31700 9410 5510 1900 0.30 0.17 0.06

9513890 New River At Peoria, Ariz. 317 2320 65.3 75100 20800 11300 3160 0.28 0.15 0.04

9513910 New River Nr Glendale, Ariz. 600 2130 66.9 49800 14400 8410 2890 0.29 0.17 0.06

9514200 Waterman Wash Near Buckeye, Ariz. 420 1570 21.2 8470 3420 2390 1250 0.40 0.28 0.15

9515500 Hassayampa River At Box Damsite Nr Wickenburg Az 417 4750 71 43000 13900 8480 3180 0.32 0.20 0.07

• 9515800 Hartman Wash Near Wickenburg, Ariz. 5.57 2690 71.6 7100 1660 869 239 0.23 0.12 0.03

9516500 Hassayampa River Nr Morristown, Ariz. 796 3190 84.9 45600 14300 8540 3030 0.31 0.19 0.07

9516600 Ox Wash Near Morristown, Ariz. 6.31 2290 101 3720 1120 647 209 0.30 0.17 0.06

9516800 Jack Rabbit Wash Near Tonopah, Ariz. 137 2260 34.4 33900 6860 3400 847 0.20 0.10 0.02

9517000 Hassayampa River Near Arlington, Ariz. 1471 3010 39.9 40500 12000 7340 3010 0.30 0.18 0.07

9517200 Centennial Wash Tributary Near Wenden, Ariz. 2.79 2480 193 1080 451 303 135 0.42 0.28 0.13

9517280 Tiger Wash Near Aguila, Ariz. 85.2 2590 35.2 7340 3160 2140 961 0.43 0.29 0.13

9517400 Winters Wash Near Tonopah, Ariz. 47.8 1630 83.7 4560 2120 1540 857 0.46 0.34 0.19

9519600 Rainbow Wash Trib Near Buckeye, Ariz. 2.43 950 323 2050 920 648 323 0.45 0.32 0.16

9519750 Bender Wash Near Gila Bend, Ariz. 68.6 1900 867 4450 2160 1580 867 0.49 0.36 0.19

9519760 Sauceda Wash Near Gila Bend, Ariz. 116 1980 591 6850 2520 1580 591 0.37 0.23 0.09

9519780 Windmill Wash Near Gila Bend, Ariz. 12.9 1050 64.4 27600 3210 1160 155 0.12 0.04 0.01

9520100 Military Wash Near Sentinel, Ariz. 8.7 674 56 5220 1120 577 161 0.21 0.11 0.03

9520110 Hot Shot Arroyo Near Ajo, Ariz. 0.44 1760 83.3 327 226 191 136 0.69 0.58 0.42

9520130 Darby Arroyo Near Ajo, Ariz. 4.72 1920 71.1 2380 1210 922 550 0.51 0.39 0.23

9520160 Gibson Arroyo At Ajo, Az 2.18 2100 171 1620 686 474 231 0.42 0.29 0.14

9520170 Rio Comez Nr. Ajo, Ariz. 243 1950 26.8 11800 6280 4850 3000 0.53 0.41 0.25

9520200 Black Gap Wash Near Ajo, Ariz. 12.1 1280 21.8 1490 868 672 392 0.58 0.45 0.26

9520230 Crater Range Wash Near Ajo, Ariz. 1.49 1280 69.3 2230 522 270 70 0.23 0.12 0.03

9520300 Alamo Wash Trib Near Ajo, Ariz. 0.9 2040 64 656 326 240 141 0.50 0.37 0.21

9520350 Mohawk Pass Wash At Mohawk, Az. 0.09 601 707 273 85.7 52.4 20.2 0.31 0.19 0.07

9520400 Ligurta Wash At Ligurta, Az. 1.99 395 127 3930 980 548 182 0.25 0.14 0.05

9535100 San Simon Wash Nr Pisinimo Az 569 2250 17.4 11400 3450 2210 1020 0.30 0.19 0.09

9535300 Vamori Wash At Kom Vo, Az 1250 2699 14.1 5810 2200 1540 833 0.38 0.27 0.14

• 9536100 Pitchfork Canyon Trib Near Fort Grant, Ariz. 0.81 5210 459 589 323 247 144 0.55 0.42 0.24

9536350 Surprise Canyon Near Dos Cabezas, Ariz. 0.65 6280 1040 413 172 113 44.9 0.42 0.27 0.11



• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 100-year for all undeveloped watersheds in Arizona

Drainage Mean Basin Main Channel

Gage No. Station Name Area Elevation Slope
sq. miles feet ftImi

9537200 Leslie Creek Near Mcneal, Ariz. 79.1 5360 62.1

9537500 Whitewater Draw Near Douglas, Ariz. 1023 4740 20.5

Log Pearson Type lII~eak Discharge Ratio to the 100-Year Discharge
100-Year 10-Year 5·Year 2·Year 10-Year 5-Year 2-Year

cfs cfs cfs cfs % % %
13500 3430 1910 612 0.25 0.14 0.05
5220 3270 2610 1620 0.63 0.50 0.31

Mean: 0.36 0.24 0.12
Standard Deviation: 0.13 0.12 0.09

Sample Size: 266 266 266

Descriptive Statistics
10-Year 5-Year 2-Year

Mean 0.36 0.24 0.12

Standard Error 0.01 0.01 0.01

Median 0.36 0.23 0.10

Mode 0.31 0.33 0.13

Standard Deviation 0.13 0.12 0.09
Sample Variance 0.02 0.01 0.01

Kurtosis -0.12 0.14 2.03

Skewness 0.05 0.50 1.26

Range 0.71 0.64 0.52

• Minimum 0.03 0.01 0.00

Maximum 0.74 0.65 0.52

Sum 95.24 63.87 30.99

Count 266 266 266

•
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• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 1OO-year for all undeveloped watersheds with period of records greater than 20-years in Arizona

Drainage Mean Basin Main Channel Period of Log Pearson Type III Peak Discharge Ratio to the i00-Year Discharge

Gage No. Station Name Area Elevation Slope Record 100-Year 10-Year 5-Year 2-Year 10-Year 5-Year 2-Year

sq. miles feet ftImi cfs cfs cfs cfs % % %

9379200 Chinle Creek Near Mexican Water, Ariz. 3650 6260 12.3 33 16500 6820 4710 2320 0.41 0.29 0.14
9382000 Paria River At Lees Ferry, Ariz. 1410 6150 43 71 19800 8810 6330 3420 0.44 0.32 0.17
9383400 Little Colorado River At Greer, Ariz. 29.1 9400 180 22 822 425 316 175 0.52 0.38 0.21
9384000 Little Colorado R Abv Lyman Lake Nr St. Johns, Az 703.5 7760 89.5 56 9400 2880 1790 750 0.31 0.19 0.08
9386500 Little Colorado R Ab Zuni R Nr Hunt, Az. 3557 7160 40.2 32 2930 819 474 164 0.28 0.16 0.06
9388000 Little Colorado River Nr Hunt, Az 6173 7060 37.6 36 8700 3040 1930 801 0.35 0.22 0.09
9390500 Show Low Creek Near Lakeside, Arizona 68.6 7320 77.2 42 16800 3210 1550 362 0.19 0.09 0.02
9393500 Silver Creek Near Snowflake, Ariz. 846 6400 35 64 18200 7720 5330 2590 0.42 0.29 0.14
9394500 Little Colorado R At Woodruff, Ariz. 7775 6810 25.2 69 18300 9340 6920 3790 0.51 0.38 0.21
9397000 Little Colorado River At Holbrook, Ariz. 11115 6730 21.9 25 37200 21400 17000 11000 0.58 0.46 0.30
9397500 Chevelon Fork Below Wildcat Canyon, Near Winslow 271 7030 54.4 36 41200 11900 6950 2400 0.29 0;17 0.06
9398000 Chevelon Creek Near Winslow, Ariz. 781 6440 27.7 45 33800 9760 5860 2360 0.29 0.17 0.07
9398500 Clear Creek Below Willow Creek, N Winslow, Az. 317 7100 26 43 39700 11700 6820 2360 0.29 0.17 0.06
9399000 Clear Creek Near Winslow, Ariz. 607 6500 24.1 49 59200 13700 7750 2790 0.23 0.13 0.05
9401000 Little Colo. River At Grand Falls, Ariz. 21240 6440 10.5 37 76000 26100 17280 8310 0.34 0.23 0.11
9401260 Moenkopi Wash At Moenkopi 1629 5850 24.8 22 15000 7760 5820 3320 0.52 0.39 0.22
9401400 Moenkopi Wash Nr Tuba City, Ariz. 1300 5820 27.2 25 14500 7900 6120 3740 0.54 0.42 0.26
9402000 Little Colorado River Near Cameron, Ariz. 26091 6300 7.48 48 28700 15600 12200 7730 0.54 0.43 0.27
9403000 Bright Angel Creek Near Grand Canyon, Ariz. 101 7390 421 49 4970 1600 1010 435 0.32 0.20 0.09• 9415000 Virgin River At Littlefield, Ariz. 5090 5500 38.4 66 35500 14200 9810 4920 0.40 0.28 0.14
9424450 Big Sandy River Near Wikieup,Ariz. 2731.9 4490 41.9 30 102400 34700 21300 7900 0.34 0.21 0.08
9424900 Santa Maria River Near Bagdad, Ariz. 1129 4010 91.9 29 32600 17700 13400 7510 0.54 0.41 0.23
9425500 Santa Maria River Near Alamo, Ariz. 1439 3650 46.5 27 69600 17600 9870 3260 0.25 0.14 0.05
9432000 Gila River Below Blue Creek, Near Virden Nm 3203 6690 35.8 69 42100 16700 11200 5120 0.40 0.27 0.12
9442000 Gila River Near Clifton, Ariz. 4010 6250 29 65 47700 18600 12600 6000 0.39 0.26 0.13
9444100 Campbell Blue Creek Near Alpine, Az 11.6 8300 90.2 30 667 181 108 42 0.27 0.16 0.06
9444200 Blue River Nr. Clifton Az. 506 6910 65.3 29 46600 14400 8960 3780 0.31 0.19 0.08
9444500 San Francisco River At Clifton, Ariz. 2764 6880 48.9 88 113900 31100 18300 6780 0.27 0.16 0.06
9445500 Willow C Nr Point Of Pines Nr Morenci, Ariz. 102 6340 73 22 4620 1970 1370 678 0.43 0.30 0.15
9446000 Willow C N Double Circle Rnch N Morenci Ariz. 149 6310 77.7 24 10000 4200 2910 1430 0.42 0.29 0.14
9446500 Eagle C N Double Circle Rnch N Morenci Ariz 377 6410 100 24 24600 8760 5690 2510 0.36 0.23 0.10
9447000 Eagle Creek Abv. Pumping Plant Nr. Morenci, Az. 622 6060 60.9 52 47000 14400 8300 2730 0.31 0.18 0.06
9448500 Gila R At Head Of Safford Valley Nr Solomon Ariz 7896 6360 26.4 82 140700 40400 24500 9860 0.29 0.17 0.07
9457000 San Simon River Near Solomon, Ariz. 2192 4270 14.6 52 17000 9320 7250 4520 0.55 0.43 0.27
9458500 Gila River At Safford, Ariz. 10459 5830 23.6 21 35900 17700 13500 8230 0.49 0.38 0.23
9466500 Gila River At Calva, Ariz. 11470 5650 20.4 67 161000 35500 19600 6760 0.22 0.12 0.04
9468500 San Carlos River Near Peridot, Arizona 1026 4480 29.4 66 62100 23500 15800 7460 0.38 0.25 0.12
9470500 San Pedro River At Palominas, Ariz. 741 4950 23.5 56 21500 12100 9300 5460 0.56 0.43 0.25
9471000 San Pedro River At Charleston, Ariz. 1234 4840 18.4 80 49500 16600 11300 6130 0.34 0.23 0.12
9472000 San Pedro River Nr. Redington, Ariz. 2927 4660 15.3 64 52700 22200 15200 7220 0.42 0.29 0.14
9473000 Aravaipa Creek Near Mammoth, Ariz. 537 4530 45.7 44 26900 11500 8000 3980 0.43 0.30 0.15
9473500 San Pedro R At Winkelman, Ariz. 4453 4520 18 21 60900 19500 12800 6390 0.32 0.21 0.10

(e 9479500 Gila River Near Laveen, Ariz. 20615 48 60900 8040 3760 1020 0.13 0.06 0.02
9480000 Santa Cruz River Near Lochiel, Ariz. 82.2 5150 42.2 47 11600 4460 3020 1450 0.38 0.26 0.13
9480500 Santa Cruz River Nr. Nogales, Ariz. 533 4850 26 66 23200 10600 7610 4090 0.46 0.33 0.18
9481500 Sonoita Creek Near Patagonia, Ariz. 209 4800 76.7 44 15100 7190 5360 3130 0.48 0.35 0.21
9482000 Santa Cruz River At Continental, Ariz. 1682 4350 21 51 45400 12800 7980 3580 0.28 0.18 0.08



• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 100-year for all undeveloped watersheds with period of records greater than 20-years in Arizona

Drainage Mean Basin Main Channel Period of Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

Gage No. Station Name Area Elevation Slope Record 100-Year 10-Year 5-Year 2-Year 10-Year 5-Year 2-Year

sq. miles feet ftImi cfs cfs cfs cfs % % %

9482500 Santa Cruz River At Tucson, Ariz. 2222 4050 20.1 78 33300 13800 9720 5110 0.41 0.29 0.15

9483042 Cemetery Wash At Tucson, Ariz. 1.17 2370 40 24 842 517 418 274 0.61 0.50 0.33

9483100 Tanque Verde Creek Near Tucson, Ariz. 43 4780 156 25 12300 4620 3130 1530 0.38 0.25 0.12

9484000 Sabino Creek Near Tucson, Ariz. 35.5 6300 482 64 12000 4310 2780 1190 0.36 0.23 0.10

9484500 Tanque Verde Cr At Tucson Ariz 219 4340 109 28 35500 11000 6580 2360 0.3'1 0.19 0.07

9484600 Pantano Wash Near Vail, Az 457 4500 46.3 38 32100 10400 6450 2600 0.32 0.20 0.08

9485000 Rincon Creek Near Tucson, Ariz. 44.8 4850 612 43 16700 4760 2770 963 0.29 0.17 0.06

9486000 Rillito Cr Near Tucson, Az 918 4400 45.5 67 27700 13100 9530 5120 0.47 0.34 0.18

9486500 Santa Cruz River At Cortaro, Ariz. 3503 4000 20.3 45 46000 20400 15000 8780 0.44 0.33 0.19

9487000 Brawley Wash Near Three Points, Ariz. 776 3710 30.8 22 21100 9260 6630 3570 0.44 0.31 0.17

9488500 Santa Rosa Wash Nr. Vaiva Vo, Ariz. 1782 2340 25.5 26 29000 6250 3160 808 0.22 0.11 0.03

9489000 Santa Cruz River Near Laveen, Ariz. 8581 3060 15.2 56 13300 4270 2600 986 0.32 0.20 0.07

9489200 Pacheta Creek At Maverick, Az 14.8 8810 160 22 426 234 180 106 0.55 0.42 0.25

9489500 Black River Blw Pumping Plant Nr. Point Of Pines 560 8000 51.1 42 23400 8090 5190 2230 0.35 0.22 0.10

9489700 Big Bonito C Nr Fort Apache, Ariz. 119 7920 106 23 6040 2200 1440 629 0.36 0.24 0.10

9490500 Black River Near Fort Apache, Ariz. Mile 5.0 1232 7200 36.2 38 103500 34600 21000 7460 0.33 0.20 0.07

9491000 North Fork White R Near Mcnary, Ariz. 66 9320 153 38 2280 1030 742 407 0.45 0.33 0.18

9492400 East Fork White River Nr Fort Apache, Ariz. 38.8 8580 239 38 1090 587 450 268 0.54 0.41 0.25

• 9494000 White River Near Fort Apache, Ariz. Mile 4.5 632 7400 76.8 38 18200 8030 5760 3110 0.44 0.32 0.17

9496000 Corduroy Creek Near Mouth, Near, Show Low, Ariz 203 6370 71.2 23 33200 6980 3650 1070 0.21 0.11 0.03

9496500 Carrizo Creek Near Show Low, Ariz. 439 6320 61.8 45 36900 11400 7020 2850 0.31 0.19 0.08

9497500 Salt River Near Chrysotile, Ariz. Mile 34.8 2849 6730 31.9 72 122800 39600 24700 10200 0.32 0.20 0.08

9497800 Cibecue Creek Near Chrysotile, Ariz. 295 5700 79.6 37 20800 10300 7620 4200 0.50 0.37 0.20

9497980 Cherry Creek Near Globe, Ariz. 200 5600 87.9 30 25400 8700 5450 2190 0.34 0.21 0.09

9498500 Salt River Near Roosevelt, Ariz. 4306 6190 23.3 73 227900 63800 38000 14400 0.28 0.17 0.06

9498870 Rye Creek Nr Gisela, Ariz. 122 4390 91.4 20 35400 9700 6100 2850 0.27 0.17 0.08

9499000 Tonto Creek Abv. Gun Cr., Nr Roosevelt, Az 675 5020 88.4 55 107900 41700 27000 11100 0.39 0.25 0.10

9501300 Tortilla Creek At Tortilla Flat, Ariz. 24.3 2960 179 22 15300 6180 4080 1740 0.40 0.27 0.11

9502800 Williamson Valley W Nr Paulden, Ariz. 255 5120 48.6 20 29200 7360 4080 1310 0.25 0.14 0.04

9503700 Verde River Near Paulden, Ariz. 2150 5410 23.8 33 38400 8540 4550 1380 0.22 0.12 0.04

9504000 Verde River Nr Clarkdale, Ariz. 3139 5490 22.9 33 70200 25500 16100 6340 0.36 0.23 0.09

9504500 Oak Creek Near Cornville, Ariz. 355 6200 85 54 50100 18700 12000 4810 0.37 0.24 0.10

9505200 Wet Beaver Creek Near Rimrock, Arizona 111 6410 131 34 15800 8140 6130 3520 0.52 0.39 0.22

9505250 Red Tank Draw Near Rimrock, Ariz 49.4 5910 183 20 10900 3090 1860 724 0.28 0.17 0.07

9505300 Rattlesnake Canyon Near Rimrock, Ariz. 24.6 6560 174 22 6290 2750 1880 872 0.44 0.30 0.14

9505350 Dry Beaver Creek Near Rimrock, Ariz. 142 6220 137 35 51400 16100 9590 3380 0.31 0.19 0.07

9505800 West Clear Creek Near Camp Verde, Ariz. 241 6680 112 31 32700 14200 9690 4510 0.43 0.30 0.14

9507980 East Verde River Near Childs, Ariz. 331 5140 91.6 33 56700 16000 9300 3270 0.28 0.16 0.06

9508300 Wet Bottom Creek Nr Childs, Ariz. 36.4 4810 210 28 17600 6760 4340 1740 0.38 0.25 0.10

9508500 Verde River Blw Tangle Cr Ab Horseshoe Dam, Az 5493 5470 16.2 72 200300 67300 41600 16000 0.34 0.21 0.08

9510070 Wf Sycamore Cr Ab Mcfar Can, N Sunflower, Az 4.58 5430 260 22 5530 702 268 36 0.13 0.05 0.01

9510170 Camp Creek Nr Sunflower, Az 2.6 3520 498 21 773 334 230 108 0.43 0.30 0.14

• 9510200 Sycamore Creek Near Fort Mcdowell 164 3820 116 36 46300 12900 7320 2330 0.28 0.16 0.05

9512200 Salt River Trib. In S. Mnt. Park, Phoenix, Ariz. 1.75 1730 244 33 2230 420 191 37 0.19 0.09 0.02

9512300 Cave Creek Nr Cave Creek Ariz 121 3470 123 26 21500 7360 4580 1780 0.34 0.21 0.08

9512500 Agua Fria River Near Mayer, Az 585 5000 56.9 56 35900 15500 11000 5920 0.43 0.31 0.16

9512700 Agua Fria River Trib #2 Nr Rock Springs, Ariz 1.07 2140 173 22 1570 808 611 359 0.51 0.39 0.23



• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 100-year for all undeveloped watersheds with period of records greater than 20-years in Arizona

Drainage Mean Basin Main Channel Period of Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

Gage No. Station Name Area Elevation Slope Record 100-Year 10-Year 5-Year 2-Year 10-Year 5-Year 2-Year

sq. miles feet ftImi cfs cfs cfs cfs % % %

9512800 Agua Fria River Near Rock Springs, Ariz. 1111 4770 61.2 27 211800 44300 23300 7000 0.21 0.11 0.03

9513780 New River Nr Rock Springs, Ariz. 68.3 3970 140 34 35000 11400 6880 2440 0.33 0.20 0.07

9513800 New River At New River, Ariz. 83.3 3600 105 21 37500 12600 7880 3150 0.34 0.21 0.08

9513820 Deadman Wash Near New River, Ariz. 11.1 1980 124 24 4630 1590 969 348 0.34 0.21 0.08

9513835 New River At Bell Road, Near Peoria, Ariz. 185 2700 64.5 23 31700 9410 5510 1900 0.30 0.17 0.06

9513910 New River Nr Glendale, Ariz. 600 2130 66.9 27 49800 14400 8410 2890 0.29 0.17 0.06

9514200 Waterman Wash Near Buckeye, Ariz. 420 1570 21.2 30 8470 3420 2390 1250 0.40 0.28 0.15

9515500 Hassayampa River At Box Damsite Nr Wickenburg Az 417 4750 71 39 43000 13900 8480 3180 0.32 0.20 0.07

9515800 Hartman Wash Near Wickenburg, Ariz. 5.57 2690 71.6 21 7100 1660 869 239 0.23 0.12 0.03

9516500 Hassayampa River Nr Morristown, Ariz. 796 3190 84.9 39 45600 14300 8540 3030 0.31 0.19 0.07

9516600 Ox Wash Near Morristown, Ariz. 6.31 2290 101 22 3720 1120 647 209 0.30 0.17 0.06

9516800 Jack Rabbit Wash Near Tonopah, Ariz. 137 2260 34.4 21 33900 6860 3400 847 0.20 0.10 0.02

9517000 Hassayampa River Near Arlington, Ariz. 1471 3010 39.9 32 40500 12000 7340 3010 0.30 0.18 0.07

9517200 Centennial Wash Tributary Near Wenden, Ariz. 2.79 2480 193 22 1080 451 303 135 0.42 0.28 0.13

9517280 Tiger Wash Near Aguila, Ariz. 85.2 2590 35.2 22 7340 3160 2140 961 0.43 0.29 0.13

9519600 Rainbow Wash Trib Near Buckeye, Ariz. 2.43 950 323 22 2050 920 648 323 0.45 0.32 0.16

9519750 Bender Wash Near Gila Bend, Ariz. 68.6 1900 867 22 4450 2160 1580 867 0.49 0.36 0.19

9519760 Sauceda Wash Near Gila Bend, Ariz. 116 1980 591 22 6850 2520 1580 591 0.37 0.23 0.09

• 9520100 Military Wash Near Sentinel, Ariz. 8.7 674 56 22 5220 1120 577 161 0.21 0.11 0.03

9520230 Crater Range Wash Near Ajo, Ariz. 1.49 1280 69.3 20 2230 522 270 70 0.23 0.12 0.03

9520300 Alamo Wash Trib Near Ajo, Ariz. 0.9 2040 64 30 656 326 240 141 0.50 0.37 0.21

9535100 San Simon Wash Nr Pisinimo Az 569 2250 17.4 24 11400 3450 2210 1020 0.30 0.19 0.09

9535300 Vamori Wash At Kom Vo, Az 1250 2699 14.1 24 5810 2200 1540 833 0.38 0.27 0.14

9537200 Leslie Creek Near Mcneal, Ariz. 79.1 5360 62.1 21 13500 3430 1910 612 0.25 0.14 0.05

9537500 Whitewater Draw Near Douglas, Ariz. 1023 4740 20.5 70 5220 3270 2610 1620 0.63 0.50 0.31

Mean: 0.37 0.24 0.12

Standard Deviation: 0.10 0.10 0.07

Sample Size: 119 119 119

Descriptive Statistics
10-Year 5-Year 2-Year

Mean 0.37 0.24 0.12

Standard Error 0.01 0.01 0.01

Median 0.35 0.23 0.10

Mode 0.31 #N/A 0.13

Standard Deviation 0.10 0.10 0.07

Sample Variance 0.01 0.01 0.01

Kurtosis -0.37 -0.28 0.13

Skewness 0.26 0.51 0.88

Range 0.50 0.45 0.32

Minimum 0.13 0.05 0.01

• Maximum 0.63 0.50 0.33

Sum 43.46 29.03 13.85

Count 119 119 119
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• Ratios for the 10-,5- and 2-year USGS LP3 peak discharges to the 100-year for all undeveloped watersheds with period of records greater than 30-years in Arizona

Drainage Mean Basin Main Channel Period of Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

Gage No. Station Name Area Elevation Slope Record 100-Year 10-Year 5-Year 2-Year 10-Year 5-Year 2-Year

sq. miles feet ftImi cfs cfs cfs cfs % % %

9379200 Chinle Creek Near Mexican Water, Ariz. 3650 6260 12.3 33 16500 6820 4710 2320 0.41 0.29 0.14

9382000 Paria River At Lees Ferry, Ariz. 1410 6150 43 71 19800 8810 6330 3420 0.44 0.32 0.17

9384000 Little Colorado R Abv Lyman Lake Nr St. Johns, Az 703.5 7760 89.5 56 9400 2880 1790 750 0.31 0.19 0.08

9386500 Little Colorado R Ab Zuni R Nr Hunt, Az. 3557 7160 40.2 32 2930 819 474 164 0.28 0.16 0.06

9388000 Little Colorado River NrHunt, Az 6173 7060 37.6 36 8700 3040 1930 801 0.35 0.22 0.09

9390500 Show Low Creek Near Lakeside, Arizona 68.6 7320 77.2 42 16800 3210 1550 362 0.19 0.09 0.02

9393500 Silver Creek Near Snowflake, Ariz. 846 6400 35 64 18200 7720 5330 2590 0.42 0.29 0.14

9394500 . Little Colorado R At Woodruff, Ariz. 7775 6810 25.2 69 18300 9340 6920 3790 0.51 0.38 0.21

9397500 Chevelon Fork Below Wildcat Canyon, Near Winslow 271 7030 54.4 36 41200 11900 6950 2400 0.29 0.17 0.06

9398000 Chevelon Creek Near Winslow, Ariz. 781 6440 27.7 45 33800 9760 5860 2360 0.29 0.17 0.07

9398500 Clear Creek Below Willow Creek, N Winslow, Az. 317 7100 26 43 39700 11700 6820 2360 0.29 0.17 0.06

9399000 Clear Creek Near Winslow, Ariz. 607 6500 24.1 49 59200 13700 7750 2790 0.23 0.13 0.05

9401000 Little Colo. River At Grand Falls, Ariz. 21240 6440 10.5 37 76000 26100 17280 8310 0.34 0.23 0.11

9402000 Little Colorado River Near Cameron, Ariz. 26091 6300 7.48 48 28700 15600 12200 7730 0.54 0.43 0.27

9403000 Bright Angel Creek Near Grand Canyon, Ariz. 101 7390 421 49 4970 1600 1010 435 0.32 0.20 0.09

9415000 Virgin River At Littlefield, Ariz. 5090 5500 38.4 66 35500 14200 9810 4920 0.40 0.28 0.14

9424450 Big Sandy River Near Wikieup,Ariz. 2731.9 4490 41.9 30 102400 34700 21300 7900 0.34 0.21 0.08

9432000 Gila River Below Blue Creek, Near Virden Nm 3203 6690 35.8 69 42100 16700 11200 5120 0.40 0.27 0.12

• 9442000 Gila River Near Clifton, Ariz. 4010 6250 29 65 47700 18600 12600 6000 0.39 0.26 0.13

9444100 Campbell Blue Creek Near Alpine, Az 11.6 8300 90.2 30 667 181 108 42 0.27 0.16 0.06

9444500 San Francisco River At Clifton, Ariz. 2764 6880 48.9 88 113900 31100 18300 6780 0.27 0.16 0.06

9447000 Eagle Creek Abv. Pumping Plant Nr. Morenci, Az. 622 6060 60.9 52 47000 14400 8300 2730 0.31 0.18 0.06

9448500 Gila R At Head Of Safford Valley Nr Solomon Ariz 7896 6360 26.4 82 140700 40400 24500 9860 0.29 0.17 0.07

9457000 San Simon River Near Solomon, Ariz. 2192 4270 14.6 52 17000 9320 7250 4520 0.55 0.43 0.27

9466500 Gila River At Calva, Ariz. 11470 5650 20.4 67 161000 35500 19600 6760 0.22 0.12 0.04

9468500 San Carlos River Near Peridot, Arizona 1026 4480 29.4 66 62100 23500 15800 7460 0.38 0.25 0.12

9470500 San Pedro River At Palominas, Ariz. 741 4950 23.5 56 21500 12100 9300 5460 0.56 0.43 0.25

9471000 San Pedro River At Charleston, Ariz. 1234 4840 18.4 80 49500 16600 11300 6130 0.~4 0.23 0.12
9472000 San Pedro River Nr. Redington, Ariz. 2927 4660 15.3 64 52700 22200 15200 7220 0.42 0.29 0.14

9473000 Aravaipa Creek Near Mammoth, Ariz. 537 4530 45.7 44 26900 11500 8000 3980 0.43 0.30 0.15

9479500 Gila River Near Laveen, Ariz. 20615 48 60900 8040 3760 1020 0.13 0.06 0.02

9480000 Santa Cruz River Near Lochiel, Ariz. 82.2 5150 47 11600 4460 3020 1450 0.38 0.26 0.13
9480500 Santa Cruz River Nr. Nogales, Ariz. 533 4850 26 66 23200 10600 7610 4090 0.46 0.33 0.18
9481500 Sonoita Creek Near Patagonia, Ariz. 209 4800 76.7 44 15100 7190 5360 3130 0.48 0.35 0.21

9482000 Santa Cruz River At Continental, Ariz. 1682 4350 21 51 45400 12800 7980 3580 0.28 0.18 0.08

9482500 Santa Cruz River At Tucson, Ariz. 2222 4050 20.1 78 33300 13800 9720 5110 0.41 0.29 0.15
9484000 Sabino Creek Near Tucson, Ariz. 35.5 6300 482 64 12000 4310 2780 1190 0.36 0.23 0.10
9484600 Pantano Wash Near Vail, Az 457 4500 46.3 38 32100 10400 6450 2600 0.32 0.20 0.08
9485000 Rincon Creek Near Tucson, Ariz. 44.8 4850 612 43 16700 4760 2770 963 0.29 0.17 0.06
9486000 Rillito Cr Near Tucson, Az 918 4400 45.5 67 27700 13100 9530 5120 0.47 0.34 0.18

9486500 Santa Cruz River At Cortaro, Ariz. 3503 4000 20.3 45 46000 20400 15000 8780 0.44 0.33 0.19
9489000 Santa Cruz River Near Laveen, Ariz. 8581 3060 15.2 56 13300 4270 2600 986 0.32 0.20 0.07• 9489500 Black River Blw Pumping Plant Nr. Point Of Pines 560 8000 51.1 42 23400 8090 5190 2230 0.35 0.22 0.10
9490500 Black River Near Fort Apache, Ariz. Mile 5.0 1232 7200 36.2 38 103500 34600 21000 7460 0.33 0.20 0.07
9491000 North Fork White R Near Mcnary, Ariz. 66 9320 153 38 2280 1030 742 407 0.45 0.33 0.18
9492400 East Fork White River Nr Fort Apache, Ariz. 38.8 8580 239 38 1090 587 450 268 0.54 0.41 0.25



• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 1OO-year for all undeveloped watersheds with period of records greater than30-years in Arizona

Drainage Mean Basin Main Channel Period of Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

Gage No. Station Name Area Elevation Slope Record 100-Year 10-Year 5-Year 2-Year 10-Year 5-Year 2-Year

sq. miles feet ftImi cfs cfs cfs cfs % % %

9494000 White River Near Fort Apache, Ariz. Mile 4.5 632 7400 76.8 38 18200 8030 5760 3110 0.44 0.32 0.17

9496500 Carrizo Creek Near Show Low, Ariz. 439 6320 61.8 45 36900 11400 7020 2850 0.31 0.19 0.08

9497500 Salt River Near Chrysotile, Ariz. Mile 34.8 2849 6730 31.9 72 122800 39600 24700 10200 0.32 0.20 0.08

9497800 Cibecue Creek Near Chrysotile, Ariz. 295 5700 79.6 37 20800 10300 7620 4200 0.50 0.37 0.20

9497980 Cherry Creek Near Globe, Ariz. 200 5600 87.9 30 25400 8700 5450 2190 0.34 0.21 0.09

9498500 Salt River Near Roosevelt, Ariz. 4306 6190 23.3 73 227900 63800 38000 14400 0.28 0.17 0.06

9499000 Tonto Creek Abv. Gun Cr., Nr Roosevelt, Az 675 5020 88.4 55 107900 41700 27000 11100 0.39 0.25 0.10

9503700 Verde River Near Paulden, Ariz. 2150 5410 23.8 33 38400 8540 4550 1380 0.22 0.12 0.04

9504000 Verde River Nr Clarkdale, Ariz. 3139 5490 22.9 33 70200 25500 16100 6340 0.36 0.23 0.09

9504500 Oak Creek Near Cornville, Ariz. 355 6200 85 54 50100 18700 12000 4810 0.37 0.24 0.10

9505200 Wet Beaver Creek Near Rimrock, Arizona 111 6410 131 34 15800 8140 6130 3520 0.52 0.39 0.22

9505350 Dry Beaver Creek Near Rimrock, Ariz. 142 6220 137 35 51400 16100 9590 3380 0.31 0.19 0.07

9505800 West Clear Creek Near Camp Verde, Ariz. 241 6680 112 31 32700 14200 9690 4510 0.43 0.30 0.14

9507980 East Verde River Near Childs, Ariz. 331 5140 91.6 33 56700 16000 9300 3270 0.28 0.16 0.06

9508500 Verde River Blw Tangle Cr Ab Horseshoe Dam, Az 5493 5470 16.2 72 200300 67300 41600 16000 0.34 0.21 0.08

9510200 Sycamore Creek Near Fort Mcdowell 164 3820 116 36 46300 12900 7320 2330 0.28 0.16 0.05

9512200 Salt River Trib. In S. Mnt. Park, Phoenix, Ariz. 1.75 1730 244 33 2230 420 191 37 0.19 0.09 0.02

9512500 Agua Fria River Near Mayer, Az 585 5000 56.9 56 35900 15500 11000 5920 0.43 0.31 0.16

• 9513780 New River Nr Rock Springs, Ariz. 68.3 3970 140 34 35000 11400 6880 2440 0.33 0.20 0.07

9514200 Waterman Wash Near Buckeye, Ariz. 420 1570 21.2 30 8470 3420 2390 1250 0.40 0.28 0.15

9515500 Hassayampa River At Box Damsite Nr Wickenburg Az 417 4750 71 39 43000 13900 8480 3180 0.32 0.20 0.07

9516500 Hassayampa River Nr Morristown, Ariz. 796 3190 84.9 39 45600 14300 8540 3030 0.31 0.19 0.07

9517000 Hassayampa River Near Arlington, Ariz. 1471 3010 39.9 32 40500 12000 7340 3010 0.30 0.18 0.07

9520300 Alamo Wash Trib Near Ajo, Ariz. 0.9 2040 64 30 656 326 240 141 0.50 0.37 0.21

9537500 Whitewater Draw Near Douglas, Ariz. 1023 4740 20.5 70 5220 3270 2610 1620 0.63 0.50 0.31

Mean: 0.36 0.24 0.12

Standard Deviation: 0.10 0.09 0.07

Sample Size: 71 71 71

Descriptive Statistics

10-Year 5-Year 2-Year
Mean 0.36 0.24 0.12

Standard Error 0.01 0.01 0.01

Median 0.34 0.22 0.09

Mode 0.31 #N/A #N/A
Standard Deviation 0.10 0.09 0.07

Sample Variance 0.01 0.01 0.00

Kurtosis 0.02 0.03 0.25

Skewness 0.33 0.59 0.92

Range 0.49 0.44 0.29

Minimum 0.13 0.06 0.02• Maximum 0.63 0.50 0.31

Sum 25.91 17.28 8.22

Count 71 71 71
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5-year ratios for all undeveloped gaged watersheds with period of
record greater than 30 years using USGS LP3 peak discharge data

•

1

o
~ 0.1
0::

• •I·
~

I~

• .t. • •
~ • .+ •• 4 •• • • ..~

I. •• ;-.
• 4 ••• • • .~ • • •

•
•

0.01

0.1 1 10 100 1000 10000

Drainage Area, in sq. miles



•

1

o.-
1; 0.1
c::

•
5-year ratios for all undeveloped gaged watersheds with period of
record greater than 30 years using USGS LP3 peak discharge data

• • • •
~ •

4
.- • • •.... • •• •• • •

I. ~ • .. ~ •• -• • .:~~ •
• • • ...~ •

• ••
• •

•

0.01

o 2000 4000 6000 8000 10000

Mean Basin Elevation, in feet



•

1

o
~ 0.1
0::

0.01

•
5-year ratios for all undeveloped gaged watersheds with period of
record greater than 30 years using USGS LP3 peak discharge data

~• • ••
• (J

• • •• • •• • • .. ....
.~ •• ~ . • •• It 4

• ~

~

... .... • • •~ •
•~ .

•

•

1 10 100 1000

Main Channel Slope, in feet/mile



•

1

•
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• •
2-year ratios for all undeveloped gaged watersheds with period of
record greater than 30 years using USGS LP3 peak discharge data
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• •
2-year ratios for all undeveloped gaged watersheds with period of
record greater than 30 years using USGS LP3 peak discharge data
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• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 1OO-year for selected undeveloped watersheds in Arizona

Drainage Mean Basin Main Channel Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

Gage No. Station Name Area Elevation Slope 100-Year 10-Year 5-Year 2-Year 10-Year 5-Year 2-Year

sq. miles feet ftImi cfs cfs cfs cfs % % %

9379030 Black Mountain Wash Near Chinle, Ariz. 80.7 5920 46.2 4970 2320 1650 844 0.47 0.33 0.17

9379060 Lukachukai Creek Tributary Near Lukachukai, A 1.37 5820 72.2 301 79.5 46.8 17.9 0.26 0.16 0.06

9379560 EI Capitan Wash Near Kayenta, Ariz. 5.88 5690 78.4 3530 1390 952 470 0.39 0.27 0.13

9383020 House Rock Wash Trib Nr Marble Canyon, Az. 3.54 5290 209 913 161 81.8 24.7 0.18 0.09 0.03

9395100 Carr Lake Draw Tributary Near Holbrook, Ariz. 1.28 5420 103 345 120 73.8 27 0.35 0.21 0.08

9396400 Dead Wash Tributary Near Holbrook, Ariz. 1.22 5740 60 1150 522 374 198 0.45 0.33 0.17

9400530 Cow Canyon Nr Winslow Ariz. 3.57 5380 61.8 387 181 129 64.8 0.47 0.33 0.17

9400580 Castle Butte Wash Nr Winslow, Ariz. 5.57 5820 83.8 2220 536 289 86 0.24 0.13 0.04

9403800 Bitter Seeps Wash Trib Near Fredonia, Ariz. 2.85 5120 129 7350 1240 575 127 0.17 0.08 0.02

9404310 Yampai Canyon Trib Near Peach Springs, Ariz. 0.2 5360 444 237 63.5 37.2 13.8 0.27 0.16 0.06

9404340 Truxton Wash At Valentine, Ariz. 370 4630 57 26300 6330 3510 1150 0.24 0.13 0.04

9404350 Valentine Wash At Valentine, Ariz. 3.15 4490 378 18400 552 142 12.7 0.03 0.01 0.00

9415050 Big Bend Wash Trib Near Littlefield, Ariz. 7.27 2240 55.8 5300 152 32.8 1.7 0.03 0.01 0.00

9419590 Detrital Wash Trib Near Chloride, Ariz. 1.23 3710 200 1080 233 126 41.4 0.22 0.12 0.04

9423760 Little Meadow Creek Near Oatman, Ariz. 8.47 3400 241 4590 508 194 28.7 0.11 0.04 0.01

9423780 Walnut Creek Near Kingman, Ariz. 31.3 5040 255 892 496 389 247 0.56 0.44 0.28

9423900 Sacramento Wash Trib Near Topock, Ariz. 14.7 1450 98.2 5290 710 291 48.7 0.13 0.06 0.01

9424200 Cottonwood Wash 1 N Kingman Ariz 143 5350 67 11700 7310 5860 3690 0.62 0.50 0.32• 9424407 Mcgarrys Wash Near Kingman, Ariz. 13.5 4610 203 3130 369 150 26.9 0.12 0.05 0.01

9424410 Big Sandy River Trib Near Kingman, Ariz. 1.99 3700 214 1090 173 80.2 18.6 0.16 0.07 0.02

9424430 Kaiser Spring Canyon Trib Near Wikieup, Ariz. 1.7 3520 615 2610 413 196 49.2 0.16 0.08 0.02

9424480 Ash Creek Near Kirkland, Ariz. 6.95 4680 278 4250 882 459 133 0.21 0.11 0.03

9424700 Iron Spring Wash Trib Near Bagdad, Ariz. 0.64 3470 431 993 146 63.5 12.4 0.15 0.06 0.01

9427700 Monkeys Head Wash Near Parker, Ariz. 1.84 1130 415 1640 236 100 18.2 0.14 0.06 0.01

9428545 Cunningham Wash Trib Near Wenden, Ariz. 0.77 2330 365 296 140 101 52.1 0.47 0.34 0.18

9428550 Bouse Wash Trib Near Bouse, Ariz. 14.6 1230 50 6170 1730 998 344 0.28 0.16 0.06

9429150 Creosote Wash Near Ehrenberg, Ariz. 1.98 509 95.2 1270 390 239 95.6 0.31 0.19 0.08

9429400 Indian Wash Trib Near Yuma, Az. 2.56 1190 66.7 131 79.3 64.8 44.7 0.61 0.49 0.34

9429510 Mittry Lake Trib Near Yuma, Az. 0.3 346 122 346 106 62.8 22 0.31 0.18 0.06

9456400 Gold Gulch Near Bowie, Ariz. 15 5170 201 4640 1790 1180 527 0.39 0.25 0.11

9467120 Salt Creek Near Peridot, Ariz. 30.2 3490 169 6910 2890 1920 810 0.42 0.28 0.12

9468300 Sevenmile Wash Trib Near Globe, Ariz. 0.83 4410 280 1690 295 134 27.3 0.17 0.08 0.02

9470900 San Pedro River Trib Near Bisbee, Ariz. 5.25 4770 129 2140 1170 885 498 0.55 0.41 0.23

9471600 Canary Wash Near Benson, Ariz. 0.79 5240 472 385 58 24.7 4.4 0.15 0.06 0.01

9471700 Fenner Wash Near Benson, Ariz. 2.71 4180 93.8 2270 798 501 196 0.35 0.22 0.09

9472100 Peck Canyon Trib Near Redington, Ariz 8.02 3680 146 4410 793 402 118 0.18 0.09 0.03

9472400 Mammoth Wash Near Mammoth, Ariz. 2.4 3700 181 6960 1540 752 167 0.22 0.11 0.02

9473200 Green Lantern Wash Near Winkelman, Ariz. 3.63 2590 189 7490 2290 1380 509 0.31 0.18 0.07

9473600 Tam O'Shanter Wash Near Hayden, Ariz. 4.37 3050 324 1460 759 586 368 0.52 0.40 0.25

9478200 Durham Wash Near Florence, Ariz. 15.6 3670 143 5710 2050 1320 561 0.36 0.23 0.10

9478500 Queen C At Whitlow Damsite N Superior Ariz. 144 3180 137 46100 14300 8850 3630 0.31 0.19 0.08

9478600 Queen Creek Trib No 3 At Whitlow Dam Ariz. 0.37 2320 187 417 189 135 71.3 0.45 0.32 0.17• 9479200 Queen C Trib A Apache Junc Ariz 0.51 1760 76.2 431 179 120 52.5 0.42 0.28 0.12



• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 1OO-year for selected undeveloped watersheds in Arizona

Drainage Mean Basin Main Channel Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge
Gage No. Station Name Area Elevation Slope 100-Year 10-Year 5-Year 2·Year 10-Year 5-Year 2-Year

sq. miles feet ftImi cfs cfs cfs cfs % % %
9480000 Santa Cruz River Near Lochiel, Ariz. 82.2 5150 42.2 11600 4460 3020 1450 0.38 0.26 0.13
9481500 Sonoita Creek Near Patagonia, Ariz. 209 4800 76.7 15100 7190 5360 3130 0.48 0.35 0.21
9481700 Calabasas Canyon Near Nogales, Ariz. 10.3 4360 75.4 2540 1030 691 309 0.41 0.27 0.12
9481750 Sopori Wash At Amado, Ariz. 176 3840 35.9 17100 6780 4610 2230 0.40 0.27 0.13
9482330 Pumping Wash Near Vail, Ariz. 0.81 3010 57.7 560 274 198 102 0.49 0.35 0.18
9482420 Julian Wash At Tucson Ariz 26.5 2900 38.9 2310 1130 817 428 0.49 0.35 0.19
9482480 Big Wash At Tucson, Ariz. 2.94 2850 95.2 4460 887 390 63 0.20 0.09 0.01
9482950 Railroad Wash At Tucson,Arizona 2.3 2490 0.73 2390 961 666 340 0.40 0.28 0.14
9483030 Anklam Wash At Tucson, Ariz. 2.11 2700 298 7390 855 362 75.6 0.12 0.05 0.01
9483040 West Speedway Wash Near Tucson, Ariz. 0.46 2750 364 627 291 202 92.2 0.46 0.32 0.15
9483100 Tanque Verde Creek Near Tucson, Ariz. 43 4780 156 12300 4620 3130 1530 0.38 0.25 0.12
9483200 Agua Caliente Wash Trib Near Tucson, Ariz. 2.04 3300 368 793 309 208 98.9 0.39 0.26 0.12
9484000 Sabino Creek Near Tucson, Ariz. 35.5 6300 482 12000 4310 2780 1190 0.36 0.23 0.10
9484200 Bear Creek Near Tucson, Ariz. 16.3 5860 502 1850 917 675 370 0.50 0.36 0.20
9484500 Tanque Verde Cr At Tucson Ariz 219 4340 109 35500 11000 6580 2360 0.31 0.19 0.07
9484510 Ventana Canyon Wash Near Tucson, Ariz. 6.46 4600 553 329 235 202 147 0.71 0.61 0.45
9484560 Cienega Creek Near Pantano, Ariz 289 4890 59.8 18500 6150 4020 1880 0.33 0.22 0.10
9484570 Mescal Arroyo Near Pantano, Ariz. 38.4 4260 82.9 15400 3620 2060 753 0.24 0.13 0.05• 9484580 Barrel Canyon Near Sonoita, Ariz. 14.1 5000 190 4480 1810 1190 504 0.40 0.27 0.11
9484590 Davidson Canyon Wash Near Vail, Ariz. 50.5 4340 86.2 9340 4640 3430 1900 0.50 0.37 0.20
9484600 Pantano Wash Near Vail, Az 457 4500 46.3 32100 10400 6450 2600 0.32 0.20 0.08
9485000 Rincon Creek Near Tucson, Ariz. 44.8 4850 612 16700 4760 2770 963 Q.29 0.17 0.06
9485900 Pima Wash Near Tucson, Ariz. 4.93 4430 533 652 269 177 74.2 0.41 0.27 0.11
9485950 Geronimo Wash Near Tucson, Ariz. 2.15 3600 699 1090 414 271 118 0.38 0.25 0.11
9486300 Canada Del Oro Near Tucson, Az 250 4000 108 23900 9340 6150 2650 0.39 0.26 0.11
9486800 Altar Wash Nr Three Points, Az 463 3920 74.1 22400 11200 8180 4360 0.50 0.37 0.19
9487100 Little Brawley Wash Near Three Points, Ariz. 11.9 2800 112 4440 2010 1450 777 0.45 0.33 0.18
9487140 San Joaquin Wash Near Tucson, Ariz. 0.45 2530 69.3 987 486 356 191 0.49 0.36 0.19
9487400 Quijotoa Wash Trib. Near Quijotoa, Ariz. 2.44 2800 88.9 1300 546 370 168 0.42 0.28 0.13
9488600 Silver Reef Wash Near Casa Grande, Ariz. 12.8 1620 67.4 3340 1070 663 268 0.32 0.20 0.08
9496800 Carrizo Creek Trib Near Show Low, Ariz. 2.55 5810 306 2850 1020 660 287 0.36 0.23 0.10
9497800 Cibecue Creek Near Chrysotile, Ariz. 295 5700 79.6 20800 10300 7620 4200 0.50 0.37 0.20
9497980 Cherry Creek Near Globe, Ariz. 200 5600 87.9 25400 8700 5450 2190 0.34 0.21 0.09
9498800 Tonto Creek Near Gisela, Ariz. 430 5810 126 95500 33800 21500 8810 0.35 0.23 0.09
9498870 Rye Creek Nr Gisela, Ariz. 122 4390 91.4 35400 9700 6100 2850 0.27 0.17 0.08
9498900 Gold Creek Near Payson, Ariz. 6.44 4590 295 4070 1290 795 314 0.32 0.20 0.08
9501300 Tortilla Creek At Tortilla Flat, Ariz. 24.3 2960 179 15300 6180 4080 1740 0.40 0.27 0.11
9502700 Crookton Wash Near Seligman, Ariz. 6.01 5970 111 6250 310 86.2 7.2 0.05 0.01 0.00
9502800 Williamson Valley W Nr Paulden, Ariz. 255 5120 48.6 29200 7360 4080 1310 0.25 0.14 0.04
9503000 Granite Creek Near Prescott, Ariz. 36.3 5900 104 7710 2990 2000 916 0.39 0.26 0.12
9503740 Hell Canyon Trib N Ash Fork. Az 0.75 5180 78.4 220 57.4 32.3 10.5 0.26 0.15 0.05
9503750 Limestone Canyon Nr Paulden, Az 14.5 5310 87.3 9820 2080 1020 239 0.21 0.10 0.02• 9504500 Oak Creek Near Cornville, Ariz. 355 6200 85 50100 18700 12000 4810 0.37 0.24 0.10



• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 1OO-year for selected undeveloped watersheds in Arizona

Drainage Mean Basin Main Channel Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

Gage No. Station Name Area Elevation Slope 100-Year 10-Year 5-Year 2-Year 10-Year 5-Year 2-Year

sq. miles feet ftImi efs efs efs efs % % %

9505250 Red Tank Draw Near Rimrock, Ariz 49.4 5910 183 10900 3090 1860 724 0.28 0.17 0.07

9505900 Cottonwood Wash Near Camp Verde, Ariz. 0.64 3540 385 619 141 75.9 23.4 0.23 0.12 0.04

9507980 East Verde River Near Childs, Ariz. 331 5140 91.6 56700 16000 9300 3270 0.28 0.16 0.06

9508300 Wet Bottom Creek Nr Childs, Ariz. 36.4 4810 210 17600 6760 4340 1740 0.38 0.25 0.10

9510070 Wf Sycamore Cr Ab Mcfar Can, N Sunflower, Az 4.58 5430 260 5530 702 268 36 0.13 0.05 0.01

9510080 West Fork Sycamore Cr Nr Sunflower, Ariz. 9.8 5260 353 8030 1190 519 101 0.15 0.06 0.01

9510150 Sycamore Creek Near Sunflower, Ariz. 52.3 4260 58.6 42700 8160 4050 1050 0.19 0.09 0.02

9510170 Camp Creek Nr Sunflower, Az 2.6 3520 498 773 334 230 108 0.43 0.30 0.14

9510180 Rock Creek Near Sunflower, Ariz. 15.2 3680 412 6390 2410 1520 573 0.38 0.24 0.09

9510200 Sycamore Creek Near Fort Mcdowell 164 3820 116 46300 12900 7320 2330 0.28 0.16 0.05

9512200 Salt River Trib. In S. Mnt. Park, Phoenix, Ariz. 1.75 1730 244 2230 420 191 37 0.19 0.09 0.02

9512300 Cave Creek Nr Cave Creek Ariz 121 3470 123 21500 7360 4580 1780 0.34 0.21 0.08

9512420 Lynx Creek Trib Near Prescott, Ariz. 0.95 5900 101 2910 761 403 106 0.26 0.14 0.04

9512700 Agua Fria River Trib #2 Nr Rock Springs, Ariz 1.07 2140 173 1570 808 611 359 0.51 0.39 0.23

9512800 Agua Fria River Near Rock Springs, Ariz. 1111 4770 61.2 211800 44300 23300 7000 0.21 0.11 0.03

9512970 Cottonwood Creek Nr Waddell Dam Az. 9.28 16400 2020 804 131 0.12 0.05 0.01

9513780 New River Nr Rock Springs, Ariz. 68.3 3970 140 35000 11400 6880 2440 0.33 0.20 0.07

9513800 New River At New River, Ariz. 83.3 3600 105 37500 12600 7880 3150 0.34 0.21 0.08

• 9513820 Deadman Wash Near New River, Ariz. 11.1 1980 124 4630 1590 969 348 0.34 0.21 0.08

9513835 New River At Bell Road, Near Peoria, Ariz. 185 2700 64.5 31700 9410 5510 1900 0.30 0.17 0.06

9513890 New River At Peoria, Ariz. 317 2320 65.3 75100 20800 11300 3160 0.28 0.15 0.04

9513910 New River Nr Glendale, Ariz. 600 2130 66.9 49800 14400 8410 2890 0.29 0.17 0.06

9514200 Waterman Wash Near Buckeye, Ariz. 420 1570 21.2 8470 3420 2390 1250 0.40 0.28 0.15

9515500 Hassayampa River At Box Damsite Nr Wickenburg Az 417 4750 71 43000 13900 8480 3180 0.32 0.20 0.07

9515800 Hartman Wash Near Wickenburg, Ariz. 5.57 2690 71.6 7100 1660 869 239 0.23 0.12 0.03

9516500 Hassayampa River Nr Morristown, Ariz. 796 3190 84.9 45600 14300 8540 3030 0.31 0.19 0.07

9516600 Ox Wash Near Morristown, Ariz. 6.31 2290 101 3720 1120 647 209 0.30 0.17 0.06

9516800 Jack Rabbit Wash Near Tonopah, Ariz. 137 2260 34.4 33900 6860 3400 847 0.20 0.10 0.02

9517000 Hassayampa River Near Arlington, Ariz. 1471 3010 39.9 40500 12000 7340 3010 0.30 0.18 0.07

9517200 Centennial Wash Tributary Near Wenden, Ariz. 2.79 2480 193 1080 451 303 135 0.42 0.28 0.13

9517280 Tiger Wash Near Aguila, Ariz. 85.2 2590 35.2 7340 3160 2140 961 0.43 0.29 0.13

9517400 Winters Wash Near Tonopah, Ariz. 47.8 1630 83.7 4560 2120 1540 857 0.46 0.34 0.19

9519600 Rainbow Wash Trib Near Buckeye, Ariz. 2.43 950 323 2050 920 648 323 0.45 0.32 0.16

9519750 Bender Wash Near Gila Bend, Ariz. 68.6 1900 867 4450 2160 1580 867 0.49 0.36 0.19

9519760 Sauceda Wash Near Gila Bend, Ariz. 116 1980 591 6850 2520 1580 591 0.37 0.23 0.09

9519780 Windmill Wash Near Gila Bend, Ariz. 12.9 1050 64.4 27600 3210 1160 155 0.12 0.04 0.01

9520100 Military Wash Near Sentinel, Ariz. 8.7 674 56 5220 1120 577 161 0.21 0.11 0.03

9520110 Hot Shot Arroyo Near Ajo, Ariz. 0.44 1760 83.3 327 226 191 136 0.69 0.58 0.42

9520130 Darby Arroyo Near Ajo, Ariz. 4.72 1920 71.1 2380 1210 922 550 0.51 0.39 0.23

9520160 Gibson Arroyo At Ajo, Az 2.18 2100 171 1620 686 474 231 0.42 0.29 0.14

9520170 Rio Comez Nr. Ajo, Ariz. 243 1950 26.8 11800 6280 4850 3000 0.53 0.41 0.25

9520200 Black Gap Wash Near Ajo, Ariz. 12.1 1280 21.8 1490 868 672 392 0.58 0.45 0.26• 9520230 Crater Range Wash Near Ajo, Ariz. 1.49 1280 69.3 2230 522 270 70 0.23 0.12 0.03



• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 1OO-year for selected undeveloped watersheds in Arizona

Drainage Mean Basin Main Channel Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

Gage No. Station Name Area Elevation Slope 100-Year 10-Year 5-Year 2-Year 10-Year 5·Year 2-Year

sq. miles feet ftImi cfs cfs cfs cfs % % %

9520300 Alamo Wash Trib Near Ajo, Ariz. 0.9 2040 64 656 326 240 141 0.50 0.37 0,21

9520400 Ligurta Wash At Ligurta, Az. 1.99 395 127 3930 980 548 182 0.25 0.14 0.05

9536100 Pitchfork Canyon Trib Near Fort Grant, Ariz. 0.81 5210 459 589 323 247 144 0.55 0.42 0.24

9537200 Leslie Creek Near Mcneal, Ariz. 79.1 5360 62.1 13500 3430 1910 612 0,25 0.14 0.05

Mean: 0.34 0.22 0.10

Standard Deviation: 0.14 0.12 0.08

Sample Size: 133 133 133

Descriptive Statistics
10-Year 5-Year 2-Year

Mean 0.34 0.22 0.10

Standard Error 0.01 0.01 0.01

Median 0.34 0.21 0.08

Mode #N/A #N/A 0.13

Standard Deviation 0.14 0.12 0.08

Sample Variance 0.02 0.01 0.01

Kurtosis -0.22 0.25 2.52• Skewness 0.11 0.57 1.38

Range 0.69 0.61 0.45

Minimum 0.03 0.01 0.00

Maximum 0.71 0,61 0.45

Sum 44.66 29.27 13.63

Count 133 133 133
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10-year ratios for selected undeveloped gaged watersheds
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10-year ratios for all undeveloped gaged watersheds using

USGS LP3 peak discharge data
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5-year ratios for selected undeveloped gaged watersheds using

USGS LP3 peak discharge data
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5-year ratios for all undeveloped gaged watersheds using

USGS LP3 peak discharge data
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• •
2-year ratios for selected undeveloped gaged watersheds using

USGS LP3 peak discharge data
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2-year ratios for selected undeveloped gaged watersheds using

USGS LP3 peak discharge data
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• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 1OO-year for selected undeveloped watersheds with period of records greater than 20-years in Arizona

Drainage Mean Basin Main Channel Period of Log Pearson Type III Peak Discharge Ratio to the i00-Year Discharge

Gage No. Station Name Area Elevation Slope Record i00-Year 10-Year 5-Year 2-Year 10-Year 5-Year 2-Year

sq. miles feet ftlmi cfs cfs cfs efs % % %

9480000 Santa Cruz River Near Lochiel, Ariz. 82.2 5150 42.2 47 11600 4460 3020 1450 0.38 0.26 0.13

9481500 Sonoita Creek Near Patagonia, Ariz. 209 4800 76.7 44 15100 7190 5360 3130 0.48 0.35 0.21

9483100 Tanque Verde Creek Near Tucson, Ariz. 43 4780 156 25 12300 4620 3130 1530 0.38 0.25 0.12

9484000 Sabino Creek Near Tucson, Ariz. 35.5 6300 482 64 12000 4310 2780 1190 0.36 0.23 0.10

9484500 Tanque Verde Cr At Tucson Ariz 219 4340 109 28 35500 11000 6580 2360 0.31 0.19 0.07

9484600 Pantano Wash Near Vail, Az 457 4500 46.3 38 32100 10400 6450 2600 0.32 0.20 0.08

9485000 Rincon Creek Near Tucson, Ariz. 44.8 4850 612 43 16700 4760 2770 963 0.29 0.17 0.06

9497800 Cibecue Creek Near Chrysotile, Ariz. 295 5700 79.6 37 20800 10300 7620 4200 0.50 0.37 0.20

9497980 Cherry Creek Near Globe, Ariz. 200 5600 87.9 30 25400 8700 5450 2190 0.34 0.21 0.09

9498870 Rye Creek Nr Gisela, Ariz. 122 4390 91.4 20 35400 9700 6100 2850 0.27 0.17 0.08

9501300 Tortilla Creek At Tortilla Flat, Ariz. 24.3 2960 179 22 15300 6180 4080 1740 0.40 0.27 0.11

9502800 Williamson Valley W Nr Paulden, Ariz. 255 5120 48.6 20 29200 7360 4080 1310 0.25 0.14 0.04

9504500 Oak Creek Near Cornville, Ariz. 355 6200 85 54 50100 18700 12000 4810 0.37 0.24 0.10

9505250 Red Tank Draw Near Rimrock, Ariz 49.4 5910 183 20 10900 3090 1860 724 0.28 0.17 0.07

9507980 East Verde River Near Childs, Ariz. 331 5140 91.6 33 56700 16000 9300 3270 0.28 0.16 0.06

9508300 Wet Bottom Creek Nr Childs, Ariz. 36.4 4810 210 28 17600 6760 4340 1740 0.38 0.25 0.10

9510070 Wf Sycamore Cr Ab Mcfar Can, N Sunflower, Az 4.58 5430 260 22 5530 702 268 36 0.13 0.05 0.01

9510170 Camp Creek Nr Sunflower, Az 2.6 3520 498 21 773 334 230 108 0.43 0.30 0.14

e 9510200 Sycamore Creek Near Fort Mcdowell 164 3820 116 36 46300 12900 7320 2330 0.28 0.16 0.05

9512200 Salt River Trib. In S. Mnt. Park, Phoenix, Ariz. 1.75 1730 244 33 2230 420 191 37 0.19 0.09 0.02

9512300 Cave Creek Nr Cave Creek Ariz 121 3470 123 26 21500 7360 4580 1780 0.34 0.21 0.08

9512700 Agua Fria River Trib #2 Nr Rock Springs, Ariz 1.07 2140 173 22 1570 808 611 359 0.51 0.39 0.23

9512800 Agua Fria River Near Rock Springs, Ariz. 1111 4770 61.2 27 211800 44300 23300 7000 0.21 0.11 0.03

9513780 New River Nr Rock Springs, Ariz. 68.3 3970 140 34 35000 11400 6880 2440 0.33 0.20 0.07

9513800 New River At New River, Ariz. 83.3 3600 105 21 37500 12600 7880 3150 0.34 0.21 0.08

9513820 Deadman Wash Near New River, Ariz. 11.1 1980 124 24 4630 1590 969 348 0.34 0.21 0.08

9513835 New River At Bell Road, Near Peoria, Ariz. 185 2700 64.5 23 31700 9410 5510 1900 0.30 0.17 0.06

9513910 New River Nr Glendale, Ariz. 600 2130 66.9 27 49800 14400 8410 2890 0.29 0.17 0.06

9514200 Waterman Wash Near Buckeye, Ariz. 420 1570 21.2 30 8470 3420 2390 1250 0.40 0.28 0.15

9515500 Hassayampa River At Box Damsite Nr Wickenburg Az 417 4750 71 39 43000 13900 8480 3180 0.32 0.20 0.07

9515800 Hartman Wash Near Wickenburg, Ariz. 5.57 2690 71.6 21 7100 1660 869 239 0.23 0.12 0.03

9516500 Hassayampa River Nr Morristown, Ariz. 796 3190 84.9 39 45600 14300 8540 3030 0.31 0.19 0.07

9516600 Ox Wash Near Morristown, Ariz. 6.31 2290 101 22 3720 1120 647 209 0.30 0.17 0.06

9516800 Jack Rabbit Wash Near Tonopah, Ariz. 137 2260 34.4 21 33900 6860 3400 847 0.20 0.10 0.02

9517000 Hassayampa River Near Arlington, Ariz. 1471 3010 39.9 32 40500 12000 7340 3010 0.30 0.18 0.07

9517200 Centennial Wash Tributary Near Wenden, Ariz. 2.79 2480 193 22 1080 451 303 135 0.42 0.28 0.13

9517280 Tiger Wash Near Aguila, Ariz. 85.2 2590 35.2 22 7340 3160 2140 961 0.43 0.29 0.13

9519600 Rainbow Wash Trib Near Buckeye, Ariz. 2.43 950 323 22 2050 920 648 323 0.45 0.32 0.16

9519750 Bender Wash Near Gila Bend, Ariz. 68.6 1900 867 22 4450 2160 1580 867 0.49 0.36 0.19

9519760 Sauceda Wash Near Gila Bend, Ariz. 116 1980 591 22 6850 2520 1580 591 0.37 0.23 0.09

9520100 Military Wash Near Sentinel, Ariz. 8.7 674 56 22 5220 1120 577 161 0.21 0.11 0.03

9520230 Crater Range Wash Near Ajo, Ariz. 1.49 1280 69.3 20 2230 522 270 70 0.23 0.12 0.03

ie 9520300 Alamo Wash Trib Near Ajo, Ariz. 0.9 2040 64 30 656 326 240 141 0.50 0.37 0.21



• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 1OO-year for selected undeveloped watersheds with period of records greater than 20-years in Arizona

9537200 Leslie Creek Near Mcneal, Ariz.

Gage No. Station Name
Drainage Mean Basin Main Channel Period of Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

Area Elevation Slope Record 100-Year 10-Year 5-Year 2-Year 10-Year 5-Year 2-Year

sq. miles feet ftImi cfs cfs cfs cfs % % %

79.1 5360 62.1 21 13500 3430 1910 612 0.25 0.14 0.05
Mean: 0.33 0.21 0.09

Standard Deviation: 0.09 0.08 0.06
Sample Size: 44 44 44

Descriptive Statistics

•

•

Mean
Standard Error
Median
Mode
Standard Deviation
Sample Variance
Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

10-Year 5-Year
0.33 0.21
0.01 0.01
0.32 0.20
#N/A #N/A
0.09 0.08
0.01 0.01
-0.36 -0.31
0.11 0.40
0.39 0.34
0.13 0.05
0.51 0.39
14.71 9.35

44 44

2-Year
0.09
0.01
0.08
0.13
0.06
0.00
0.32
0.96
0.22
0.01
0.23
4.01
44



•

1

o
~ 0.1
0::

•
10-year ratios for selected undeveloped gaged watersheds with
period of records greater than 20 years using USGS LP3 peak

discharge data

I~

••• ~•
I· \ •• ~ ~ I~ "• • .'"' • -..

•• • 14 - ••
•

•

1 10 100 1000 10000

Drainage Area, in sq. miles



•

1

o
~ 0.1
~

•
10-year ratios for selected undeveloped gaged watersheds with

period of record greater than 20 years using USGS LP3 peak
discharge data

~

• • •• •
• • • ••

~ ... • •• • • •~ •
• • • •

• - ••
•

•

0.01

o 2000 4000

Mean Basin Elevation, in feet

6000 8000



•
1

•
10-year ratios for selected undeveloped gaged watersheds with period of record greater than 20

years using USGS LP3 peak discharge data

•

o
i 0.1
0::::

••• • •
• •• • •

• ~ • •• • • •
• •... • • • •• • •• • •

•

0.01

10 100

Main Channel Slope, in feet/mile

1000



• • •
5-year ratios for selected undeveloped gaged watersheds with· period
of record greater than 20 years using USGS LP3 peak discharge data
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5-year ratios for selected undeveloped gaged watersheds with period of record greater than 20 years

using USGS LP3 peak discharge data
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• • •
2-year ratios for selected undeveloped gaged watersheds with period
of record greater than 20 years using USGS LP3 peak discharge data

1

100001000100101

~

•
• •• •

•
•

I ••
••

•
••

•
•

•

•

II
I I I I III

'--

I I I I I I I I I I I I

f--

I I I I I II I I II I I I II I I II-r--

0.1

0.01

0.001
0.1

o..
(U

0::

Drainage Area, in sq. miles



•

1

•
2-year ratios for selected undeveloped gaged watersheds with period
of record greater than 20 years using USGS LP3 peak discharge data

•

-

.+

+
...

..
++ •

-
• •

-.
•

• • •
I·

•

• •
• •

•
..

•

•

J I

0.1

o
~as
0::

0.01

0.001

a 2000 4000

Mean Basin Elevation, in feet

6000 8000



•
1

•
2-year ratios for selected undeveloped gaged watersheds with period of record greater than 20 years

using USGS LP3 peak discharge data
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• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 1OO-year for selected undeveloped watersheds with period of records greater than 30-years in Arizona

Drainage Mean Basin Main Channel Period of Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge
Gage No. Station Name Area Elevation Slope Record 100-Year 10-Year 5-Year 2-Year 10-Year 5-Year 2-Year

sq. miles feet ftIml cfs cfs cfs efs % % %
9480000 Santa Cruz River Near Lochiel, Ariz. 82.2 5150 42.2 47 11600 4460 3020 1450 0.38 0.26 0.13
9481500 Sonoita Creek Near Patagonia, Ariz. 209 4800 76.7 44 15100 7190 5360 3130 0.48 0.35 0.21
9484000 Sabino Creek Near Tucson, Ariz. 35.5 6300 482 64 12000 4310 2780 1190 0.36 0.23 0.10
9484600 Pantano Wash Near Vail, Az 457 4500 46.3 38 32100 10400 6450 2600 0.32 0.20 0.08
9485000 Rincon Creek Near Tucson, Ariz. 44.8 4850 612 43 16700 4760 2770 963 0.29 0.17 0.06
9497800 Cibecue Creek Near Chrysotile, Ariz. 295 5700 79.6 37 20800 10300 7620 4200 0.50 0.37 0.20
9497980 Cherry Creek Near Globe, Ariz. 200 5600 87.9 30 25400 8700 5450 2190 0.34 0.21 0.09
9504500 Oak Creek Near Comville, Ariz. 355 6200 85 54 50100 18700 12000 4810 0.37 0.24 0.10
9507980 East Verde River Near Childs, Ariz. 331 5140 91.6 33 56700 16000 9300 3270 0.28 0.16 0.06
9510200 Sycamore Creek Near Fort Mcdowell 164 3820 116 36 46300 12900 7320 2330 0.28 0.16 0.05
9512200 Salt River Trib. In S. Mnt. Park, Phoenix, Ariz. 1.75 1730 244 33 2230 420 191 37 0.19 0.09 0.02
9513780 New River Nr Rock Springs, Ariz. 68.3 3970 140 34 35000 11400 6880 2440 0.33 0.20 0.07
9514200 Waterman Wash Near Buckeye, Ariz. 420 1570 21.2 30 8470 3420 2390 1250 0.40 0.28 0.15
9515500 Hassayampa River At Box Damsite Nr Wickenburg Az 417 4750 71 39 43000 13900 8480 3180 0.32 0.20 0.07
9516500 Hassayampa River Nr Morristown, Ariz. 796 3190 84.9 39 45600 14300 8540 3030 0.31 0.19 0.07
9517000 Hassayampa River Near Arlington, Ariz. 1471 3010 39.9 32 40500 12000 7340 3010 0.30 0.18 0.07
9520300 Alamo Wash Trib Near Ajo. Ariz. 0.9 2040 64 30 656 326 240 141 0.50 0.37 0.21

Mean: 0.35 0.23 0.10-. Standard Deviation: 0.08 0.08 0.06
Sample Size: 17 17 17

Descriptive Statistics
10-Year 5-Year 2-Year

Mean 0.35 0.23 0.10
Standard Error 0.02 0.02 0.01
Median 0.33 0.20 0.08
Mode #N/A #N/A #N/A
Standard Deviation 0.08 0.08 0.06
Sample Variance 0.01 0.01 0.00
Kurtosis 0.10 -0.04 -0.04
Skewness 0.38 0.58 0.96
Range 0.31 0.28 0.20
Minimum 0.19 0.09 0.02
Maximum 0.50 0.37 0.21
Sum 5.95 3.85 1.73
Count 17 17 17

•
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2-year ratios for selected undeveloped gaged watersheds with period
of record greater than 30 years using USGS LP3 peak discharge data
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2-year ratios for selected undeveloped gaged watersheds with period of record greater than 30 years

using USGS LP3 peak discharge data

0.01

10 1000100

Main Channel Slope, in feet/mile

1

o
i 0.1
0::



• Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 1OO-year for all urbanized watersheds in Arizona

Drainage Mean Basin Main Channel Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

Gage No. Station Name Area Elevation Slope 100-Year 10-Year 5-Year 2-Year 10-Year 5-Year 2-Year

sq. miles feet ftImi cfs cfs cfs cfs % % %

9400600 Rio De Flag At Flagstaff, Ariz. 51 8050 106 861 167 74.5 17.2 0.19 0.09 0.02

9400660 Bow And Arrow Wash At Flagstaff, Ariz. 2,06 6990 46.5 111 53.9 39.7 22.1 0.49 0.36 0.20

9400700 Switzer Canyon Trib At Flagstaff, Ariz. 5.52 6950 267 326 163 124 75.2 0.50 0.38 0.23

9400740 Harenberg Wash At Flagstaff,Ariz. 2.41 7570 594 293 144 107 60.2 0.49 0,37 0.21

9482400 Airport Wash At Tucson, Ariz. 23 2700 37 1900 889 666 403 0.47 0.35 0.21

9482410 Rodeo Wash At Tucson, Ariz. 7.24 2560 33.7 1020 572 441 260 0.56 0.43 0.25

9483000 Tucson Arroyo At Vine Ave, At Tucson, Az. 8.2 2510 37 4890 2150 1540 842 0.44 0.31 0.17

9483010 High School Wash At Tucson Az 0,95 2460 1.11 1210 606 454 261 0.50 0.38 0.22

9483025 Silvercroft Wash At Tucson Az 2.74 2540 44.6 3360 659 332 90 0.20 0.10 0.03

9483040 West Speedway Wash Near Tucson, Ariz. 0.46 2750 364 627 291 202 92.2 0.46 0.32 0.15

9483045 Flowing Wells Wash At Tucson Az 3.53 2380 32.1 2260 1200 911 524 0.53 0.40 0.23

9483250 Rob Wash At Tucson Az 2.08 2710 55.6 2870 973 622 267 0.34 0.22 0.09

9485550 Arcadia Wash At Tucson,Arizona 2.72 2560 0.77 1920 953 707 395 0.50 0.37 0.21

9485570 Alamo Wash At Tucson Az 9.58 2590 46.2 7460 3890 2900 1600 0.52 0.39 0.21

9510100 East Fork Sycamore Creek Near Sunflower, Ariz. 4.49 5760 370 2670 428 196 43 0.16 0.07 0.02

9512100 Indian Bend Wash At Scottsdale Ariz 62 1780 60 16800 2950 1440 378 0.18 0.09 0.02

9513860 Skunk CreekNear Phoenix, Ariz. 64.9 2180 49.2 27600 6120 3230 940 0.22 0.12 0.03

Mean: 0.40 0.28 0.15

• Standard Deviation: 0.15 0.13 0.09

Sample Size: 17 17 17

Descriptive Statistics
10-Year 5-Year 2-Year

Mean 0.40 0.28 0.15

Standard Error 0.04 0.03 0.02

Median 0.47 0.35 0.20

Mode #N/A #N/A #N/A

Standard Deviation 0.15 0.13 0.09

Sample Variance 0.02 0,02 0.01

Kurtosis -1.32 -1.39 -1.53

Skewness -0.73 -0,67 -0.56

Range 0.40 0.36 0.24

Minimum 0.16 0.07 0.02

Maximum 0;56 0.43 0.25

Sum 6.75 4.74 2.50

Count 17 17 17
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.i Ratios for the 10-, 5- and 2-year USGS LP3 peak discharges to the 1OO-year for selected urbanized watersheds in Arizona
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Drainage Mean Basin Main Channel

Gage No. Station Name Area Elevation Slope

sq. miles feet ftImi

9482400 Airport Wash At Tucson, Ariz. 23 2700 37
9482410 Rodeo Wash At Tucson, Ariz. 7.24 2560 33.7
9483000 Tucson Arroyo At Vine Ave, At Tucson, Az. 8.2 2510 37
9483010 High School Wash At Tucson Az 0.95 2460 1.11
9483025 Silvercroft Wash At Tucson Az 2.74 2540 44.6
9483042 Cemetery Wash At Tucson, Ariz. 1.17 2370 40
9483045 Flowing Wells Wash At Tucson Az 3.53 2380 32.1
9483250 Rob Wash At Tucson Az 2.08 2710 55.6
9485550 Arcadia Wash At Tucson,Arizona 2.72 2560 0.77
9485570 Alamo Wash At Tucson Az 9.58 2590 46.2
9510100 East Fork Sycamore Creek Near Sunflower, Ariz. 4.49 5760 370
9512100 Indian Bend Wash At Scottsdale Ariz 62 1780 60
9513860 Skunk Creek Near Phoenix, Ariz. 64.9 2180 49.2

Log Pearson Type III Peak Discharge Ratio to the 100-Year Discharge

100-Year 10-Year 5-Year 2-Year 10-Year 5-Year 2-Year

cfs cfs cfs cfs % % %

1900 889 666 403 0.47 0.35 0.21

1020 572 441 260 0.56 0.43 0.25
4890 2150 1540 842 0.44 0.31 0.17
1210 606 454 261 0.50 0.38 0.22

3360 659 332 90 0.20 0.10 0.03

842 517 418 274 0.61 0.50 0.33

2260 1200 911 524 0.53 0.40 0.23

2870 973 622 267 0.34 0.22 0.09

1920 953 707 395 0.50 0.37 0.21

7460 3890 2900 1600 0.52 0.39 0.21
2670 428 196 43 0.16 0.07 0.02

16800 2950 1440 378 0.18 0.09 0.02

27600 6120 3230 940 0.22 0.12 0.03
Mean: 0.40 0.29 0.16

Standard Deviation: 0.16 0.15 0.10

Sample Size: 13 13 13

Descriptive Statistics
10.,.Year 5-Year 2-Year

Mean 0.40 0.29 0.16
Standard Error 0.04 0.04 0.03
Median 0.47 0.35 0.21
Mode #N/A #N/A #N/A

Standard Deviation 0.16 0.15 0.10
Sample Variance 0.03 0.02 0.01
Kurtosis -1.46 -1.47 -1.34
Skewness -0.49 -0.39 -0.20
Range 0.45 0.42 0.31
Minimum 0.16 0.07 0.02
Maximum 0.61 0.50 0.33
Sum 5.22 3.72 2.02
Count 13 13 13
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Reference: Hydrology Testing

The purpose of this task is to reproduce existing watershed models using the
procedures and methodologies set forth by the Flood Control District of Maricopa
County. The results of the updated models are compared to those of the original
models to determine potential differences due to modeling methodology. Two test
studies are selected for this purpose. To the extent possible, physical data required
for the determination of the Flood Control District of Maricopa County (District)
methodology modeling parameters are taken directly from the original reports.
Parameter estimation and other input values are then determined using the
procedures specified in the Drainage Design Manual for Maricopa County, Volume I,
Hydrology, Jan. 95 (Design Manual).

Master Drainage Study for Silverado Ridge

General

Silverado Ridge is a single family residential development located in Phoenix,
Arizona at the intersection of Ray Rd. and 48th Street. The total drainage area,
including off-site drainage is approximately 1.3 sq. miles. Hydrologic modeling was
performed for the 100-year, 24-hour storm event for both pre- and post-development
conditions using the Natural Resource Conservation Service (NCRS) TR-20
computer program. The 100-year, 24-hour point rainfall depth determined for the site
was 4.04 inches. Rainfall losses were modeled using curve numbers that were
selected based on the hydrologic soil group B. A portion of the off-site area was
already developed at the time of this study, but the original modeling was not used.
The remaining portion of the off-site area had already been studied and the resulting
runoff hydrographs were incorporated directly into the TR-20 model for the Silverado
Ridge study.

Rainfall

Updated models are developed for both the 6- and 24-hour storms for both pre- and
post-development conditions. However, due to the input of the 24-hour off-site runoff
hydrographs, the 6-hour storm is used for on-site comparisons only. The 1DO-year,
6-hour point rainfall depth for this area is estimated to be 3.25 inches. Rainfall
depth-area reduction and distribution patterns are taken directly from the Design
Manual.
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Pre-Development Condition Rainfall Loss Parameters

Rainfall losses are estimated for each subbasin using the Green & Ampt infiltration
equation with additional consideration given to surface retention losses and
impervious areas. The XKSAT variable of the Green & Ampt equation and the
naturally occurring impervious percentage for each soil map unit present in the
watershed are taken directly from Appendix C of the Design Manual. Identification of
the soil map units present in the watershed was made by overlaying the subbasin
delineation on a soil map from the NCRS publication entitled Soil Survey of Eastern
Maricopa and Northern Pinal Counties Area. Arizona (1974). These map units along
with the corresponding values for XKSAT and percent impervious are listed in
Table 1.

Table 1

Summary of XKSAT and RTIMP
values by soil map unit

• Soil Class
(1)

AnB
AoB
Es
Gm
RIB
Ro
TrB
Va

Bare Ground
XKSAT

in/hr
(2)

0.40
0.40
0.25
0.25
0.40
0.25
0.10
0.40

RTIMP
%
(3)
o
o
o
o
o
o
o
o

Stantec

•

The areal percentage of each map unit as it occurs within each subbasin was
estimated from the soil map and was used to calculate an area weighted value of the
XKSAT and percent impervious (RTIMP) parameters. Values for the parameters
DTEHTA and PSIF are then selected base on the area weighted value of XKSAT.
Values for the surface retention parameter (IA) as well as pre-development
vegetative cover density (VCD) are assigned to each subbasin. Those values are
0.35 inches and 10% for IA and VCD, respectively.

For the two subbasins that were developed prior to this study, Land use parameters
are selected based on an aerial photo included in the study report and guidance
provided in the Design Manual. Table 2 lists the pre-development land uses present
in the watershed and the corresponding rainfall loss characteristics. The areal
percentage of land use as it occurs within the subbasins was estimated from an
aerial photograph included with the study report and was used to calculate area
weighted values of the rainfall loss parameters.
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Table 2

Rainfall loss characteristics for each land use classification for
pre-development conditions

Base
Land-use RTIMP Veg. Cover IA

Class % % in
(1) (2) (3) (4)

MDR 30 35 0.25
MFR 45 28 0.25

C 80 15 0.10
OPEN 0 0 0.00

Composite rainfall loss parameters are then computed for each subbasin based on
the developed percentage. Those calculations are summarized in Table A-1 of
Appendix A. The resulting area averaged rainfall loss parameters for each subbasin
are summarized in Table 3. Intermediate calculations are also provided in Appendix
A along with the soils and land use work maps.

Table 3

Summary of Green and Ampt rainfall loss input parameters for
pre-development conditions

Subbasin Total IA OTHETA PSIF XKSAT RTIMP
10 sq. mi. inches inches in/hr %
(1) (2) (3) (4) (5) (6) (7)

S12 0.010 0.35 0.35 3.95 0.40 0
S20 0.100 0.24 0.25 4.40 0.40 38
S25 0.100 0.34 0.35 4.50 0.30 4
S30 0.090 0.35 0.35 4.15 0.37 0
S35 0.010 0.10 0:25 4.35 0.35 80
S40 0.100 0.35 0.35 4.25 0.35 0
S50 0.040 0.35 0.35 3.95 0.40 0
S60 0.110 0.35 0.35 4.20 0.36 0

Pre-Development Condition Unit Hydrograph Parameters

Runoff hydrograph development is determined using the Clark unit hydrograph.
Physical data required for the calculation of the input parameters, Time of
Concentration (Tc) and Storage Coefficient (R) is taken directly from the study report.
Those values are listed in Table 4. With the exception of subbasins S20 and S35,
the watershed resistance coefficient (Kb) computed for each subbasin are based on
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surface roughness category B. Subbasin S20 is completely developed and therefore
the surface roughness category A is selected for the Kb calculation. The resulting
values for Kb for each subbasin are listed in Table 4. The resulting Tc and R values
for each subbasin are summarized in Table 5 for both the 6- and 24-hour storms. In
addition to the Tc and R parameters, the Clark unit hydrograph requires the input of a
time-area relation. With the exception of subbasins S20 and S35, the natural
time-area relation is used for all subbasins. For subbasin S20 the urban time-area is
used.

Table 4

Summary of Tc and R calculation parameters for pre-developed conditions

Sub- Surface
basin Area Flow Path Length Slope Roughness Time-Area

10 sq. mi. feet miles ft/mile Type Kb Relation
(1) (2) (3) (4) (5) (6) (7) (8)
512 0.010 900 0.170 52.80 B 0.07 Natural
520 0.100 5100 0.966 52.80 A 0.03 Urban
525 0.100 3200 0.606 52.80 B 0.06 Natural
530 0.090 2800 0.530 52.80 B 0.06 Natural
535 0.010 3540 0.670 52.80 A 0.03 Urban
540 0.100 2900 0.549 52.80 B 0.06 Natural
550 0.040 2600 0.492 52.80 B 0.06 Natural
560 0.110 3400 0.644 52.80 B 0.05 Natural

Table 5

Summary of Clark unit hydrograph input
parameters for pre-developed conditions

6-Hour 24-Hour
Subbasin Tc R Tc R

10 hour hours . hour hours
(1) (2) (3) (4) (5)

512 0.188 0.193 0.242 0.256
520 0.288 0.335 0.350 0.417
525 0.358 0.295 0.413 0.345
530 0.333 0.259 0.392 0.310
535 0.225 0.708 0.279 0.899
540 0.338 0.255 0.400 0.308
550 0.317 0.367 0.379 0.448
560 0.333 0.270 0.392 0.323
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Post-Development Condition Rainfall Loss Parameters

Post-development condition rainfall loss parameters are computed using the same
data and procedures as for the pre-development condition. The only differences are
the on-site subbasin delineation and the addition of the Park land use type. The
post-development rainfall loss characteristics are summarized by land use in Table 6.

Table 6

Rainfall loss characteristics for each land use classification for
post-development conditions

Base
Land-use RTIMP Veg. Cover IA

Class % % in
(1) (2) (3) (4)

MDR 30 35 0.25
MFR 45 28 0.25

C 80 15 0.10

• OPEN 0 0 0.00
PARK 0 90 0.20

The composite rainfall loss parameters for post-development conditions are
summarized in Table A-2 of Appendix A. The resulting area averaged rainfall loss
parameters for each subbasin are summarized in Table 7. Intermediate calculations
are also provided in Appendix A along with the soils and land use work maps.

Table 7

Summary of Green and Ampt rainfall loss input parameters for
post-development conditions

Subbasin Total IA DTHETA PSIF XKSAT RTIMP
10 sq. mi. inches inches in/hr %
(1) (2) (3) (4) (5) (6) (7)

512 0.010 0.35 0.35 3.95 0.40 0
820 0.100 0.24 0.25 4.40 0.40 38
825 0.100 0.34 0.35 4.50 0.30 4
830 0.090 0.35 0.35 4.15 0.37 0
535 0.010 0.10 0.25 4.35 0.35 80

Stantec 840 0.030 0.10 0.25 3.95 0.42 80
550 0.060 0.25 0.25 4.00 0.50 30
560 0.010 0.25 0.25 3.95 0.51 30

• 562 0.030 0.25 0.25 4.15 0.47 30
865 0.050 0.25 0.25 4.35 0.42 30
870 0.040 0.25 0.25 4.55 0.37 30
875 0.020 0.03 0.25 4.70 0.47 8
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Post-Development Condition Unit Hydrograph Parameters

As with the pre-development condition, runoff hydrograph development is determined
using the Clark unit hydrograph. Physical data required for the calculation of the
input parameters, Time of Concentration (Tc) and Storage Coefficient (R) is taken
directly from the study report. Those values are listed in Table 8. For subbasins S40
and S75, the Tc was set at 1a-minutes. No other physical data was documented for
these subbasins, therefore R was calculated using an arbitrary value for the flow path
length with a Tc of 1a-minutes. The Kb value for each subbasin was calculated
based on type A for all on-site subbasins, with the off-site subbasins remaining
unchanged. The resulting values for Kb for each subbasin are listed in Table 8. The
resulting Tc andR values for each subbasin are summarized in Table 9 for both the
6- and 24-hour storms.

5tantec

Table 8

Summary of Tc and R calculation parameters for post-developed conditions

Sub- Surface

• basin Area Flow Path Length Slope Roughness Time-Area
10 sq. mi. feet miles ftlmile Type Kb Relation
(1) (2) (3) (4) (5) (6) (7) (8)
812 0.010 900 0.170 52.80 B 0.07 Natural
820 0.100 5100 0.966 52.80 A 0.03 Urban
825 0.100 3200 0.606 52.80 B 0.06 Natural
830 0.090 2800 0.530 52.80 B 0.06 Natural
835 0.010 3540 0.670 52.80 A 0.03 Urban
840 0.030 Urban
850 0.060 2500 0.473 52.80 A 0.03 Urban
860 0.010 1450 0.275 52.80 A 0.03 Urban
862 0.030 1750 0.331 52.80 A 0.03 Urban
865 0.050 2950 0.559 52.80 A 0.03 Urban
870 0.040 1675 0.317 52.80 A 0.03 Urban
875 0.020 Urban

•
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Table 9

Summary of Clark unit hydrograph input
parameters for post-developed conditions

6-Hour 24-Hour

•
Channel Routing

Subbasin
10
(1)

512
520
525
530
S35
S40
S50
S60
S62
S65
S70
S75

Tc
hour
(2)

0.188
0.288
0.358
0.333
0.388
0.167
0.196
0.150
0.167
0.213
0.158
0.167

R
hours

(3)
0.193
0.335
0.295
0.259
1.294
0.059
0.165
0.221
0.154
0.230
0.120
0.075

Tc
hour
(4)

0.242
0.392
0.350
0.413
0.433
0.167
0.117
0.250
0.192
0.208
0.271
0.167

R
hours

(5)
0.256
0.310
0.417
0.345
1.465
0.059
0.050
0.217
0.291
0.198
0.301
0.075

Stantec

•

Channel routing is accomplished using the normal depth option. Physical data for the
required input is taken directly from the study report.

Results

As specified in the Design Manual, for a drainage area of this size, the 6-hour storm
is the design storm. Because some of the off-site flow was modeled as user input
runoff hydrographs from an existing 24-hour model, a full comparison of the original
results to those computed for the 6-hour design storm cannot be made. Therefore
the 6-hour watershed models only contain the individual subbasin operations. Peak
discharge and runoff volumes results from these models are compared to the results
from the original 24-hour model in Tables 10 and 11 for pre- and post-development
conditions, respectively. A comparison of peak discharge results for the 24-hour
models is made for each modeling operation in Tables 12 and 13 for pre- and
post-development conditions, respectively. In general the 6-hour FCDMC method
peak discharge results for each subbasin are significantly higher for both pre- and
post-development conditions than those of the original study. Conversely, the rainfall
excess and thus runoff volume results are slightly lower for both pre- and
post-development conditions than those of the original study. For the 24-hour
comparison, the peak discharge and runoff volume results compare very favorably for
both the pre- and post-development conditions.
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Table 10

Comparison of new FCDMC 6-hour results with the original 24-hour results for pre-development conditions

•
Sub
basin

ID
(1 )
812
820
825
830
835
840
850
860

Drainage Area
Original Updated
sq. miles sq. miles

(2) (3)
0.01 0.01
0.10 0.10
0.10 0.10
0.09 0.09
0.01 0.01
0.10 0.10
0.04 0.04
0.11 0.11

Rainfall Excess
Original Updated
inches inches

(4) (5)
1.84 1.40
2.49 2.19
1.92 1.59
1.92 1.43
3.80 2.93
1.84 1.45
1.84 1.40
1.84 1.44

Runoff Volume
Original Updated
aere-ft aere-ft

(6) (7)
1 1

13 12
10 8
9 7
2 2
10 8
4 3
11 8

Peak Discharge
Original Updated

efs efs
(8) (9)
12 21

120 178
116 167
102 154
23 14
106 173
48 56
117 185

Unit Discharge
Original Updated

efs/sq. mi. efs/sq. mi.
(10) (11)
1200 2100
1200 1780
1160 1670
1133 1711
2300 1400
1060 1730
1200 1400
1064 1682

p:\28900042\hydrologLtesling\hec-1\silverado ridge\summary.xls Page 1 of 1 9/28/01
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Table 11

Comparison of new FCDMC 6-hour results with the original 24-hour results for post-development conditions

•
Sub
basin

10
(1 )

812
820
825
830
835
840
850
860
862
865
870
875

Drainage Area
Original Updated
sq. miles sq. miles

(2) (3)
0.01 0.01
0.10 0.10
0.10 0.10
0.09 0.09
0.01 0.01
0.03 0.03
0.06 0.06
0.01 0.01
0.03 0.03
0.05 0.05
0.04 0.04
0.02 0.02

Rainfall Excess
Original Updated
inches inches

(4) (5)
1.84 1.40
2.49 2.19
1.92 1.59
1.92 1.43
3.80 2.93
3.15 2.92
2.49 1.97
2.49 1.97
2.49 1.99
2.49 2.03
2.49 2.07
2.76 1.64

Runoff Volume
Original Updated
acre-ft acre-ft

(6) (7)
1 1

13 12
10 8
9 7
2 2
5 5
8 6
1 1
4 3
7 5
5 4
3 2

Peak Discharge
Original Updated

cfs cfs
(8) (9)
12 21

120 178
116 167
102 154
26 14
58 106
84 140
20 21
43 74
62 104
51 111
24 59

Unit Discharge
Original Updated

cfs/sq. mi. cfs/sq. mi.
(10) (11)
1200 2100
1200 1780
1160 1670
1133 1711
2600 1400
1933 3533
1400 2333
2000 2100
1433 2467
1240 2080
1275 2775
1200 2950

p:\28900042\hydrologLtesting\hec-1\silverado ridge\summary.xls Page 1 of 1 9/28/01
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Table 12

Comparison of new FCDMC 24-hour results with the original 24-hour results for pre-development conditions

Sub- Drainage Area Rainfall Excess Runoff Volume Peak Discharge Unit Discharge
basin Original Updated Original Updated Original Updated Original Updated Original Updated

10 sq. miles sq. miles inches inches aere-ft aere-ft efs efs efs/sq. mi. efs/sq. mi.
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

MFR213 0.52 0.52 --- --- --- --- 464 464 892 892
MFR214 0.05 0.05 --- --- --- --- 60 60 1200 1200

C10 0.56 0.57 --- --- --- --- 504 509 900 893
R11 0.56 0.57 --- --- --- --- 504 499 900 875
812 0.01 0.01 1.84 1.06 1 1 12 11 1200 1100
C13 0.57 0.58 --- --- --- --- 514 508 902 876
814 N/A 0.58 --- --- --- --- N/A 375 N/A 647
014 0.15 0.58 --- --- --- --- 139 133 927 229
830 0.09 0.09 1.92 1.08 9 5 102 88 1133 978
C18 0.24 0.67 --- --- --- --- 220 219 917 327
820 0.1 0.10 2.49 2.24 13 12 120 104 1200 1040
R26 0.1 0.10 --- --- --- --- 117 101 1170 1010
825 0.1 0.10 1.92 1.26 10 7 116 100 1160 1000
C27 0.2 0.20 --- --- --- --- 226 198 1130 990
C32 0.44 0.87 --- --- --- --- 403 413 916 475

8833 N/A 0.87 --- --- --- --- N/A 330 N/A 379
033 0.13 0.87 --- --- --- --- 95 83 731 95
835 0.01 0.01 3.80 3.47 2 2 23 8 2300 800
C36 0.14 0.88 --- --- --- --- 117 90 836 102

8814 0.42 0.58 --- --- --- --- 375 375 893 647
C37 0.56 0.88 --- --- --- --- 492 465 879 528
R38 0.56 0.88 --- --- --- --- 491 442 877 502
840 0.1 0.10 1.84 1.10 10 6 106 100 1060 1000
C41 0.66 0.98 --- --- --- --- 598 530 906 541

BB42 N/A 0.98 --- --- --- --- N/A 479 N/A 489
042 0.07 0.98 --- --- --- --- 60 51 857 52

MFR198 0.14 0.14 --- --- --- --- 185 185 1321 1321
R51 0.14 0.14 --- --- --- --- 174 169 1243 1207

•
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Table 13

Comparison of new FCDMC 24-hour results with the original 24-hour results for post-development conditions

Sub- Drainage Area Rainfall Excess Runoff Volume Peak Discharge Unit Discharge
basin Original Updated Original Updated Original Updated Original Updated Original Updated

10 sq. miles sq. miles inches inches acre-ft acre-ft cfs cfs cfs/sq. mi. cfs/sq. mi.
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

MFR213 0.52 0.52 --- --- --- --- 464 464 892 892
MFR214 0.05 0.05 --- --- --- --- 60 60 1200 1200

C10 0.56 0.57 --- --- --- --- 504 509 900 893
R11 0.56 0.57 --- --- --- --- 504 499 900 875
812 0.01 0.01 1.84 1.06 1 1 12 11 1200 1100
C13 0.57 0.58 --- --- --- --- 514 508 902 876
814 N/A 0.58 --- --- --- --- N/A 375 N/A 647
D14 0.15 0.58 --- --- --- --- 139 133 927 229
830 0.09 0.09 1.92 1.08 9 5 102 88 1133 978
C18 0.24 0.67 --- --- --- --- 220 219 917 327
820 0.1 0.10 2.49 2.24 13 12 120 104 1200 1040
R26 0.1 0.10 --- --- --- --- 117 101 1170 1010
825 0.1 0.10 1.92 1.26 10 7 116 100 1160 1000
C27 0.2 0.20 --- --- --- --- 226 198 1130 990
C32 0.44 0.87 --- --- --- --- 403 413 916 475

8833 N/A 0.87 --- --- --- --- N/A 330 N/A 379
D33 0.13 0.87 --- --- --- --- 95 83 731 95
835 0.01 0.01 3.80 3.47 2 2 26 8 2600 800
C36 0.14 0.88 --- --- --- --- 120 90 857 102

8814 N/A 0.58 --- --- --- --- N/A 375 N/A 647
C37 0.57 0.88 --- --- --- --- 495 465 868 528
R38 0.57 0.88 --- --- --- --- 495 459 868 522
840 0.03 0.03 3.15 3.46 5 6 58 56 1933 1867
C41 0.6 0.91 --- --- --- --- 551 473 918 520
R42 0.6 0.91 --- --- --- --- 551 468 918 514
875 0.02 0.02 2.76 1.33 3 1 24 29 1200 1450
C76 0.62 0.93 --- --- --- --- 575 474 927 510
850 0.06 0.06 2.49 1.96 8 6 84 77 1400 1283

•
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12th Street Storm Drain

General

The 12th Street storm drain project is for the extension of an existing storm drain from
Bethany Home Road to the Arizona Canal. The total storm drain length along 12'h
Street is approximately 7,000 feet. The contributing watershed area is approximately
0.70 sq. miles and is a fully developed urban watershed. However, most of the
residential portions of the watershed has on-lot retention for flood irrigation purposes.
Therefore, these areas were excluded from the modeling effort. The remaining
contributing drainage area is approximately 0.23 sq. miles. Hydrologic modeling was
performed for the 2-year, 24-hour storm event using both HEC-1 and the Rational
Method. The 2-year, 24-hour point rainfall depth was 1.44 inches. The Rational
Method was used for sizing the catch basins and connector pipes while HEC-1 was
used for sizing the main trunk line. For the HEC-1 modeling, rainfall losses were
simulated using curve numbers based on land use. The SCS lag equation was used
for the determination of runoff hydrographs.

•
Rainfall

The 2-year, 6-hour rainfall depth used for the HEC-1 modeling for this site is 1.20.
Rainfall depth-area reduction and distribution patterns are taken directly from the
Design Manual. For the Rational Method, the PREFRE computer program is used
for the determination of a depth-duration-frequency table. The program requires the
input of the 2-year, 6- and 24-hour rainfall depths along with the 1DO-year, 6- and
24-hour rainfall depths. Those values were estimated from the isopluvial maps
provided in the Design Manual. The depth-duration-frequency data is listed in
Table B-1 of Appendix B and is used to develop an average rainfall
intensity-duration-frequency table for use in the Rational Method time of
concentration calculations. The intensity-duration-frequency table developed for this
site is listed in Table 14.

Table 14

Average rainfall intensity-duration-frequency data

100-YR
Average Intensity, in inches/hour

5-YR 10-YR 25-YR 50-YR2-YR
Duration _::-::-:=-__--'--'--"'- ~-'-'--'-':..:....:-c...:....:.--'--'-'-- _

Minutes

Stantec

•

5
10
15
30
60
120
180
360
720
1440

3.84
2.82
2.32
1.52
0.93
0.51
0.36
0.20
0.11
0.06

4.92 5.76 6.96 7.80
3.78 4.38 5.28 5.94
3.12 3.68 4.48 5.08
2.10 2.48 3.02 3.44
1.30 1.54 1.88 2.14
0.71 0.85 1.04 1.18
0.50 0.60 0.73 0.83
0.28 0.33 0.41 0.46
0.15 0.18 0.22 0.26
0.08 0.10 0.12 0.14

8.64
6.66
5.68
3.84
2.40
1.32
0.93
0.52
0.29
0.16
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Rainfall Loss Parameters

Rainfall losses are estimated for each subbasin using the Green &Ampt infiltration
equation with additional consideration given to surface retention losses and
impervious areas. The XKSAT variable of the Green & Ampt equation and the
naturally occurring impervious percentage for each soil map unit present in the
watershed are taken directly from Appendix B of the Design Manual. Identification of
the soH map units present in the watershed was made by overlaying the subbasin
delineation on a soil map from the NCRS publication entitled Soil Survey of Maricopa
County, Central Part (1977). These map units along with the corresponding values
for XKSAT and percent impervious are listed in Table 15.

Table 15

Summary of XKSAT and RTIMP
values by soil map unit

• Soil Class
(1)

AbA
AdA
AdB
Cp
CrB
LeA

Bare Ground
XKSAT

in/hr
(2)

0.38
0.40
0.40
0.40
0.40
0.25

RTIMP
0/0
(3)
o
o
o
o
o
o

5tantec

•

Because the majority of the watershed area is designated as non-contributing due to
on-lot retention combined with the fact that the majority of the soil area within the
watershed has the same rainfall loss characteristics, all subbasins are assigned an
XKSAT value of 0040 inches/hour with no naturally occurring impervious area.
Values for the surface retention parameter (IA) as well as pre-development
vegetative cover density (VCD) are assigned to each subbasin. Those values are
0.35 inches and 10% for IA and VCD, respectively.

Land use parameters are selected based on a current aerial photo of the area and
guidance provided in the Design Manual. Table 16 lists the land uses present in the
watershed and the corresponding rainfall loss characteristics. It is stated in the
Design Manual that the rainfall loss characteristics for each land use are reflective of
typical conditions and are inclusive of street right-of-way. This statement is
particularly important for this analysis as the consideration of on-lot retention has, in
general, resulted in drainage basins composed almost exclusively of the roadway
limits. The areal percentage of land use associated with each subbasins was
estimated from an aerial photograph based on an assumption of the extent of the
land area that could drain to street system.
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Table 16

Rainfall loss characteristics for each land use classification

Base
Land-use RTIMP Veg. Cover IA

Class % % in
(1) (2) (3) (4)

MDR 30 35 0.25
MFR 45 28 0.25

C 80 15 0.10
OPEN 0 0 0.00
LDR 15 43 0.30

VLDR 5 29 0.30

Composite rainfall loss parameters are then computed for each subbasin based on
the developed percentage. Those calculations are summarized in Table B-2 of
Appendix B. The resulting area averaged rainfall loss parameters for each subbasin
are summarized in Table 17. Intermediate calculations are also provided in Appendix
B.

Table 17

Summary of Green and Ampt rainfall loss input

Subbasin Total IA OTHETA PSIF XKSAT RTIMP
10 sq. mi. inches inches in/hr %
(1) (2) (3) (4) (5) (6) (7)
is 0.013 0.25 0.25 3.95 0.51 30
2S 0.015 0.25 0.25 3.95 0.48 44

22S 0.002 0.25 0.25 3.95 0.51 30
9AS 0.043 0.24 0.25 3.95 0.50 35
23S 0.005 0.21 0.25 3.95 0.49 44
12S 0.011 0.25 0.25 3.95 0.51 30
11S 0.009 0.21 0.25 3.95 0.48 45
16S 0.033 0.27 0.25 3.95 0.51 30
15S 0.010 0.21 0.25 3.95 0.48 46

19A5 0.028 0.25 0.25 3.95 0.50 34
19B5 0.026 0.25 0.25 3.95 0.50 34

Stantec
19C 0.020 0.25 0.25 3.95 0.50 33
20S 0.002 0.25 0.25 3.95 0.48 45
18S 0.010 0.24 0.25 3.95 0.47 49
26S 0.003 0.25 0.25 3.95 0.48 45

•
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Unit Hydrograph Parameters

Runoff hydrograph development is determined using the Clark unit hydrograph.
Physical data required for the calculation of the input parameters, Time of
Concentration (Tc) and Storage Coefficient (R) is taken directly from the design
report. Those values are listed in Table 18. The watershed resistance coefficient
(Kb) computed for each subbasin are based on surface roughness category A. The
resulting values for Kb for each subbasin are listed in Table 18. The resulting Tc and
R values for each subbasin are summarized in Table 19. In addition to the Tc and R
parameters. the Clark unit hydrograph requires the input of a time-area relation. The
urban time-area relation is used for all subbasins.

Stantec

Table 18

Summary of Tc and R calculation parameters

Sub- Surface
basin Area Flow Path Length Slope Roughness Time-Area

10 sq. mi. feet miles ftlmile Type Kb Relation

• (1) (2) (3) (4) (5) (6) (7) (8)
18 0.013 1650 0.313 34.32 A 0.034 Urban
28 0.015 1765 0.334 39.07 A 0.034 Urban
228 0.002 1100 0.208 52.80 A 0.040 Urban
9A8 0.043 3040 0.576 . 34.32 A 0.031 Urban
238 0.005 1220 0.231 49.10 A 0.037 Urban
128 0.011 2700 0.511 26.40 A 0.035 Urban
118 0.009 1260 0.239 38.54 A 0.035 Urban
168 0.033 4870 0.922 42.24 A 0.032 Urban
158 0.010 1946 0.369 43.30 A 0.035 Urban

19A8 0.028 1480 0.280 42.24 A 0.032 Urban
19B8 0.026 2650 0.502 41.18 A 0.032 Urban
19C 0.020 1590 0.301 41.18 A 0.033 Urban
208 0.002 300 0.057 52.80 A 0.039 Urban
188 0.010 1960 0.371 41.71 A 0.035 Urban
268 0.003 750 0.142 40.13 A 0.038 Urban

•
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Table 19

Summary of Clark unit hydrograph input parameters

• Channel Routing

Subbasin
10
(1)
18
28
228
9A8
238
128
118
168
158

19A8
1988
19C
208
188
268

Tc
hours

(2)
0.388
0.338
0.300
0.554
0.288
0.608
0.325
0.758
0.333
0.317
0.475
0.338
0.129
0.338
0.233

R
hours

(3)
0.606
0.505
0.956
0.743
0.589
1.628
0.496
1.783
0.680
0.286
0.747
0.398
0.133
0.692
0.423

5tantec

.'

Channel routing was simulated in the original design using the Kinematic Wave
option of HEC-1. The modeling results were inspected for the effectiveness of this
routing method in regard to attenuation of the runoff hydrograph through a storm
drain. The results show that for several routing operations, the peak discharge was
reduced with the maximum reduction being 1. cfs, but only one routing operation
resulted in lagging (one time step) of the hydrograph. Based on the original modeling
results all routing operations are eliminated.

Results

Peak discharge and runoff volume results from the HEC-1 model are compared to
the results from the original 24-hour model in Table 20. In general, the 6-hour
FCDMC method peak discharge and runoff volume results are lower than those of
the original model. Rational Method results for each subbasin are compared in
Table 21. In general, the Rational Method results are very similar. The primary
difference
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Table 20

Comparison of HEC-1 modeling results for the 2-year storm

•
HEC-1

10
(1)
18
28
228
22C
9A8
238
23C
128
118
11C
168
158
15C

19A8
19B8
19AB
19C

19CC
208
188
18C
268
26C

Drainage Area
Original Updated
sq. miles sq. miles

(2) (3)
0.013 0.013
0.015 0.015
0.002 0.002
0.029 0.029
0.043 0.043
0.005 0.005
0.076 0.076
0.011 0.011
0.009 0.009
0.096 0.096
0.033 0.033
0.010 0.010
0.140 0.140
0.028 0.028
0.026 0.026
0.054 0.054
0.019 0.020
0.073 0.073
0.002 0.002
0.010 0.010
0.225 0.225
0.004 0.003
0.229 0.229

Rainfall Excess
Original Updated
inches inches

(4) (5)
0.69 0044
0.59 0.60
0.81 0045
0.65 0.52
0.64 0.50
0.81 0.60
0.65 0.51
0.81 0044
0.81 0.62
0.69 0.51
0.75 0044
0.69 0.64
0.70 0.50
0.69 0048
0.69 0048
0.69 0048
0.64 0048
0.68 0048
0.64 0.62
0.81 0.66
0.70 0.56
0.81 0.62
0.70 0.50

Runoff Volume
Original Updated
acre-ft acre~t

(6) (7)
0.5 0.3
0.5 0.5
0.1 0.0
1.0 0.8
104 1.1
0.2 0.1
2.6 2.1
0.5 0.3
004 0.3
3.5 2.6
1.3 0.8
004 0.3
5.2 3.7
1.0 0.7
1.0 0.7
2.0 1.4
0.7 0.5
2.6 1.9
0.1 0.1
004 0.3
8.3 6.7
0.2 0.1
8.5 6.1

Peak Discharge
Original Updated

cfs cfs
(8) .. -<9)
5 3
6 5
1 0

12 9
16 9
2 2

30 19
5 1
5 3

39 24
14 3
4 3
56 29
12 11
11 6
23 16
8 6

31 23
1 1
5 3

91 55
2 1

92 56

Unit Discharge
Original Updated

cfs/sq. mi. cfs/sq. mi.
(10) (11)
400 240
414 342
625 0
420 314
376 210
426 444
395 250
459 92
543 326
406 250
419 90
385 297
401 208
432 396
426 233
429 299
412 305
425 314
435 435
526 300
405 244
500 294
402 245

p:\28900042\hydrolo9Ltesting\hec-1 \silverado ridge\hec-1 summary.xls Page 1 of 1 10/8/01
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Table 21

Comparison of Rational Method results

Weighted
Drainage Drainage Time of Concentration Intensity Runoff 2-Year Peak Discharge

Basin Area Reported Calculated Reported Calculated Coefficient Reported Calculated
ID acres minutes minutes in/hr in/hr cfs cfs
(1) (2) (3) (4) (5) (6) (7) (8) (9)

DA1 3.62 4.8 10.0 2.30 2.64 0.61 5.1 5.8
DA1A 0.83 9.0 15.7 2.30 2.34 0.80 1.5 1.6
DA1B 3.52 10.9 17.0 2.23 2.19 0.61 4.8 4.7
DA2A 9.09 11.1 15.9 2.22 2.31 0.56 11.3 11.8
DA2 0.27 4.0 10.0 2.30 2.64 0.80 0.5 0.6

DA22 1.02 6.2 11.2 2.30 3.05 0.80 1.9 2.5
DA3 1.11 3.2 10.0 2.30 2.64 0.80 2.0 2.3
DA4 0.71 4.0 10.0 2.30 2.64 0.64 1.0 1.2

DA23 1.06 7.1 12.4 2.30 2.81 0.80 2.0 2.4
DA5-8 &9A 24.58 18.5 23.3 1.78 1.71 0.61 26.7 25.7
DA9B1-9B5 2.79 18.5 22.4 1.78 1.77 0.84 4.2 4.1

DA10A 0.73 1.7 10.0 2.30 2.64 0.87 1.5 1.7
DA23A 1.14 2.8 10.0 2.30 2.64 0.80 2.3 2.4
DA10B 1 2.2 10.0 2.30 2.64 0.84 2.1 2.2
DA10C 1.63 3.5 10.0 . 2.30 2.64 0.67 2.5 2.9
DA23B 0.29 1.9 10.0 2.30 2.64 0.80 0.5 0.6

DA12-13 6.96 22.1 28.2 1.62 1.48 0.79 8.9 8.1
DA11 0.99 5.1 10.3 2.30 3.26 0.70 1.6 2.3
DA14 2.13 8.7 15.5 2.30 2.36 0.77 3.8 3.9
DA15 2.61 2.8 10.0 2.30 2.64 0.88 3.3 6.1
DA24 1.6 11.8 27.6 2.17 1.50 0.71 2.8 1.7

DA16-17 21.38 22.2 30.1 1.62 1.40 0.69 23.6 20.6
DA17A 0.1 0.6 10.0 2.30 2.64 0.80 0.2 0.2
DA25 2.34 7.5 12.7 2.30 2.76 0.85 4.6 5.5

DA18A 2.51 5.5 10.4 2.30 3.23 0.69 4.0 5.6
DA26 0.86 4.6 10.0 2.30 2.64 0.80 1.6 1.8

DA18B 0.69 4.1 10.0 2.30 2.64 0.80 1.3 1.5

•



Weighted
Runoff

Coefficient

•
Drainage

Basin
10
(1)

DA1981
DA19A
DA198
DA19C
DA19D
DA19E
DA19F
DA20

DA19G
DA21
DA27

•
Table 21

Comparison of Rational Method results

Drainage Time of Concentration Intensity
Area Reported Calculated Reported Calculated
acres minutes minutes in/hr in/hr

(2) (3) (4) .. (!» (6) (7)
0.5 5.1 11.4 2.30 3.01 0.80

17.79 9.1 13.0 2.30 2.71 0.67
16.04 16.4 20.1 1.89 1.92 0.68
3.19 8.2 13.3 2.30 2.66 0.67
8.43 8.4 12.9 2.30 2.73 0.56
0.39 1.7 10.0 2.30 2.64 0.59
0.59 6.8 14.3 2.30 2.51 0.80
1.56 4.0 12.0 2.30 2.89 0.57
0.71 1.5 10.0 2.30 2.64 0.83
0.61 2.6 10.0 2.30 2.64 0.81
0.86 4.7 10.0 2.30 2.64 0.80

2-Year Peak Discharge
Reported Calculated

cfs cfs
(8) (9)
0.9 1.2

27.5 32.3
20.5 21.0
4.9 5.7
10.9 12.9
0.5 0.6
1.1 1.2
2.0 2.6
1.4 1.6
1.1 1.3
1.6 1.8

•
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• Soils Worksheet

Soils compostition and corresponding natural condition Green & Ampt rainfall loss parameters
for each subbasin for pre-development conditions

512 Soil Class AnB AoB Va
Sub-Area (acres) 3.2 2.6 0.6

XKSAT (bare ground) 0.40 0.40 0.40
RTIMP (rock) 0% 0% 0%

IA (natural only) 0.35 0.35 0.35

XKSAT log avg (bare ground) = 0.40
PSIF = 3.95

DTHETA(Dry) = 0.35

DTHETA (Normal) = 0.25

RTIMP avg. = 0.00 0/0
Veg. Cover avg. = 10 0/0

IAavg. = 0.35
Total Sub Basin Area in sq. miles = 0.0100

520 Soil-Class Es TrB Va
Sub-Area (acres) 9.6 6.4 48.0

• XKSAT (bare ground) 0.25 0.10 0.40
RTIMP (rock) 0% 0% 0%

IA (natural only) 0.35 0.35 0.35

XKSAT log avg (bare ground) = 0.32
PSIF = 4.40

DTHETA{Dry) = 0.35
DTHETA (Normal) = 0.25

RTIMP avg. = 0.00 0/0
Veg. Cover avg. = 10 0/0

IAavg. = 0.35
Total Sub Basin Area in sq. miles = 0.1000

525 Soil Class Es Va
Sub-Area (acres) 38.4 25.6

XKSAT (bare ground) 0.25 0.40
RTIMP (rock) 0% 0%

IA (natural only) 0.35 0.35

XKSAT log avg (bare ground) = 0.30
PSIF = 4.50

DTHETA (Dry) = 0.35
DTHETA (Normal) = 0.25

RTIMP avg. = 0.00 0/0• Veg. Cover avg. = 10 0/0

IAavg. = 0.35
Total Sub Basin Area in sq. miles = 0.1000
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• Soils Worksheet

Soils compostition and corresponding natural condition Green & Ampt rainfall loss parameters
for each subbasin for pre-development conditions

550 Soil Class AnB

Sub-Area (acres) 25.6
XKSAT (bare ground) 0.40

RTIMP (rock) 0%
IA (natural only) 0.35

XKSAT log avg (bare ground) = 0.40
PSIF = 3.95

DTHETA (Dry) = 0.35
DTHETA (Normal) = 0.25

RTIMPavg. = 0.00 %
Veg. Cover avg. = 10 %

IAavg. = 0.35
Total Sub Basin Area in sq. miles = 0.0400

560 Soil Class AnB AoB Es Gm RIB Ro
Sub-Area (acres) 42.2 3.5 7.0 7.0 7.0 3.5

XKSAT (bare ground) 0.40 0.40 0.25 0.25 0.40 0.25• RTIMP (rock) 0% 0% 0% 0% 0% 0%
IA (natural only) 0.35 0.35 0.35 0.35 0.35 0.35

XKSAT log avg (bare ground) = 0.36
PSIF = 4.20

DTHETA (Dry) = 0.35
DTHETA (Normal) = 0.25

RTIMPavg. = 0.00 %
Veg. Cover avg. = 10 %

IAavg. = 0.35
Total Sub Basin Area in sq. miles = 0.1100

•
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• Land Use Worksheet

Worksheet
Land use composition and corresponding rainfall loss characteristics for each subbasin

Pre-development condition

512 Land Use Class OPEN

Natural or Developed N
Sub-Area (acres) 6.4

Base RTIMP (Dev.)

Veg. Cover (Developed)

IA (Developed)

Natural Area = 100.00 %
Developed Area = 0.00 %

RTIMP (Dev.) avg. = 0.00 %

Veg Cover (Dev.) avg. = 0.00 %

IA (Dev.) avg. = 0.00

Total Sub Basin Area in sq. miles = 0.0100

520 Land Use Class C MDR MFR
Natural or Developed D D D

Sub-Area (acres) 6.4 44.8 12.8• Base RTIMP (Dev.) 80% 30% 45%

Veg. Cover (Developed) 15% 35% 28%

IA (Developed) 0.10 0.25 0.25

Natural Area = 0.00 %
Developed Area = 100.00 %

RTIMP (Dev.) avg. = 38.00 %
Veg Cover (Dev.) avg. = 31.50 %

IA (Dev.) avg. = 0.24

Total Sub Basin Area in sq. miles = 0.1000

525 Land Use Class C OPEN

Natural or Developed D N
Sub-Area (acres) 3.2 60.8

Base RTIMP (Dev.) 80%

Veg. Cover (Developed) 15%

IA (Developed) 0.10

Natural Area = 95.00 %
Developed Area = 5.00 %

RTIMP (Dev.) avg. = 80.00 %
Veg Cover (Dev.) avg. = 15.00 %

• IA (Dev.) avg. = 0.10

Total Sub Basin Area in sq. miles = 0.1000
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• Land Use Worksheet

Worksheet
Land use composition and corresponding rainfall loss characteristics for each subbasin

Pre-development condition

550 Land Use Class OPEN

Natural or Developed N

Sub-Area (acres) 25.6
Base RTIMP (Dev.)

Veg. Cover (Developed)

IA (Developed)

Natural. Area = 100.00 %
Developed Area = 0.00 %

RTIMP (Dev.) avg. = 0.00 %
Veg Cover (Dev.) avg. = 0.00 %

IA (Dev.) avg. = 0.00

Total Sub Basin Area in sq. miles = 0.0400

560 Land Use Class OPEN

Natural or Developed N
Sub-Area (acres) 70.4

• Base RTIMP (Dev.)

Veg. Cover (Developed)

IA (Developed)

Natural Area = 100.00 %
Developed Area = 0.00 %

RTIMP (Dev.) avg. = 0.00 %
Veg Cover (Dev.) avg. = 0.00 %

IA (Dev.) avg. = 0.00

Total Sub Basin Area in sq. miles = 0.1100

•
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IA composite: (7) = [(5)*(3) + (6)*(4)]/100
RTIMP total: (10) = (8) + [1 - (8)/100] * (4) * (9)/100

Vegetation Cover composite: (13) = [(11)*(3) + (12)*(4)]/100
DTHETA composite: (18) = [(16)*(3) + (17)*(4)]/100

XKSATCorrected: (19)=(14)*[(13)/100*1.111+0.889] where (13»10 and (14)<1.2
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• Soils Worksheet

Soils compostition and corresponding natural condition Green & Ampt rainfall loss parameters
for each subbasin for post-development conditions

512 Soil Class AnS AoS Va
Sub-Area (acres) 3.2 2.6 0.6

XKSAT (bare ground) 0.40 0.40 0.40
RTIMP (rock) 0% 0% 0%

IA (natural only) 0.35 0.35 0.35

XKSAT log avg (bare ground) = 0.40

PSIF = 3.95
DTHETA (Dry) = 0.35

DTHETA (Normal) = 0.25

RTIMPavg. = 0.00 %
Veg. Cover avg. = 10 %

IAavg. = 0.35
Total Sub Basin Area in sq. miles = 0.0100

520 Soil Class Es TrS Va

Sub-Area (acres) 9.6 6.4 48.0
XKSAT (bare ground) 0.25 0.10 0.40• RTIMP (rock) 0% 0% 0%

IA (natural only) 0.35 0.35 0.35

XKSAT log avg (bare ground) = 0.32

PSIF = 4.40
DTHETA (Dry) = 0.35

DTHETA (Normal) = 0.25
RTIMPavg. = 0.00 %

Veg. Cover avg. = 10 %
IAavg. = 0.35

Total Sub Basin Area in sq. miles = 0.1000

525 Soil Class Es Va
Sub-Area (acres) 38.4 25.6

XKSAT (bare ground) 0.25 0.40
RTIMP (rock) 0% 0%

IA (natural only) 0.35 0.35

XKSAT log avg (bare ground) = 0.30
PSIF = 4.50

DTHETA (Dry) = 0.35
DTHETA (Normal) = 0.25

RTIMPavg. = 0.00 %

• Veg. Cover avg. = 10 %

IAavg. = 0.35
Total Sub Basin Area in sq. miles = 0.1000
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• Soils Worksheet

Soils compostition and corresponding natural condition Green & Ampt rainfall loss parameters
for each subbasin for post-development conditions

S50 Soil Class AnB AoB RIB Ro
Sub-Area (acres) 26.9 1.9 7.7 1.9

XKSAT (bare ground) 0.40 0.40 0.40 0.25
RTIMP (rock) 0% 0% 0% 0%

IA (natural only) 0.35 0.35 0.35 0.35

XKSAT log avg (bare ground) = 0.39
PSIF = 4.00

DTHETA(Dry) = 0.35

DTHETA (Normal) = 0.25

RTIMPavg. = 0.00 %
Veg. Cover avg. = 10 %

IAavg. = 0.35
Total Sub Basin Area in sq. miles = 0.0600

S60 Soil Class AnB
Sub-Area (acres) 6.4

XKSAT (bare ground) 0.40• RTIMP (rock) 0%
IA (natural only) 0.35

XKSAT log avg (bare ground) = 0.40

PSIF = 3.95
DTHETA (Dry) = 0.35

DTHETA (Normal) = 0.25
RTIMP avg. = 0.00 %

Veg. Cover avg. = 10 %
IAavg. = 0.35

Total Sub Basin Area in sq. miles = 0.0100

S62 Soil Class AnB Es Gm
Sub-Area (acres) 16.3 1.9 1.0

XKSAT (bare ground) 0.40 0.25 0.25

RTIMP (rock) 0% 0% 0%
IA (natural only) 0.35 0.35 0.35

XKSAT log avg (bare ground) = 0.37
PSIF = 4.15

DTHETA (Dry) = 0.35
DTHETA (Normal) = 0.25

'RTIMP avg. = 0.00 %

• Veg. Cover avg. = 10 %

IAavg. = 0.35
Total Sub Basin Area in sq. miles = 0.0300
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Land Use Worksheet• Worksheet
Land use composition and corresponding rainfall loss characteristics for each subbasin

Post-development condition

550 Land Use Class MDR

Natural or Developed D

Sub-Area (acres) 38.4

Base RTIMP (Dev.) 30%

Veg. Cover (Developed) 35%
IA (Developed) 0.25

Natural Area = 0.00 %
Developed Area = 100.00 %

RTIMP (Dev.) avg. = 30.00 %

Veg Cover (Dev.) avg. = 35.00 %

IA (Dev.) avg. = 0.25

Total Sub Basin Area in sq. miles = 0.0600

560 Land Use Class MDR

Natural or Developed D

Sub-Area (acres) 6.4

• Base RTIMP (Dev.) 30%

Veg. Cover (Developed) 35%

IA (Developed) 0.25

Natural Area = 0.00 %
Developed Area = 100.00 %

RTIMP (Dev.) avg. = 30.00 %
Veg Cover (Dev.) avg. = 35.00 %

IA (Dev.) avg: = 0.25

Total Sub Basin Area in sq. miles. = 0.0100

562 Land Use Class MDR

Natural or Developed D

Sub-Area (acres) 19.2

Base RTIMP (Dev.) 30%

Veg. Cover (Developed) 35%

IA (Developed) 0.25

Natural Area = 0.00 %
Developed Area = 100.00 %

RTIMP (Dev.) avg. = 30.00 %
Veg Cover (Dev.) avg. = 35.00 %

• IA (Dev.) avg. = 0.25

Total Sub Basin Area in sq. miles = 0.0300
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Land Use Worksheet• Worksheet
Land use composition and corresponding rainfall loss characteristics for each subbasin

Post-development condition

565 Land Use Class MDR

Natural or Developed D

Sub-Area (acres) 32.0

Base RTIMP (Dev.) 30%

Veg. Cover (Developed) 35%

IA (Developed) 0.25

Natural Area = 0.00 %
Developed Area = 100.00 %

RTIN)P (Dev.) avg. = 30.00 %

Veg Cover (Dev.) avg. = 35.00 %

IA (Dev.) avg. = 0.25

Total. Sub Basin Area in sq. miles = 0.0500

570 Land Use Class MDR

Natural or Developed D

Sub-Area (acres) 25.6

• Base RTIMP (Dev.) 30%
Veg. Cover (Developed) 35%

IA (Developed) 0.25

Natural Area = 0.00 %
Developed Area = 100.00 %

RTIMP (Dev.) avg. = 30.00 %
Veg Cover (Dev.) avg. = 35.00 %

IA (Dev.) avg. = 0.25

Total Sub Basin Area in sq. miles = 0.0400

575 Land Use Class PARK C

Natural or Developed D D
Sub-Area (acres) 11.5 1.3

Base RTIMP (Dev.) 0% 80%
Veg. Cover (Developed) 90% 15%

IA (Developed) 0.02 0.10

Natural Area = 0.00 %
Developed Area = 100.00 %

RTIMP (Dev.) avg. = 8.00 %
Veg Cover (Dev.) avg. = 82.50 %

• IA (Dev.) avg. = 0.03

Total Sub Basin Area in sq. miles = 0.0200
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TableA-2

Green & Ampt rainfall loss parameters for each subbasin

XKSAT XKSAT

Sub- Area Bare DTHETA Corrected

basin Total Natural Urban lA, in inches RTIMP,in "10 Vegetation Cover, in "10 Ground PSIF Natural Urban Weighted forVeg.

ID sq. mi. "10 "10 Natural Urban Weighted Natural Urban Total Natural Urban Weighted in/hr inches dry normal in/hr
(1 ) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19)

S12 0.0100 100.0 0.0 0.35 0.00 0.35 0 0 0 10 0 10 0.40 3.95 0.35 0.25 0.35 0.40
S20 0.1000 0.0 100.0 0.35 0.24 0.24 0 38 38 10 32 32 0.32 4.40 0.35 0.25 0.25 0.40

S25 0.1000 95.0 5.0 0.35 0.10 0.34 0 80 4 10 15 10 0.30 4.50 0.35 0.25 0.35 0.30
S30 0.0900 100.0 0.0 0.35 0.00 0.35 0 0 0 10 0 10 0.37 4.15 0.35 0.25 0.35 0.37
S35 0.0100 0.0 100.0 0.35 0.10 0.10 0 80 80 10 15 15 0.33 4.35 0.35 0.25 0.25 0.35
S40 0.0300 0.0 100.0 0.35 0.10 0.10 0 80 80 10 15 15 0.40 3.95 0.35 0.25 0.25 0.42
S50 0.0600 0.0 100.0 0.35 0.25 0.25 0 30 30 10 35 35 0.39 4.00 0.35 0.25 0.25 0.50
S60 0.0100 0.0 100.0 0.35 0.25 0.25 0 30 30 10 35 35 0.40 3.95 0.35 0.25 0.25 0.51
S62 0.0300 0.0 100.0 0.35 0.25 0.25 0 30 30 10 35 35 0.37 4.15 0.35 0.25 0.25 0.47
S65 0.0500 0.0 100.0 0.35 0.25 0.25 0 30 30 10 35 35 0.33 4.35 0.35 0.25 0.25 0.42
S70 0.0400 0.0 100.0 0.35 0.25 0.25 0 30 30 10 35 35 0.29 4.55 0.35 0.25 0.25 0.37
S7S 0.0200 0.0 100.0 0.35 0.03 0.03 0 8 8 10 83 83 0.26 4.70 0.35 0.25 0.25 0.47

IA composite: (7) =[(5)*(3) + (6)*(4)]1100
RTIMP total: (10) = (8) + [1 - (8)/100] * (4) * (9)/100

Vegetation Cover composite: (13) =[(11 )*(3) + (12)*(4)]/100
DTHETA composite: (18) =[(16)*(3) + (17)*(4)]/100

XKSAT Corrected: (19) = (14)*[(13)/100 * 1.111 + 0.889] where (13) > 10 and (14) < 1.2
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• Table B-1

Depth-Duration-Frequency Table

Rainfall Depth, in inches

•

•

Duration
5 MIN
10 MIN
15 MIN
30 MIN
1 HOUR
2 HOUR
3 HOUR
6 HOUR
12 HOUR
24 HOUR

2-YR
0.32
0.47
0.58
0.76
0.93
1.02
1.08
1.20
1.32
1.44

5-YR 10-YR 25-YR 50-YR
0.41 0.48 0.58 0.65
0.63 0.73 0.88 0.99
0.78 0.92 1.12 1.27
1.05 1.24 1.51 1.72
1.30 1.54 1.88 2.14
1.42 1.69 2.07 2.35
1.51 1.80 2.19 2.50
1.67 1.99 2.43 2.76
1.85 2.21 2.69 3.07
2.03 2.42 2.96 3.38

100-YR
0.72
1.11
1.42
1.92
2.40
2.64
2.80
3.10
3.45
3.80
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Land Use Worksheet• Worksheet
Land use composition and corresponding rainfall loss characteristics for each subbasin

.Pre-development condition

gAS Land Use Class C MDR

Natural or Developed D D
Sub-Area (acres) 2.7 24.7

Base RTIMP (Dev.) 80% 30%

Veg. Cover (Developed) 15% 35%
IA (Developed) 0.10 0.25

Natural Area = 0.00 %
Developed Area = 100.00 %

RTIMP (Dev.) avg. = 35.00 %
Veg Cover (Dev.) avg. = 33.00 %

IA (Dev.) avg. = 0.24

Total Sub Basin Area in sq. miles = 0.0428

23S Land Use Class C LDR MDR

Natural or Developed D D D

Sub-Area (acres) 0.9 0.3 1.7

• Base RTIMP (Dev.) 80% 15% 30%
Veg. Cover (Developed) 15% 43% 35%

IA (Developed) 0.10 0.30 0.25

Natural Area = 0.00 %
Developed Area = 100.00 %

RTIMP (Dev.) avg. = 43.50 %
Veg Cover (Dev.) avg. = 29.75 %

IA (Dev.) avg. = 0.21

Total Sub Basin Area in sq. miles = 0.0045

12S Land Use Class MDR
Natural or Developed D

Sub-Area (acres) 7.0

Base RTIMP (Dev.) 30%

Veg. Cover (Developed) 35%
IA (Developed) 0.25

Natural Area = 0.00 %
Developed Area = 100.00 %

RTIMP (Dev.) avg. = 30.00 %
Veg Cover (Dev.) avg. = 35.00 %

• IA (Dev.) avg. = 0.25

Total Sub Basin Area in sq. miles = 0.0109
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• Land Use Worksheet

Worksheet
Land use composition and corresponding rainfall loss characteristics for each subbasin

Pre-development condition

19A5 Land Use Class MDR MFR

Natural or Developed D D
Sub-Area (acres) 133.4 44.5

Base RTIMP (Dev.) 30% 45%

Veg. Cover (Developed) 35% 28%
IA (Developed) 0.25 0.25

Natural Area = 0.00 %
Developed Area = 100.00 %

RTIMP (Dev.) avg. = 33.75 %

Veg Cover (Dev.) avg. = 33.13 %
IA (Dev.) avg. = 0.25

Total Sub Basin Area in sq. miles = 0.2780

1985 Land Use Class MDR MFR

Natural or Developed D D

Sub-Area (acres) 12.4 4.1• Base RTIMP (Dev.) 30% 45%

Veg. Cover (Developed) 35% 28%

IA (Developed) 0.25 0.25

Natural Area = 0.00 %
Developed Area = 100.00 %

RTIMP (Dev.) avg. = 33.75 %
Veg Cover (Dev.) avg. = 33.13 %

IA (Dev.) avg. = 0.25

Total Sub Basin Area in sq. miles = 0.0258

19C Land Use Class MDR MFR
Natural or Developed D D

Sub-Area (acres) 10.1 2.5
Base RTIMP (Dev.) 30% 45%

Veg. Cover (Developed) 35% 28%
IA (Developed) 0.25 0.25

Natural Area = 0.00 %
Developed Area = 100.00 %

RTIMP (Dev.) avg. = 33.00 %
Veg Cover (Dev.) avg. = 33.50 %

• IA (Dev.) avg. = 0.25

Total Sub Basin Area in sq. miles = 0.0197
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• Land Use Worksheet

Worksheet
Land use composition and corresponding rainfall loss characteristics for each subbasin

Pre-development condition

205 Land Use Class MFR

Natural or Developed D

Sub-Area (acres) 1.5

Base RTIMP (Dev.) 45%

Veg. Cover (Developed) 28%
IA (Developed) 0.25

Natural Area = 0.00 %
Developed Area = 100.00 %

RTIMP (Dev.) avg. = 45.00 %

Veg Cover (Dev.) avg. = 27.50 %
IA (Dev.) avg. = 0.25

Total Sub Basin Area in sq. miles = 0.0023

185 Land Use Class C MFR

Natural or Developed D D

Sub-Area (acres) 0.6 5.8

• Base RTIMP (Dev.) 80% 45%

Veg. Cover (Developed) 15% 28%

IA (Developed) 0.10 0.25

Natural Area = 0.00 %
Developed Area = 100.00 %

RTIMP (Dev.) avg. = 48.50 %
Veg Cover (Dev.) avg. = 26.25 %

IA (Dev.) avg. = 0.24

Total Sub Basin Area in sq. miles = 0.0100

265 Land Use Class MFR

Natural or Developed D
Sub-Area (acres) 2.2

Base RTIMP (Dev.) 45%

Veg. Cover (Developed) 28%

IA (Developed) 0.25

Natural Area = 0.00 %
Developed Area = 100.00 %

RTIMP (Dev.) avg. = 45.00 %
Vag Cover (Dev.) avg. = 27.50 %

• IA (Dev.) avg. = 0.25

Total Sub Basin Area in sq. miles = 0.0034

P:\...\hydrolgoLtesting\hec-1 \12th Street\Ex_Hec1-input.xls Page 5 of 5 10/8/01
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Table B-2

Green & Ampt rainfall loss parameters for each subbasin

XKSAT XKSAT

Sub- Area Bare OTHETA Corrected

basin Total Natural Urban lA, in inches RTIMP, in % Vegetation Cover, in % Ground PSIF Natural Urban Weighted forVeg.

10 sq. mi. % % Natural Urban Weighted Natural Urban Total Natural Urban Weighted in/hr inches dry normal in/hr

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19)

1S 0.0125 0.0 100.0 0.35 0.25 0.25 0 30 30 10 35 35 0.40 3.95 0.35 0.25 0.25 0.51
2S 0.0146 0.0 100.0 0.35 0.25 0.25 0 44 44 10 28 28 0.40 3.95 0.35 0.25 0.25 0.48

22S 0.0016 0.0 100.0 0.35 0.25 0.25 0 30 30 10 35 35 0.40 3.95 0.35 0.25 0.25 0.51
9AS 0.0428 0.0 100.0 0.35 0.24 0.24 0 35 35 10 33 33 0.40 3.95 0.35 0.25 ~0.25 0.50
23S 0.0045 0.0 100.0 0.35 0.21 0.21 0 44 44 10 30 30 0.40 3.95 0.35 0.25 0.25 0.49
12S 0.0109 0.0 100.0 0.35 0.25 0.25 0 30 30 10 . 35 35 0.40 3.95 0.35 0.25 0.25 0.51
11S 0.0092 0.0 100.0 0.35 0.21 0.21 0 45 45 10 29 29 0.40 3.95 0.35 0.25 0.25 0.48
16S 0.0334 0.0 100.0 0.35 0.27 0.27 0 30 30 10 34 34 0.40 3.95 0.35 0.25 0.25 0.51
15S 0.0101 0.0 100.0 0.35 0.21 0.21 0 46 46 10 28 28 0.40 3.95 0.35 0.25 0.25 0.48

19A5 0.0278 0.0 100.0 0.35 0.25 0.25 0 34 34 10 33 33 0.40 3.95 0.35 0.25 0.25 0.50
1985 0.0258 0.0 100.0 0.35 0.25 0.25 0 34 34 10 33 33 0.40 3.95 0.35 0.25 0.25 0.50
19C 0.0197 0.0 100.0 0.35 0.25 0.25 0 33 33 10 34 34 0.40 3.95 0.35 0.25 0.25 0.50
20S 0.0023 0.0 100.0 0.35 0.25 0.25 0 45 45 10 28 28 0.40 3.95 0.35 0.25 0.25 0.48
18S 0.0100 0.0 100.0 0.35 0.24 0.24 0 49 49 10 26 26 0.40 3.95 0.35 0.25 0.25 0.47
26S 0.0034 0.0 100.0 0.35 0.25 0.25 0 45 45 10 28 28 0.40 3.95 0.35 0.25 0.25 0.48

IA composite: (7) =[(5)*(3) + (6)*(4)]/100
RTIMP total: (10) =(8) + [1 - (8)/100] * (4) * (9)/100

Vegetation Cover composite: (13) =[(11)*(3) + (12)*(4)]/100
DTHETA composite: (18) =[(16)*(3) + (17)*(4)]/100

XKSAT Corrected: (19) =(14)*[(13)/100 * 1.111 + 0.889] where (13) > 10 and (14) < 1.2

P:\28900042\hydrolgoLtesting\hec-1 \silverado ridge\Ex_Hec1-input.xls Page 1 of 1 10/8/01
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Table B-3

Summary of Rational Method parameters and results

Weighted 2-Year

Catch Drainage Drainage Assumed Calculated Calculated Runoff Peak

Basin Basin Area Flow Path Length Flow Path Slope Kb Tc Intensity Tc Coefficient Discharge

10 ID acres feet miles ftlft ftlmile minutes in/hr minutes cfs

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)

CB1 DA1 3.62 925 0.175 0.0127 67.1 0.037 10.0 2.64 10.0 0.61 6
CB2 DA1A 0.83 1400 0.265 0.0071 37.5 0.041 15.7 2.34 15.7 0.80 2
CB3 DA1B 3.52 1650 0.313 0.0065 34.3 0.037 17.0 2.19 17.0 0.61 5

CB4-5 DA2A 9.09 1765 0.334 0.0074 39.1 0.034 15.9 2.31 15.9 0.56 12
CB6 DA2 0.27 710 0.134 0.0100 52.8 0.044 10.0 2.64 10.0 0.80 1
CB7 DA22 1.02 1100 0.208 0.0100 52.8 0.040 11.2 3.05 11.2 0.80 2
CB8 DA3 1.11 530 0.100 0.0082 43.3 0.040 10.0 2.64 10.0 0.80 2
CB9 DA4 0.71 710 0.134 0.0100 52.8 0.041 10.0 2.64 10.0 0.64 1

CB10 DA23 1.06 1220 0.231 0.0093 49.1 0.040 12.4 2.81 12.4 0.80 2
CB11 DA5-8 &9A 24.58 3040 0.576 0.0065 34.3 0.031 23.3 1.71 23.3 0.61 26
CB12 DA9B1-9B5 2.79 1770 0.335 0.0040 21.1 0.037 22.4 1.77 22.4 0.84 4
CB13 DA10A 0.73 250 0.047 0.0058 30.6 0.041 10.0 2.64 10.0 0.87 2
CB14 DA23A 1.14 480 0.091 0.0090 47.5 0.040 10.0 2.64 10.0 0.80 2
CB15 DA10B 1.00 350 0.066 0.0073 38.5 0.040 10.0 2.64 10.0 0.84 2
CB16 DA10C 1.63 550 0.104 0.0073 38.5 0.039 10.0 2.64 10.0 0.67 3
CB17 DA23B 0.29 320 0.061 0.0090 47.5 0.043 10.0 2.64 10.0 0.80 1

CB18-19 DA12-13 6.96 3020 0.572 0.0050 26.4 0.035 28.1 1.48 28.2 0.79 8
CB20 DA11 0.99 810 0.153 0.0073 38.5 0.040 10.3 3.26 10.3 0.70 2
CB21 DA14 2.13 1190 0.225 0.0050 26.4 0.038 15.5 2.36 15.5 0.77 4
CB22 DA15 2.61 450 0.085 0.0077 40.7 0.037 10.0 2.64 10.0 0.88 6
CB23 DA24 1.60 3780 0.716 0.0090 47.5 0.039 27.6 1.50 27.6 0.71 2

CB24-25 DA16-17 21.38 4870 0.922 0.0080 42.2 0.032 30.1 1.40 30.1 0.69 21
CB26 DA17A 0.10 105 0.020 0.0110 58.1 0.046 10.0 2.64 10.0 0.80 0
CB27 DA25 2.34 1220 0.231 0.0080 42.2 0.038 12.7 2.76 12.7 0.85 5
CB28 DA18A 2.51 850 0.161 0.0070 37.0 0.038 10.4 3.23 10.4 0.69 6
CB29 DA26 0.86 740 0.140 0.0076 40.1 0.040 10.0 2.64 10.0 0.80 2
CB30 DA18B 0.69 680 0.129 0.0085 44.9 0.041 10.0 2.64 10.0 0.80 1
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Table B-3

Summary of Rational Method parameters and results

Weighted 2-Year
Catch Drainage Drainage Assumed Calculated Calculated Runoff Peak
Basin Basin Area Flow Path Length Flow Path Slope Kb Tc Intensity Tc Coefficient Discharge

10 10 acres feet miles ftlft ftlmile minutes in/hr minutes cfs
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)

CB1R DA19B1 0.50 700 0.133 0.0050 26.4 0.042 11.4 3.01 11.4 0.80 1
CB2R-3R DA19A 17.79 1480 0.280 0.0080 42.2 0.032 13.0 2.71 13.0 0.67 32

CB4R DA19B 16.04 2650 0.502 0.0078 41.2 0.032 20.1 1.92 20.1 0.68 21
CB5R DA19C 3.19 1370 0.259 0.0084 44.4 0.037 13.3 2.66 13.3 0.67 6

CB6R-7R DA19D 8.43 1350 0.256 0.0078 41.2 0.034 12.9 2.73 12.9 0.56 13
CB8R DA19E 0.39 220 0.042 0.0040 21.1 0.043 10.0 2.64 10.0 0.59 1
CB9R DA19F 0.59 850 0.161 0.0040 21.1 0.041 14.3 2.51 14.3 0.80 1

CB10R DA20 1.56 300 0.057 0.0010 5.3 0.039 12.0 2.89 12.0 0.57 3
CB31 DA19G 0.71 240 0.045 0.0080 42.2 0.041 10.0 2.64 10.0 0.83 2
CB32 DA21 0.61 400 0.076 0.0070 37.0 0.041 10.0 2.64 10.0 0.81 1
CB33 DA27 0.86 750 0.142 0.0076 40.1 0.040 10.0 2.64 10.0 0.80 2

p:\28900042\hydrology_testing\HEC-I\12th Street\Rational.xls Page 2 of2 10/8/01
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OlSCHAR(;E. IN CFS. WATER YEAR OCTOBER 1967 TO SEPTEMBER 196B

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 0 0 0 0 0 0 0 '0 0 0 0 0

2 0 0 0 0 0 .19 0 0 0 0 0 0

3 .19 0 0 0 0 0 0 0 0 0 0 0

4 0 0 0 0 0 0 0 0 0 .06 0 0

5 0 0 0 0 0 0 0 0 0 0 0 0

6 0 0 0 0 0 0 0 0 0 .35 0 0

7 0 0 0 0 0 0 0 0 0 0 0 0

8 0 0 0 0 0 .32 0 0 0 0 0 0

9 0 0 0 0 .02 .63 0 0 0 0 0 0

10 0 0 0 0 .06 .32 0 0 0 0 0 0

11 0 0 0 Q 0 0 0 0 0 0 0 0

12 0 0 0 0 .41 0 0 0 0 0 0 0

13 0 0 0 0 .16 0 0 0 0 0 0 0

• 14 0 0 0 0 .29 0 0 0 0 0 0 0

15 0 0 2.2 0 0 0 0 0 0 0 0 0

16 0 0 .02 ·0 0 0 0 0 0 0 0 0

17 0 0 .04 0 0 0 0 0 0 0 0 0

18 0 0 .37 0 0 0 0 0 0 0 0 0

19 0 0 1.5 0 0 0 0 0 0 0 0 0

20 0 0 .04 0 0 0 0 0 0 0 0 0

21 0 .25 0 0 0 0 0 0 () 0 0 0

22 0 .03 0 0 0 0 0 0 0 .02 0 0

23 0 0 0 0 0 0 0 0 0 .09 0 0

24 0 0 0 0 0 0 0 0 0 0 0 0

25 0 0 0 O' 0 0 0 0 0 0 0 0

26 0 .11 0 0 0 0 0 0 0 0 0 0

27 0 0 0 .08 0 0 0 0 0 0 0 0

28 0 .OB 0 0 0 0 0 0 0 0 0 0

29 0 0 0 0 0 0 0 0 0 0 0 0

30 0 0 0 O' 0 0 0 () 0 0 0

31 0 0 0 0 0 .02 0

TOTAL 0.19 0.47 4.17 0.08 0.94 1.46 0 0 0 0.54 0 0

MEAN .006 .016 .13 .003 .032 .047 0 0 0 .017 0 0

MAX .19 .25 2.2 .08 .41 .63 0 0 0 .35 0 0

MIN 0 0 0 0 0 0 0 0 0 0 0 0

AC-FT .4 .9 8.3 .2 1.9 2.9 0 0 0 1.1 0 0

CAL YR 19'67 TOTAL 5.82 MEAN .016 "'AX 2.2 MIN 0 AC-FT 12

WTR "'R 1968 TOTAL 7.B5 "'EAN .021 MAX 2.2 MIN 0 AC-FT 16

Peak discharge (base, 7 cts l. --Mar. 9 (0830) 7.8 cfs (0.66 tt).

GlIA RIVER BASIN

9-5137. Agua Frla River tributary at Youngtown, Ariz.

Iocation.--IAt 33'34'41', long 112'18'02", on line betveen secs.19 and 30, T.3 N., R.l E., on Peoria Avenue at Oregon Street in

Youngtown, 3.7 miles vest of Peoria.

Drain6f\e area.--0.13 sq mi.

Records available. --Marcb 1961 to September 1968 (discontinued).

~.--1/ater-st"!ie recorder and Cipo11etti ""ir.· Al.titude of gage is 1,130 ft (from topographic map).

'\vera~e discbarge.--7 years, ~.017 cfs (12 acre-tt per year).

Ex!;remes.--MaxilIJum discharge during year, 7.8 cfs liar. 9 (ga<;e height, 0.66 ttl; no flaw for most of year.
---r§61-68: l'BX:lmum discharge, 73 cfs Oct. 16. 1964 (gage height, 2.30 ~), :='ran rating curve extended above 13 CfB on baSiB a"':

C1pollett1 weir formu.lai no f"lov for mOB1; of the time each year.

Remarks.--Records good except those for Oct. 3, Dec. 13-20, Jan. 19 to Feb. 12, Mar. 1-7, •..llich are poor. No storage or diversion

----aoove atat1on.

------------~-._-- _ --"."-
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• Page 1

Flood Control District of Maricopa County
EXAMPLE1 - Sinqle Storm, 6 Hr, Green Ampt, Clark, Normal Depth

Rainfall Data

1/31/02

Primary,Zone Number:

Short Duration Zone Number:

7

8

Latitude:

Lonqitude:

0,0

0,0

Elevation: o

•

•
Joe HvdroloDV

Point Values (in)

Duration 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

5 MIN 0,32 0.41 0.47 0,56 0.63 0.70

10 MIN 0.48 0.62 0.72 0.86 0.96 1.07

15 MIN 0.58 0.77 0.91 1.09 1.23 1.37

30 MIN 0.77 1.04 1.22 1.47 1.67 1.86

1 HOUR 0.93 1.28 1.51 1.83 2.08 2.33
2 HOUR 1.01 1.40 1.65 2.01 2.29 2.57

3 HOUR 106 1.47 1.75 2.13 2.43 2.72
'~~,'

12 HOUR 1.25 1.78 2.14 2.63 3.01 3.38
24 HOUR 1.34 1.95 2.35 2.90 3.33 3.75

Iraindatal





U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

(HEC-1 )

20MAR02 TIME 10:29:57

FLOOD HYDROGRAPH PACKAGE
JUN 1998

VERSION 4.1

RUN DATE

1*****************************************

* *.*
***************************************** ***************************************
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

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

1 HEC-1 INPUT PAGE

LINE 10 1 2 3 4 5 6 7 8 9 10

***********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 1:
Agua Fria River Tributary at Youngstown

100-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph•

1
2
3
4
5
6
7
8
9

10
11
12
13
14

10
ID
ID
10
10
10
10
10
ID
10
ID
ID
IT
10

File; AFT100-6.ihl

2
3

Date; 03-18-02

800

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following;
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.42 .41 .41 .13 .10 .09 .04 .04 .04 .02 .02 .02 .01 .01 .01 .01 .01 .01

depth of 3.02 was spacially reduced as shown by the PB record.
reduction coefficient of 0.998 is used.

97

0.074
0.950

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

94

0.066
0.931

***************************************

90

0.058
0.911

84

0.050
0.834

77

0.041.
0.377

6 feet/mile, Kb= .031. 023 miles, S=

0.008 0.016 0.025 0.033
0.099 0.118 0.138 0.216
0.972 0.983 0.991 1.000

0.25 5.20 0.27 30.00
0.908

5 16 30 65

AFT
Subbasin

L=

0.130
15

Rainfall
An areal

3.01
0.000
0.087
0.962
0.25

0.775
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
IN
KM
KM
PB
PC
PC
PC
LG
UC
UA
UA

zz43

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998

VERSION 4.1

1*****************************************

* *•



*****************************************•
RUN DATE 20MAR02 TIME 10:29:57

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 1:
Agua Fria River Tributary at Youngstown

100-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph

(916) 756-1104

File: AFTI00-6. ih1 Date: 03-18-02

***********************************************************************

1410 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
I PLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

I DATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0238 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE 26.63 HOURS

•
ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

15 KK AFT

Subbasin

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.42 .41 .41 .13 .10 .09 .04 .04 .04 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 1.023 miles, S= 6 feet/mile, Kb~ .03

Rainfall depth of 3.02 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.998 is used.

32 IN TIME DATA FOR
JXMIN

JXDATE
JXTIME

INPUT TIME
15
o
o

SERIES
TIME INTERVAL IN MINUTES
STARTING DATE
STARTING TIME

SUBBASIN RUNOFF DATA

INCREMENTAL PRECIPITATION PATTERN

SUBBASIN CHARACTERISTICS
TAREA 0.13 SUBBASIN AREA

•
31 BA

35 PB

36 PI

PRECIPITATION DATA

STORM 3.01 BASIN TOTAL PRECIPITATION



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 O. 04 0.06 0.06 0.06 0.06 0.06 0.06 0.06
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

39 LG GREEN AND AMPT LOSS RATE
STRTL 0.25 STARTING LOSS

DTH 0.25 MOISTURE DEFICIT
PSIF 5.20 WETTING FRONT SUCTION

XKSAT 0.27 HYDRAULIC CONDUCTIVITY
RTIMP 30.00 PERCENT IMPERVIOUS AREA

40 UC CLARK UNITGRAPH
TC 0.77 TIME OF CONCENTRATION

R 0.91 STORAGE COEFFICIENT

41 UA ACCUMULATED-AREA VS. TIME. 11 ORDINATES
0.0 5.0 16.0 30.0· 65.0 77.0 84.0 90.0 94.0 97.0

100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.77 HR. R= 0.91 HR

SNYDER TP= 0.53 HR. CP= 0.38

UNIT HYDROGRAPH
154 END-OF-PERIOD ORDINATES

1. 3. 6. 9. 13. 18. 23. 32. 44. 53.
57. 60. 61. 61. 62. 62. 62. 61. 60. 59.• 58. 57. 57. 55. 53. 52. 50. 48. 46. 44.
43. 41. 40. 38. 37. 36. 34. 33. 32. 31.
30. 29. 28. 27. 26. 25. 24. 23. 22. 21.
21. 20. 19. 18. 18. 17. 17. 16. 15. 15.
14. 14. 13. 13. 12. 12. 11. 11. 11. 10.
10. 10. 9. 9. 9. 8. 8. 8. 7. 7.
7. 7. 6. 6. 6. 6. 5. 5. 5. 5.
5. 5. 4. 4. 4. 4. 4. 4. 4. 3.
3. 3. 3. 3. 3. 3. 3. 3. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. O. O.

HYDROGRAPH AT STATION AFT

TOTAL RAINFALL = 3.01, TOTAL LOSS = 1.06. TOTAL EXCESS = 1. 95

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ (CFS) (HR)
(CFS)

+ 103. 4.40 26. 7. 6. 6.
(INCHES) 1. 893 1. 942 1. 942 1. 942

(AC-FT) 13. 13. 13. 13.

CUMULATIVE AREA = 0.13 SQ MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK 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
+ AFT 103. 4.40 26. 7. 6. 0.13

• * ** NORMAL END OF HEC-l ***



U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756~1104

*********~*****************************

(HEC~l)

10:30:0720MAR02 TIME

FLOOD HYDROGRAPH PACKAGE
JUN 1998

VERSION 4.1

RUN DATE

1*****************************************
• *••
***************************************** ***************************************

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC~l KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

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~l INPUT PAGE

LINE ID 1. 2 3 4 5 6 7 8 9 10

***********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 1:
Agua Fria River Tributary at Youngstown

50-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph•

1
2
3
4
5
6
7
8
9

10
11
12
13
14

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
IT
10

File:

2
3

AFT50-6.ihl Date: 03-18-02

800

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.37 .36 .36 .11 .08 .06 .03 .03 .03 .02 .02 .02 .01 .01 .01 .01 .01 .01

0.130
15

Rainfall depth of 2.69 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.998 is used.

2.69
0.000 0.008 0.016 0.025 0.033 0.041 0.050 0.058 0.066 0.074
0.087 0.099 0.118 0.138 0.216 0.377 0.834 0.911 0.931 0.950
0.962 0.972 0.983 0.991 1. 000

0.25 0.25 5.20 0.27 30.00
0.850 1. 006

0 5 16 30 65 77 84 90 94 97
100

6 feet/mile, Kb= .031.023 miles, S=L=

AFT
Subbasin

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
SA
IN
KM
KM
PB
PC
PC
PC
LG
UC
UA
UA

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

1*****************************************
• *

43 zz
***************************************

.~
FLOOD HYDROGRAPH PACKAGE (HEC-1)

JUN 1998
VERSION 4.1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616



• •
*****************************************

RUN DATE 20MAR02 TIME 10:30:07

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 1:
Agua Fria River Tributary at Youngstown

50-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph

(916) 756-1104

**************************~************

File: AFT50-6.ih1 Date: 03-18-02

***********************************************************************

14 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
I PLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

I DATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0238 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
T0TAL TIME BASE 26.63 HOURS

•
ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** x** *** *** *** *** *** *** *** *** **x *** *** *** *** *** *** *** *** *** *** *** ***

15 KK AFT

Subbasin

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.37 .36 .36 .11 .08 .06 .03 .03 .03 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 1.023 miles, S= 6 feet/mile, Kb= .03

Rainfall depth of 2.69 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.998 is used.

32 IN TIME DATA FOR
JXMIN

JXDATE
JXTIME

INPUT TIME
15
o
o

SERIES
TIME INTERVAL
STARTING DATE
STARTING TIME

IN MINUTES

INCREMENTAL PRECIPITATION PATTERN

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.13 SUBBASIN AREA

•
31 BA

35 PB

36 PI

PRECIPITATION DATA

STORM 2.69 BASIN TOTAL PRECIPITATION



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 O. 02
0.02 0.02 0.04 0.06 0.06 0.06 0.06 0.06 0.06 0.06
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

39 LG GREEN AND AMPT LOSS RATE
STRTL 0.25 STARTING LOSS

DTH 0.25 MOISTURE DEFICIT
PSIF 5.20 WETTING FRONT SUCTION

XKSAT 0.27 HYDRAULIC CONDUCTIVITY
RTIMP 30.00 PERCENT IMPERVIOUS AREA

40 UC CLARK UNITGRAPH
TC 0.85 TIME OF CONCENTRATION

R 1. 01 STORAGE COEFFICIENT

41 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97. a

100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.85 HR, R= 1. 01 HR

SNYDER TP= 0.59 HR, CP= 0.38

UNIT HYDROGRAPH
171 END-OF-PERIOD ORDINATES

1. 2. 4. 7. 11. 14. 18. 23. 32. 42.

• 49. 52. 54. 55. 55. 56. 56. 56. 56. 55 .
54. 54. 53. 52. 51. 50. 49. 47. 46. 44.
43. 42. 40. 39. 38. 36. 35. 34. 33. 32.
31. 30. 29. 28. 27 . 26. 25. 24. 24. 23.
22. 21. 21. 20. 19. 19. 18. 18. 17. 16.
16. 15. 15. 14. 14. 13. 13. 13. 12. 12.
11. 11. 11. 10. 10. 10. 9. 9. 9. 8.
8. 8. 8. 7. 7. 7. 7. 7. 6. 6.
6. 6. 6. 5. 5. 5. 5. 5. 5. 4.
4. 4. 4. 4. 4. 4. 3. 3. 3. 3.
3. 3. 3. 3. 3. 3. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. O. O. O. O. O.
O.

HYDROGRAPH AT STATION AFT

TOTAL RAINFALL = 2.69, TOTAL LOSS = 1.01, TOTAL EXCESS = 1. 68

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ (CFS) (HR)
(CFS)

+ 81. 4.43 23. 6. 5. 5.
(INCHES) 1. 619 1. 669 1.669 1.669

(AC-FT) 11. 12. 12. 12.

CUMULATIVE AREA = 0.13 SQ MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK 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
AFT 81. 4.43 23. 6. 5. 0.13



• *** NORMAL END OF HEC-l ***

•

•



U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

***************************************

(HEC-1 )

20MAR02 TIME 10:30:21

FLOOD HYDROGRAPH PACKAGE
JUN 1998

VERSION 4.1

RUN DATE

1*'****************************************

* *e*
************************'**************** ******'****'***************************

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECI (JAN 73), HEC1GS, HECIDB, 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

LINE I D 1 2 3 4 5 6 7 8 9 10

'**********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 1:
Agua Fria River Tributary at Youngstown

25-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrographe

1
2
3
4
5
6
7
8
9

10
11
12
13
14

ID
ID
ID
ID
10
10
10
ID
ID
ID
ID
ID
IT
10

File:

2
3

AFT25-6. ih1 Date: 03-18-02

800

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.32 .31 .31 .08 .05 .04 .02 .02 .02 .02 .02 .02 .00 .00 .00 .00 .00 .00

6 feet/mile, Kb= .03

PC record used a 6-hour rainfall with Pattern No. 1. 00
0.016 0.025 0.033 0.041 0.050 0.058 0.066 0.074
0.118 0.138 0.216 0.377 0.834 0.911 0.931 0.950
0.983 0.991 1.000
5.20 0.27 30.00

16 30 65 77 84 90 94 97

1.023 miles, S=L=

AFT
Subbasin

0.130
15

Rainfall depth of 2.36 was spacially reduced as shown by the PB ·record.
An areal reduction coefficient of 0.998 is used.

2.36
The following
0.000 0.008
0.087 0.099
0.962 0.972
0.25 0.25

0.946 1.133
o 5

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
SA
IN
KM
KM
PB
KM
PC
PC
PC
LG
UC
UA
UA

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

1*****************************************e * *
** FLOOD HYDROGRAPH PACKAGE (HEC-1)

JUN 1998
* VERSION 4.1

44 zz
***************************************

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET



DAVIS, CALIFORNIA 95616
(916) 756-1104

***************************************

10:30:21TIME20MAR02RUN DATE

•

*
*****************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 1:
Agua Fria River Tributary at Youngstown

25-Year, 6-Hour Storm
Green & Arnpt Rainfall Losses
Clark Unit Hydrograph

File: AFT25-6.ihl Date: 03-18-02

***********************************************************************

14 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

IDATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0238 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE 26.63 HOURS

•
ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** +.+.* *** *** *** *** *** *** *** +.+.* +.+.+. *** *** *** *** *** *** +.*+. +.+.+. +.*+. *** *** *** *** *** *** ***

**************

15 KK AFT

**************
Subbasin

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.32 .31 .31 .08 .05 .04 .02 .02 .02 .02 .02 .02 .00 .00 .00 .00 .00 .00

L~ 1. 023 miles, S= 6 feet/mile, Kb= .03

Rainfall depth of 2.36 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.998 is used.
The following PC record used a 6-hour rainfall with Pattern No. 1.00

STORM 2.36 BASIN TOTAL PRECIPITATION

PRECIPITATION DATA

SUBBASIN CHARACTERISTICS
TAREA 0.13 SUBBASIN AREA

SUBBASIN RUNOFF DATA

IN MINUTES
SERIES
TIME INTERVAL
STARTING DATE
STARTING TIME

INPUT TIME
15
o
o

TIME DATA FOR
JXMIN

JXDATE
JXTIME

31 BA

36 PB

32 IN

•



• 36 PI INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.04 0.06 0.06 0.06 0.06 0.06 0.06 0.06
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0;'00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

40 LG GREEN AND AMPT LOSS RATE
STRTL 0.25 STARTING LOSS

DTH 0.25 MOISTURE DEFICIT
PSIF 5.20 WETTING FRONT SUCTION

XKSAT 0.27 HYDRAULIC CONDUCTIVITY
RTIMP 30.00 PERCENT IMPERVIOUS AREA

41 UC CLARK UNITGRAPH
TC 0.95 TIME OF CONCENTRATION

R 1.13 STORAGE COEFFICIENT

42 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0

100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.95 HR, R~ 1.13 HR

SNYDER TP= 0.66 HR, CP~ 0.38

UNIT HYDROGRAPH

• 192 END-OF-PERIOD ORDINATES
1. 2. 3. 5. 8. 11. 14. 17. 21. 28.

37. 43. 45. 47. 48. 49. 49. 50. 50. 50.
50. 49. 49. 48. 48. 47. 46. 46. 45. 44-
43. 41. 40. 39. 38. 37. 36. 35. 34. 33.
32. 31. 30. 29. 28. 27. 27. 26. 25. 24.
24 . 23. 22. 22. 21. 20. 20. 19. 19. 18.
18. 17. 17. 16. 16. 15. 15. 14. 14. 14.
13. 13. 12. 12. 12. 11. 11. 11. 10. 10.
10. 9. 9. 9. 9. 8. 8. 8. 8. 7.

7. 7. 7. 7. 6. 6. 6. 6. 6. 6.
5. 5. 5. 5. 5. 5. 5. 4. 4. 4.
4. 4. 4. 4. 4. 3. 3. 3. 3. 3.
3. 3. 3. 3. 3. 3. 3. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. O. O. O. D. D. O. D. O.
O. O.

HYDROGRAPH AT STATION AFT

TOTAL RAINFALL = 2.36, TOTAL LOSS = 0.97, TOTAL EXCESS ~ 1. 39

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ (CFS) (HR)
(CFS)

+ 60. 4.50 19. 5. 4. 4.
( INCHES) 1.332 1. 385 1.385 1. 385

(AC-FT) 9. 10. 10. 10.

CUMULATIVE AREA = 0.13 SQ MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES.+ PEAK 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

*** NORMAL END OF HEC-1 ***

AFT 60. 4.50 19. 5. 4. 0.13



U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(9161 756-1104

***************************************

(HEC-1 )

20MAR02 TIME 10:30:32

FLOOD HYDROGRAPH PACKAGE
JUN 1998

VERSION 4.1

RUN DATE

1*****************************************

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

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

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-l INPUT PAGE

LINE ID 1. 2 3 4 5 6 7 8 9 10

***********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 1:
Agua Fria River Tributary at Youngstown

10-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph•

1
2
3
4
5
6
7
8
9

10
11
12
13
14

ID
ID
ID
10
10
ID
ID
ID
10
10
10
ID
IT
IO

File:

2
3

AFTI0-6.ihl Date: - 03-18-02

800

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .24 .24 ,05 .03 .03 .02 .02 .02 .02 .02 .01 .00 .00 .00 .00 .00 .00

0.130
15

Rainfall depth of 1.93 was spacia1ly reduced as shown by the PB record.
An areal reduction coefficient of 0.998 is used.

1. 93
0.000 0.008 0.016 0.025 0.033 0.041 0.050 0.058 0.066 0.074
0.087 0.099 0.118 0.138 0.216 0.377 0.834 0.911 0.931 0.950
0.962 0.972 0.983 0.991 1.000
0.25 0.25 5.20 0.27 30.00

1.117 1. 363
0 5 16 30 65 77 84 90 94 97

100

6 feet/mile, Kb= .031. 023 miles, S=L=

AFT
Subbasin

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
IN
KM
KM
PB
PC
PC
PC
LG
UC
UA
UA

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

1*****************************************

* *

43 zz
***************************************

.~
FLOOD HYDROGRAPH PACKAGE (HEC-1)

JUN 1998
VERSION 4.1

U.S. ARMY CORPS or ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616



*****************************************•
RUN DATE 20MAR02 TIME 10:30:32

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 1:
Agua Fria River Tributary at Youngstown

lO-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph

(916) 756-1104

***************************************

File: AFT10-6.ihl Date: 03-18-02

***********************************************************************

14 IO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
I PLOT 0 PLOT CONTROL
QSCAL o. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

I DATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 0 ENDING DATE
NDTIME 0238 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE 26.63 HOURS

•
ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

15 KK AFT

Subbasin

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .24 .24 .05 .03 .03 .02 .02 .02 .02 .02 .01 .00 .00 .00 .00 .00 .00

L~ 1. 023 miles, S~ 6 feet/mi.l e, Kb= .03

Rainfall depth of 1.93 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.998 is used.

32 IN TIME DATA FOR
JXMIN

JXDATE
JXTIME

INPUT TIME
15
o
o

SERIES
TIME INTERVAL
STARTING DATE
STARTING TIME

IN MINUTES

INCREMENTAL PRECIPITATION PATTERN

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.13 SUBBASIN AREA

•
31 BA

35 PB

36 PI

PRECIPITATION DATA

STORM 1.93 BASIN TOTAL PRECIPITATION



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 O. 04 0.06 0.06 0.06 0.06 0.06 0.06 0.06
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

39 LG GREEN AND AMPT LOSS RATE
STRTL 0.25 STARTING LOSS

DTH 0.25 MOISTURE DEFICIT
PSIF 5.20 WETTING FRONT SUCTION

XKSAT 0.27 HYDRAULIC CONDUCTIVITY
RTIMP 30.00 PERCENT IMPERVIOUS AREA

40 UC CLARK UNITGRAPH
TC 1.12 TIME OF CONCENTRATION

R 1. 36 STORAGE COEFFICIENT

41 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0

100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 1. 12 HR, R= 1. 36 HR

SNYDER TP= 0.79 HR, CP= 0.38

UNIT HYDROGRAPH
231 END-OF-PERIOD ORDINATES

O. 1. 2. 3. 5. 7. 9. 11. 13. 16.
20. 25. 31. 35. 38. 39. 40. 41. 41. 41.• 41. 41. 42. 42. 41. 41. 41. 40. 40. 40.
39. 39. 38. 38. 37. 36. 35. 34. 34. 33.
32. 31. 30. 30. 29. 28. 28. 27. 26. 26.
25. 24. 24. 23. 23. 22. 22. 21. 21. 20.
20. 19. 19. 18. 18. 17. 17. 17. 16. 16.
15. 15. 15. 14. 14. 14. 13. 13. 13. 12.
12. 12. 11. 11. 11. 11. 10. 10. 10. 10.

9. 9. 9. 9. 9. 8. 8. 8. 8. 8.
7. 7. 7. 7. 7. 7. 6. 6. 6. 6.
6. 6. 6. 5. 5. 5. 5. 5. 5. 5.
5. 4. 4. 4. 4. 4. 4. 4. 4. 4.
4. 3. 3. 3. 3. 3. 3. 3. 3. 3.
3. 3. 3. 3. 3. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
I. 1. 1. 1. 1. 1. 1. 1. 1. 1.
I. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. O. O. O. O. O. O. O. O. O.
O. O. O. O. O. O. O. O. O. O.
O.

HYDROGRAPH AT STATION AFT

TOTAL RAINFALL = 1. 93, TOTAL LOSS = 0.88, TOTAL EXCESS = 1. 05

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ (CFS) (HR)
(CFS)

+ 39. 4. 63 14. 4. 3. 3.
(INCHES) 0.989 1.045 1. 045 1. 045

(AC-FT) 7. 7. 7. 7.

CUMULATIVE AREA = 0.13 5Q MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

• TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE



+

•

•

HYDROGRAPH AT

*** NORMAL END OF HEC-l ***

AFT 39. 4.63

6-HOUR

14.

24-HOUR

4.

72-HOUR

3. 0.13



U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

***************************************

(HEC-1 }

10:30:4420MAR02 TIME

8LOOD HYDROGRAPH PACKAGE
JUN 1998

VERSION 4.1

RUN DATE

1*****************************************

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

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-I KNOWN AS HEC1 (JAN 73}, HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DE8INITIONOF -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

LINE ID 1 2 3 4 5 6 7 8 9 10

***********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple 8requency Ratio Test Watershed 1:
Agua Fria River Tributary at Youngstown

5-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph•

1
2
3
4
5
6
7
8
9

10
11
12
13
14

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
IT
TO

File:

2
3

AFT5-6.ih1 Date: 03-18-02

800

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.20 .19 .18 .03 .02 .02 .01 .01 .01 .01 .01 .01 .00 .00 .00 .00 .00 .00

depth of 1.62 was spacia1ly reduced as shown by the PB record.
reduction coefficient of 0.998 is used.

97

0.074
0.950

94

0.066
0.931

90

0.058
0.911

84

0.050
0.834

77

0.041
0.377

6 feet/mile, Kb= .031.023 miles, S=

0.008 0.016 0.025 0.033
0.099 0.118 0.138 0.216
0.972 0.983 0.991 1. 000
0.25 5.20 0.27 30.00

1. 607
5 16 30 65

AFT
Subbasin

L=

0.130
15

Rainfall
An areal

1. 62
0.000
0.087
0.962

0.25
1. 296

o
100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
IN
KM
KM
PB
PC
PC
PC
LG
UC
UA
UA

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

1*****************************************

* *

43 zz
***************************************

.~
FLOOD HYDROGRAPH PACKAGE (HEC-1)

JUN 1998
VERSION 4.1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

. 609 SECOND STREET
DAVIS, CALIFORNIA 95616



*****************************************•
RUN DATE 20MAR02 TIME 10:30:44

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 1:
Agua Fria River Tributary at Youngstown

5-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph

(916) 756-1104

***************************************

File: AFT5~6.ih1 Date: 03-18-02

***********************************************************************

14 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
I PLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

I DATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0238 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE 26.63 HOURS

•
ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

15 KK AFT

Subbasin

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.20 .19 .18 .03 .02 .02 .01 .01 .01 .01 .01 .01 .00 .00 .00 .00 .00 .00

L= 1.023 miles, S= 6 feet/mile, Kb= .03

Rainfall depth of 1.62 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.998 is used.

32 IN TIME DATA FOR
JXMIN

JXDATE
JXTIME

INPUT TIME
15
o
o

SERIES
TIME INTERVAL
STARTING DATE
STARTING TIME

IN MINUTES

INCREMENTAL PRECIPITATION PATTERN

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.13 SUBBASIN AREA

•
31 BA

35 PB

36 PI

PRECIPITATION DATA

STORM 1.62 BASIN TOTAL PRECIPITATION



•

•

39 LG

40 UC

41 UA

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.04 0.06 0.06 0.06 0.06 0.06 0.06 0.06
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00
0.00 O. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GREEN AND AMPT LOSS RATE
STRTL 0.25 STARTING LOSS

DTH 0.25 MOISTURE DEFICIT
PSIF 5.20 WETTING FRONT SUCTION

XKSAT 0.27 HYDRAULIC CONDUCTIVITY
RTIMP 30.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
TC 1. 30 TIME OF CONCENTRATION

R 1. 61 STORAGE COEFFICIENT

ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0

100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 1. 30 HR, R= 1. 61 HR

SNYDER TP= 0.93 HR, CP= 0.38

UNIT HYDROGRAPH
272 END-OF-PERIOD ORDINATES

O. 1. 2. 2. 3. 5. 6. 8. 9. 11.
12. 14. lB. 22. 26. 30. 32. 33. 33. 34.
35 . 35. 35. 35. 35. 35. 35. 35. 35. 35.
35. 35. 34. 34. 34 . 33. 33. 33. 33. 32.
31. 31. 30. 29. 29. 2B. 28. 27. 27. 26.
26. 25. 24. 24. 23. 23. 23. 22. 22. 21.
21. 20. 20. 19. 19. 19. 18. 18. 18. 17.
17. 16. 16. 16. 16. 15. 15. 15. 14. 14.
14. 13. 13. 13. 13. 12. 12. 12. 12. 11.
11. 11. 11. 10. 10. 10. 10. 10. 9. 9.

9. 9. 9. 8. 8. 8. 8. 8. 8. 7.
7. 7. 7. 7. 7. 7. 6. 6. 6. 6.
6. 6. 6. 6. 5. 5. 5. 5. 5. 5.
5. 5. 5. 5. 4. 4. 4. 4. 4. 4.
4. 4. 4. 4. 4. 4. 3. 3. 3. 3.
3. 3. 3. 3. 3. 3. 3. 3. 3. 3.
3. 3. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
O. O. O. O. O. O. O. O. O. O.
O. O. O. O. O. O. O. O. O. O.
O. O. O. O. O. O. O. O. O. O.
O. o.

HYDROGRAPH AT STATION AFT

TOTAL RAINFALL = 1. 62, TOTAL LOSS = 0.79, TOTAL EXCESS = 0.83

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ (CFS) (HR)
(CFS)

+ 26. 4.77 11. 3. 3. 3.
(INCHES) 0.766 0.824 0.824 0.824

(AC-FT) 5. 6. 6. 6.

CUMULATIVE AREA = 0.13 sQ MI

RUNOFF sUMMARY
FLOW IN CUBIC FEET PER SECOND



TIME IN HOURS, AREA IN SQUARE MILES

AVERAGE FLOW FOR MAXIMUM PERIOD

+

OPERATION

HYDROGRAPH AT

STATION

AFT

PEAK
FLOW

26.

TIME OF
PEAK

4.77

6-HOUR

11.

24-HOUR

3.

72-HOUR

3.

BASIN
AREA

0.13

MAXIMUM
STAGE

TIME OF
MAX STAGE

•

•

*** NORMAL END OF HEC-l ***
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HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

***********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 1:
Aqua Fria River Tributary at Youngstown

2-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph•

1
2
3
4
5
6
7
8
9

10
11
12
13
14

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
IT
10

File:

2
3

AFT2-6. ih1 Date: 03-18-02

800

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.12 .11 .08 .02 .02 .02 .01 .01 .01 .01 .01 .01 .00 .00 .00 .00 .00 .00

depth of 1.16 was spacially reduced as shown by the PE record.
reduction coefficient of 0.998 is used.

97

0.074
0.950

94

0.066
0.931

90

0.058
0.911

84

0.050
0.834

77

0.041
0.377

6 feet/mile, Kb= .031.023 miles, S=

0.008 0.016 0.025 0.033
0.099 0.118 0.138 0.216
0.972 0.983 0.991 1.000
0.25 5.20 0.27 30.00

1.891
5 16 30 65

AFT
Subbasin

L=

0.130
15

Rainfall
An areal

1.16
0.000
0.087
0.962
0.25

1.500
a

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
IN
KM
KM
PB
PC
PC
PC
LG
UC
UA
UA

15
16
17
18
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23
24
25
26
27
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RUN DATE 20MAR02 TIME 10:30:53

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 1:
Agua Fria River Tributary at Youngstown

2-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph

(916) 756-1104

***************************************

File: AFT2-6.ih1 Date: 03-18-02

***********************************************************************

14 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

I DATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 a ENDING DATE
NDTIME 0238 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE 26.63 HOURS

•
ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *+* *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

15 KK AFT

Subbasin

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.12 .11 .08 .02 .02 .02 .01 .01 .01 .01 .01 .01 .00 .00 .00 .00 .00 .00

L= 1.023 miles, S= 6 feet/mile, Kb= .03

Rainfall depth of 1.16 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.998 is used.

32 IN TIME DATA FOR
JXMIN

JXDATE
JXTIME

INPUT TIME
15
o
o

SERIES
TIME INTERVAL
STARTING DATE
STARTING TIME

IN MINUTES

INCREMENTAL PRECIPITATION PATTERN

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.13 SUBBASIN AREA

•
31 BA

35 PB

36 PI

PRECIPITATION DATA

STORM 1.16 BASIN TOTAL PRECIPITATION



94.0 97.0

•
39 LG

40 UC

41 UA

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02
0.02 0.02 0.04 0.06 0.06 0.06 0.06 0.06
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GREEN AND AMPT LOSS RATE
STRTL 0.25 STARTING LOSS

DTH 0.25 MOISTURE DEFICIT
PSIF 5.20 WETTING FRONT SUCTION

XKSAT 0.27 HYDRAULIC CONDUCTIVITY
RTIMP 30.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
TC 1. 50 TIME OF CONCENTRATION

R 1. 89 STORAGE COEFFICIENT

ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0

100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC~ 1.50 HR, R~ 1. 89 HR

SNYDER TP= 1. 08 HR, CP= 0.37

UNIT HYDROGRAPH
300 END-OF-PERIOD ORDINATES

VOLUME = 0.99

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.02
0.06
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.02
0.06
0.00
0.00
0.00
0.00
0.00
0.00

o. 1. 1. 2. 2. 3. 4. 5. 6. 7.

• 9. 10. 11. 13. 15. 18. 22. 25. 26. 27.
28. 29. 29. 29. 30. 30. 30. 30. 30. 30.
30. 30. 30. 30. 30. 30. 30. 29. 29. 29.
29. 28. 28. 28. 28. 28. 27. 27. 26. 26.
25. 25. 24. 24. 23. 23. 23. 22. 22. 22.
21. 21. 20. 20. 20. 19. 19. 19. 18. 18.
18. 17. 17. 17. 17. 16. 16. 16. 15. 15.
15. 15. 14. 14. 14. 14. 13. 13. 13. 13.
12. 12. 12. 12. 12. 11. 11. 11. II. 11.
10. 10. 10. 10. 10. 10. 9. 9. 9. 9.

9. 9. 8. 8. 8. 8. 8. 8. 8. 7.
7. 7. 7. 7. 7. 7. 7. 6. 6. 6.
6. 6. 6. 6. 6. 6. 6. 5. 5. 5.
5. 5. 5. 5. 5. 5. 5. 5. 4. 4.
4. 4. 4. 4. 4. 4. 4. 4. 4. 4.
4. 4. 4. 3. 3. 3. 3. 3. 3. 3.
3. 3. 3. 3. 3. 3. 3. 3. 3. 3.
3. 3. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. I. I. 1. I. I. 1. I. 1. I.
1. 1. 1. 1. I. 1. 1. 1. 1. 1.
I. 1. 1. 1. I. 1. 1. I. 1. 1.
I. 1. I. 1. 1. 1. 1. 1. 1. I.
1. 1. 1. 1. I. 1. 1. 1. I. 1.
I. 1. 1. I. 1. 1. 1. 1. 1. 1.
1. 1. 1. o. o. o. O. O. O. o.
o. o. O. o. O. o. O. o. O. o.
o. O. O. o. o. o. O. o. o. o.

HYDROGRAPH AT STATION AFT

TOTAL RAINfALL ~ 1.16, TOTAL LOSS ~ 0.67, TOTAL EXCESS = 0.49

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ (CFS) (HR)
(CFS)

+ 13. 4.90 6. 2. 2. 2.
( INCHES) 0.441 0.489 0.489 0.489

• (AC-FT) 3. 3. 3. 3.

CUMULATIVE AREA = 0.13 SQ MI



• OPERATION

HYDROGRAPH AT

STATION

AFT

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
FLOW PEAK AREA STAGE MAX STAGE

6-HOUR 24-HOUR 72-HOUR

13. 4.90 6. 2. 2. 0.13

•

•

*** NORMAL END OF HEC-l *.*



.. _.

I

Return period, in years
2 5

4.1ua fi/~ R,vc:r
-4 =- P, /3 SJr;

Urb#tYJ

r"--------.-·.-~--------------··-·--·-·---··--·"·-----------..-----...-.---.._--------
I

I

• 1000

900

800

700

600

500

400
---

300

.$
0
c
as 200
e>
co

..c
0
CIl
"0
~

co
Q)

a.. 100

• 90

80

70

60

50

40

30

r

20 --
+-

+.

_L

+
-r-

I I
I I

+-

, r

r-t--

t-t-79-

f--/--

- --

-1---

Pe

2 cycle log-normal paper

0.0020.1 0.05 0.02 0.010.8 0.7 0.6 0.5 0.4 0.3 0.2

, ! i ' f

i I Ii I I Hi-+j-+++++++J--t+1-H1-++++-+--r--+-t+++--H-t-T--l
16 f--LLLLj---'--'-j--'-'--'--'-t..LLLLLLLl.l.f-l--.L.L.Lt--'--'--'--'-t"..LLLf..l.-'--'-.l.f-'-JL...L.l..f...L.Ll....L.j-!-.!..LL!..L.L.W..-j--!-'-..L....l-t-'--'----f-W..L.Lj-J.-L......L----j

0.99 0.98 0.95 0.9

•



• •
Comparison of results for the Agua Fria River Tributary watershed
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• •
Comparison of results for the Agua Fria River Tributary watershed
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• • •
Comparison of results for the Agua Fria River Tributary watershed
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.page 1

Flood Control District of Maricopa County
EXAMPLE1 - Sinqle Storm, 6 Hr, Green Ampt, Clark, Normal Depth

Rainfall Data

2/1/02

Primary Zone Number:

Short Duration Zone Number:

7

8

Latitude:

Lonqitude:

0.0

0.0

Elevation: a

•

•
Joe HvdroloQv

Point Values (in)

Duration 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

5 MIN 0.30 0.44 0.54 0.67 0.77 0.88
10 MIN 0.45 0.67 0.82 1.03 1.19 1.34

15 MIN 0.54 0.84 1.04 1.31 1.52 1.72
30 MIN 0.72 1.13 1.40 1.77 2.05 233

1 HOUR 0.87 1.40 1.75 2.21 2.56 2.92
2 HOUR 1.00 1.54 1.89 2.37 2.74 3.11

3 HOUR 1.08 1.63 1.99 2.48 2.86 3.23

6 HOUR 1lJ!lf2B - ':'B"@-2r-II"l--2¥€)" '~@: , -

12 HOUR 1.42 1.96 2.33 2.83 3.22 3.61

24 HOUR 1.61 2.13 2.48 2.98 3.37 3.75

lraindata)
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ES

Discharge
codes

GILA RIVER BASIN

Discharge rating table developed October 1989

Gage height Discharge Gage height Discharge
(ft) (ft3/s) (ft) (ft3/s)

4.0 72 8.0 262
5.0 122 9.0 357
6.0 172 10.0 792
7.0 222 10.4 1,340

Basin characteristics

Rainfall intensity, 24-hour

Main
Stream Mean

Forested Mean
channel

length basin Soil annual 2-year 50-year
slope elevation area

Index precipitation (in) (in)
(Wml)

(ml)
(ft) (percent)

(in)

244 2.1 1,730 0.0 1.0 9.0 1.6 3.6

776

09512200 SALT RIVER TRIBUTARY IN SOUTH MOUNTAIN PARK, AT PHOENIX, AZ

IJbCATION.••Lat 33'20'49~\lotlg112~d5'd3ji, in NE114NE 114 sec.18, T.I S., R.3 E., Maricopa County, Hydrologic Unit 15060106, in South Mo
tain Park, on left bank 7.4 mi south of Phoenix main post office.

DRAINAGE AREA.--1.75 mi2.

PERIOD OF RECORD.--January 1961 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,405.20 ft above sea level.
REMARKS.--No estimated daily discharges. Records fair. No storage or diversion above station.
EXTREMES FOR PERIOD OF RECORD,--Maximum discharge, 9,200 ft3Is Jan. 8, 1993; no flow for most of each year.

Annual peak discharges

Water
Annual peak

Discharge
Water Annual peak

Date discharge Date discharge
year

(ft3/s)
codes

year
(ft3/s)

1961 07~22-61 370 1978 12-29-77 86
1962 00-00·62 0 1979 00-00-79 0
1963 00-00-63 0 1980 00-00-80 0
1964 10-19-63 530 1981 00-00-81 0
1965 09-04-65 670 1982 10-01-81 133

/1966 08-18-66 194 1983 11-30-82 44
1967 09-03-67 12.0 1984 07-27-84 644
1968 07-30-68 81 1985 07-16-85 7.0
1969 00-00-69 0 1986 00-00-86 0
1970 09-05-70 77 1987 00-00-87 0'
1971 00-00-71 0 1988 11-01-87 94
1972 08-12-72 2.0 1989 10-14-88 9.2• 1973 1l-11~72 147 1990 08-15-90 1,210
1974 03-20-74 114 1991 09-05-91 171
1975 lO-29-74 3,5 1992 10-27-91 .... 232
1976 09-23-76 70 1993 00-00-93 0
1977 10-23-76 5.0 1994 10-06-93 44

•



DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1961·92, 1994·96

GILA RIVER BASIN

09512200 SALT RIVER TRIBUTARY IN SOUTH MOUNTAIN PARK., AT PHOENIX, AZ--Continued

777

100#
1%

100#
1%

0.00

50

50
2%

0.00

20
5%

25
4%

0.000.00

10
10%

10
10%

O. 00

5
20%

5
20%

DISCHARGE, IN FT3/S, FOR INDICATED
RECURRENCE INTERVAL, Itf YEARS, AND
EXCEEDANCE PROBABILITY, IN PERCENT

DISCHARGE, IN FT3/S, FOR WDICATED
RECURRENCE INTERVAL, Itf YEARS, AtfD

NOtf'EXCEEDANCE PROBABILITY, IN PERCENT

0.00

50%

2
50%

o. 00

1
3
7

15 0.06 0.33 0.70 1.4 2.3 3.4
30 0.03 0.18 0.37 0.75 1.2 1.7
60 O. 01 0.10 0.21 0.43 0.66 0.99
90 0.00 0.07 0.14 0.28 0.41 0.60

TIVE
CAYS)

MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1962,92, 1995·96

PERIOD
(CON'
SECU·

PERIOD
(CON'
SECU'
TIVE
DAYS)

MAGNITUDE AND PROBABILIIl'Y OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1961·92, 1994·96

o. 000.00

PERCENT
OF

ANNUAL
RUtfOFF

100
1%

0.00

2,260

COEFFI·
CIEtfT OF

VARI·
ATIOtf

o. 00

50
2%

1,500

STAtf·
DARD

DEVIA'
TION

(FT3/S)

0.00

925

25
4%

MEAN
(FT3/SI

0.00

420

10
10%

0.00

MINIMUM
(FT3/S)

o. 00

5
20%

191

MAXIMUM
(FT3/SI

0.00

37

MEAN MONTHLY AND ANNUAL DISCHARGES 1961,92, 1994·96

2
50%

WEIGHTED SKEW (LOGSI: '0.39
MEAN (LOGS): 1. 50
STANDARD DEV. (LOGS) : 0 . 91

MAGNITUDE AND PROBAEILITY OF WSTANTANEOUS PEAK FLOW
BASED ON PERIOD OF RECORD 1961· 94

DISCHARGE, Itf FT3/S, FOR mDICATED RECURRENCE INTERVAL
IN YEARS, AND EXCEEDANCE PROBABILITY, IN PERCENT

# Reliability of values in column is uncertain f and potential errors are large.

MOtfTH

OCTOBER 0.26' 0.00 0.02 ; .. -.i6 .., .-' .... .. - ....... _- .. __ ...... __ ...... -- .--- .. .... "

tfOVEMBER 0.22 0.00 0.01 0.05 3.4
DECEMBER 0.12 0.00 1}.01 0.02 ,-: ,. 49 32 21 9.9 ' .: '].75
~ANUARY ).14 0.00 'J. 00 0.02 .-,-, 17 3.4 .0 ').27
:?EBRUARY ;).08 'J.OO 'J.OO 0.01 :5.9 I ..... 4. 7 ).0 1.5 '.1.68 0.l2
MARCH 0.07 'J.OO j. 00 0.01 ·Le J..1
APRIL !j.00 0.00 0.00 0.00 3iJ
MAY 0.00 0.00 0.00 0.00 0.0 50
JUNE 0.01 0.00 0.00 0.00 5.9 0.2 90
JULY 0.84 0.00 1J.03 0.15 4.4 21. 5 120
AUGUST 1.2 0.00 0.05 0.21 4.2 32.2 183
SEPTEMBER 0:27 0.00 0.02 0.06 2.8 15.0 ... ----... -- ~ -.. -. -... - . --.. -.... - ... -------.. -..... - . -

ANNUAL 0.10 0.00 0.01 0.02 c.8 100

DISCHARGE, Itf FT3/S, WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME

.. ~~ ..... ~~ .... ~~~.... ~~~.... ;~~ .... ;~~.... ~~~.... ~~~.... ~~~ .... ;~~., .. ~~~....;~~.... ;~~.... ;~~.... ;;~....;;: ~~ .... ;;:;~

0.00



U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

***************************************

(HEC-11

20MAR02 TIME 11:02:56

FLOOD HYDROGRAPH PACKAGE
JUN 1998

VERSION 4.1

RUN DATE

1*****************************************

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

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

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 10 1 2 3 4 5 6 7 8 9 10

***********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 2:
Salt River Tributary at South Mountain

100-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph•

1
2
3
4
5
6
7
8
9

10
11
12
13
14

10
ID
ID
ID
ID
ID
ID
ID
ID
10
10
ID
IT
10

File: SRT100-6.ih1

2
3

Date: 03-18-02

800

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
IN
KM
KM
PB
PC
PC
PC
LG
UC
UA
UA

SRT
Subbasin

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.73
An rainfall areal reduction factor of 0.982

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.30 .30 .30 .18 .16 .16 .11 .10 .10 .04 .04 .04 .03 .02 .02 .02 .02 .02

L= 2.120 miles, S= 309 feet/mile, Kb= .07

1. 750
15

Rainfall depth of 3.47 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.982 is used.

3.41
0.000 0.009 0.016 0.025 0.034 0.042 0.051 0.059 0.067 0.075
0.087 0.100 0.119 0.156 0.242 0.431 0.732 0.857 0.908 0.941
0.953 0.965 0.977 0.989 1.000
0.35 0.35 4.50 0.30 38.50

0.496 0.225
0 3 5 8 12 20 43 75 90 96

100

1*****************************************

* *

43 zz
***************************************

.~
FLOOD HYDROGRAPH PACKAGE (HEC-1)

JUN 1998
VERSION 4.1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616



*****************************************•
RUN DATE 20MAR02 TIME 11:02:56 (916) 756-1104

***************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 2:
Salt River Tributary at South Mountain

100-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph

File: SRT100-6.ihl Date: 03-18-02

***********************************************************************

1410 OUTPUT CONTROL VARIABLES
IPRNT 3
I PLOT 0
QSCAL O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

IDATE
I TIME

NQ
NDDATE
NDTIME
ICENT

DATA
2
o

0000
800

2 0
0238

19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

0.03 HOURS
26.63 HOURS

•
ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

15 KK SRT

Subbasin

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.73
An rainfall areal reduction factor of 0.982

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.30 .30 .30 .18 .16 .16 .11 .10 .10 .04 .04 .04 .03 .02 ;02 .02 .02 .02

L~ 2.120 miles, S= 309 feet/mile, Kb~ .07

Rainfall depth of 3.47 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.982 is used.

32 IN TIME DATA FOR
JXMIN

JXDATE
JXTIME

INPUT TIME
15
o
a

SERIES
TIME INTERVAL
STARTING DATE
STARTING TIME

IN MINUTES

SUBBASIN RUNOFF DATA

PRECIPITATION DATA

INCREMENTAL PRECIPITATION PATTERN

SUBBASIN CHARACTERISTICS
TAREA 1.75 SUBBASIN AREA

3.41 BASIN TOTAL PRECIPITATIONSTORM

31 BA

36 PI

35 PB•



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.03 0.03 0.03 0.03 0.03
0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04 O. 04
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

39 LG GREEN AND AMPT LOSS RATE
STRTL 0.35 STARTING LOSS

DTH 0.35 MOISTURE DEFICIT
PSIF 4.50 WETTING FRONT SUCTION

XKSAT 0.30 HYDRAULIC CONDUCTIVITY
RTIMP 38.50 PERCENT IMPERVIOUS AREA

40 UC CLARK UNITGRAPH
TC 0.50 TIME OF CONCENTRATION

R 0.22 STORAGE COEFFICIENT

41 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0

100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.50 HR, R= 0.22 HR

SNYDER TP= 0.40 HR, CP= 0.98

UNIT HYDROGRAPH
46 END-OF-PERIOD ORDINATES

47. 127 . 180. 234. 305. 384. 522. 833. 1347. 2035.
2604. 2813. 2741. 2533. 2314. 2050. 1767. 1523. 1313. 1132.

• 976. 841. 725. 625. 539. 465. 401. 345. 298. 257.
221. 191. 164. 142. 122. 105. 91. 78. 67. 58.

50. 43. 37. 32. 28. 24.

HYDROGRAPH AT STATION SRT

TOTAL RAINFALL = 3.41, TOTAL LOSS ~ 1.22, TOTAL EXCESS ~ 2.19

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ {CFSI (HR)
(CFS)

+ 2868. 4.30 409. 103. 93. 93.
(INCHES) 2.·173 2.182 2.182 2.182

(AC-FT) 203. 204. 204. 204.

CUMULATIVE AREA ~ 1. 75 SQ MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK 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
+ SRT 2868. 4.30 409. 103. 93. 1. 75

*** NORMAL END OF HEC-1 ***

•



1*****************************************

*
***************************************

FLOOD HYDROGRAPH PACKAGE
JUN 1998

VERSION 4.1·* RUN DATE 20MAR02 TIME

(HEC-1 )

11:03:18

u.s. ARMY CORPS Of ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(9161 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

***************************************

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

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

LINE

HEC-1 INPUT

ID 1. 2 3 4 5 6 7 8 9 10

PAGE

***********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 2:
Salt River Tributary at South Mountain

50-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph•

1
2
3
4
5
6
7
8
9

10
11
12
13
14

10
ID
10
ID
ID
ID
ID
10
ID
10
ID
10
IT
10

File:

2
3

SRT50-6.ih1 Date: 03-18-02

800

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

43

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
IN
KM
KM
PB
PC
PC
PC
LG
UC
UA
UA

zz

SRT
Subbasin

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.73
An rainfall areal reduction factor of 0.982

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.26 .26 .26 .15 .13 .13 .09 .09 .09 .04 .04 .04 .02 .02 .02 .02 .02 .02

L= 2.120 miles, S= 309 feet/mile, Kb= .07

1. 750
15

Rainfall depth of 3.08 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.982 is used.

3.02
0.000 0.009 0.016 0.025 0.034 0.042 0.051 0.059 0.067 0.075
0.087 0.100 0.119 0.156 0.242 0.431 0.732 0.857 0.908 0.941
0.953 0.965 0.977 0.989 1.000

0.35 0.35 4.50 0.30 38.50
0.538 0.246

0 3 5 8 12 20 43 75 90 96
100

1*****************************************

* *
***************************************

.~
FLOOD HYDROGRAPH PACKAGE (HEC-11

JUN 1998
VERSION 4.1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616



*****************************************•
RUN DATE 20MAR02 TIME 11: 03: 18

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 2:
Salt River Tributary at South Mountain

50-Year, 6-Hour 'Storm
Green & Arnpt Rainfall Losses
Clark Unit Hydrograph

(916) 756-1104

File: SRT50-6.ihl Date: 03-18-02

***********************************************************************

14 IO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
I PLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

I DATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 0 ENDING DATE
NDTIME 0238 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE 26.63 HOURS

•
ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMJ;'ERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

15 KK SRT

**************
Subbasin

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.73
An rainfall areal reduction factor of 0.982

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.26 .26 .26 .15 .13 .13 .09 .09 .09 .04 .04 .04 .02 .02 .02 .02 .02 .02

L= 2.120 miles, S= 309 feet/mile, Kb= .07

Rainfall depth of 3.08 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.982 is used.

32 IN TIME DATA FOR INPUT
JXMIN

JXDATE
JXTIME

TIME
15
o
o

SERIES
TIME INTERVAL
STARTING DATE
STARTING TIME

IN MINUTES

INCREMENTAL PRECIPITATION PATTERN

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.75 SUBBASIN AREA

•
31 BA

35 PB

36 PI

PRECIPITATION DATA

STORM 3.02 BASIN TOTAL PRECIPITATION



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 O. 01 0.01
0.01 0.01 0.01 0.01 0.01 0.03 0.03 0.03 0.03 0.03
0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04 O. 04
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O. 00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

39 LG GREEN AND AMPT LOSS RATE
STRTL 0.35 STARTING LOSS

DTH 0.35 MOISTURE DEFICIT
PSIF 4.50 WETTING FRONT SUCTION

XKSAT 0.30 HYDRAULIC CONDUCTIVITY
RTIMP 38.50 PERCENT IMPERVIOUS AREA

40 UC CLARK UNITGRAPH
TC 0.54 TIME Of CONCENTRATION

R 0.25 STORAGE COEFfICIENT

41 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0

100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC~ 0.54 HR, R~ 0.25 HR

SNYDER TP~ 0.44 HR, CP~ 0.98

UNIT HYDROGRAPH
50 END-OF-PERIOD ORDINATES

40. 110. 157. 201. 254. 317. 413 . 549. 878. 1403.

• 1996. 2436. 2583. 2525. 2352. 2174. 1959. 1717 . 1500. 1309.
1143. 998. 871. 761. 664. 580. 506. 442. 386. 337.

294. 257. 224. 196. 171. 149. 130. 114. 99. 87.
76. 66. 58. 50. 44. 38. 34. 29. 26. 22.

***
HYDROGRAPH AT STATION SRT

TOTAL RAINFALL = 3.02, TOTAL LOSS = 1.16, TOTAL EXCESS ~ 1.86

PEAK PLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ (CFS) (HR)
(CFS)

+ 2349. 4.33 347. 87. 79. 79.
(INCHES) 1. 846 1. 855 1. 855 1.855

(AC-FT) 172. 173. 173. 173.

CUMULATIVE AREA = 1. 75 SQ MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK 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
+ SRT 2349. 4.33 347. 87. 79. 1. 75

* ** NORMAL END OF HEC-1 ***

•



1*****************************************

* *
***************************************

FLOOD HYDROGRAPH PACKAGE
JUN 1998

VERSION 4.1·* RUN DATE 20MAR02 TIME

(HEC-li

11:04:32

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(9161 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

***************************************

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECI (JAN 73), HECIGS, HECIDB, 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

LINE

HEC-l INPUT

ID 1 2 3 4 5 6 7 8 9 10

PAGE

***********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

1-
Mul tiple Frequency Ratio Test Watershed):
Salt River Tributary at South Mountain

25-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph•

1
2
3
4
5
6
7
8
9

10
11
12
13
14

ID
ID
ID
ID
ID
ID
10
10
10
ID
ID
ID
IT
10

File:

2
3

SRT25-6.ihl Date: 03-18-02

800

1*****************************************

* *

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

43

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
IN
KM
KM
PE
PC
PC
PC
LG
UC
UA
UA

zz

SRT
Subbasin

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.73
An rainfall areal reduction factor of 0.982

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.22 .22 .22 .12 .10 .09 .07 .07 .07 .03 .03 .03 .02 .02 .02 .01 .01 .01

L= 2.120 miles, S= 309 feet/mile, Kb= .07

1. 750
15

Rainfall depth of 2.68 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.982 is used.

2.63
0.000 0.009 0.016 0.025 0.034 0.042 0.051 0.059 0.067 0.075
0.087 0.100 0.119 0.156 0.242 0.431 0.732 0.857 0.908 0.941
0.953 0.965 0.977 0.989 1.000

0.35 0.35 4.50 0.30 38.50
0.596 0.276

0 3 8 12 20 43 75 90 96
100

***************************************

.~
FLOOD HYDROGRAPH PACKAGE (HEC-li

JUN 1998
VERSION 4.1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616



*****************************************•
RUN DATE 20MAR02 TIME 11:04:32

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 1:
Salt River Tributary at South Mountain

25-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph

(916) 756-1104

***************************************

File: SRT25-6.ihl Date: 03-18-02

***********************************************************************

14 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

I DATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 0 ENDING DATE
NDTIME 0238 ENDING TIME
IcENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE 26.63 HOURS

•
ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** **+.

15 KK SRT

**************
Subbasin

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.73
An rainfall areal reduction factor of 0.982

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.22 .22 .22 .12 .10 .09 .07 .07 .07 .03 .03 .03 .02 .02 .02 .01 .01 .01

L= 2.120 miles, S= 309 feet/mile, Kb= .07

Rainfall depth of 2.68 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.982 is used.

32 IN TIME DATA FOR
JXMIN

JXDATE
JXTIME

INPUT TIME
15
o
o

SERIES
TIME INTERVAL
STARTING DATE
STARTING TIME

IN MINUTES

INCREMENTAL PRECIPITATION PATTERN

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.75 SUBBASIN AREA

•
31 BA

35 PB

36 PI

PRECIPITATION DATA

STORM 2.63 BASIN TOTAL PRECIPITATION



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o. 00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.03 0.03 0.03 0.03 0.03
0.03 0.03 0.03 0.04 0.04 0.04 O. 04 0.04 O. 04 0.04
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.00 0.00 O. 00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

39 LG GREEN AND AMPT LOSS RATE
STRTL 0.35 STARTING LOSS

DTH 0.35 MOISTURE DEFICIT
PSIF 4.50 WETTING FRONT SUCTION

XKSAT 0.30 HYDRAULIC CONDUCTIVITY
RTIMP 38.50 PERCENT IMPERVIOUS AREA

40 UC CLARK UNITGRAPH
TC 0.60 TIME OF CONCENTRATION

R 0.28 STORAGE COEFFICIENT

41 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0

100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC~ 0.60 HR, R~ 0.28 HR

SNYDER TP~ 0.48 HR, CP~ 0.95

UNIT HYDROGRAPH
56 END-OF-PERIOD ORDINATES

32. 91. 132. 165. 205. 253. 307. 395. 526. 810.
1240. 1719. 2125. 2301. 2295. 2193. 2053. 1902. 1724. 1527.• 1353. 1199. 1063. 942. 834. 739. 655. 581. 514. 456.

404. 358. 317. 281. 249. 221. 196. 173. 154. 136.
121. 107. 95. 84. 74. 66. 58. 52. 46. 41.

36. 32. 28. 25. 22. 20.

*..
HYDROGRAPH AT STATION SRT

TOTAL RAINFALL ~ 2.63, TOTAL LOSS = 1. la, TOTAL EXCESS·· = 1. 53

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ (CFS) (HR)
(CFS)

+ 1827. 4.37 285. 72. 65. 65.
(INCHES) 1. 516 1. 524 1.524 1. 524

(AC-FT) 141. 142. 142. 142.

CUMULATIVE AREA = 1. 75 SQ MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK 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
+ SRT 1827 . 4.37 285. 72. 65. 1. 75

.*. NORMAL END OF HEC-l .*.

•



U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

***************************************

(HEC-l)

20MAR02 TIME 11:04:46

FLOOD HYDROGRAPH PACKAGE
JUN 1998

VERSION 4.1

RUN DATE

1*****************************************

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

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 197}-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

LINE ID 1 2 3 4 5 6 7 8 9 10

***********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

.'t-
Multiple Frequency Ratio Test Watershed A:
Salt River Tributary at South Mountain

10-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph•

1
2
3
4
5
6
7
8
9

10
11
12
13
14

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
IT
10

File:

2
3

SRT10-6.ihl Date: 03-18-02

800

L= 2.120 miles, S= 309 feet/mile, Kb= .07

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.73
An rainfall areal reduction factor of 0.982

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.17 .17 .16 .08 .06 .06 .05 .05 .05 .03 .03 .03 .02 .02 .02 .01 .01 .01

96

PC record used a 6-hour rainfall with Pattern No. 1.73
0.016 0.025 0.034 0.042 0.051 0.059 0.067 0.075
0.119 0.156 0.242 0.431 0.732 0.857 0.908 0.941
0.977 0.989 1.000

4.50 0.30 38.50

SRT
Subbasin

1. 750
15

Rainfall depth of 2.17 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.982 is used.

2.13
The following
0.000 0.009
0.087 0.100
0.953 0.965

0.35 0.35
0.704 0.332

o 3 5 8 12 20 43 75 90
100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
IN
KM
KM
PB
KM
PC
PC
PC
LG
UC
UA
UA

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

1*****************************************

•

* *
*: FLOOD HYDROGRAPH PACKAGE (HEC-l)

JUN 1998
VERSION 4.1

44 zz
***************************************

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC BNGINEERING CENTER

609 SBCOND STREET



DAVIS, CALIFORNIA 95616
(916) 756-1104

***************************************

11:04:46TIME20MAR02

•

RUN DATE
*
*****************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 1:
Salt River Tributary at South Mountain

10-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph

File: SRT10-6.ihl Date: 03-18-02

***********************************************************************

14 10 OUTPUT CONTROL VARIABLES
IPRNT 3
IPLOT 0
QSCAL O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

I DATE
ITIME

NQ
NDDATE
NDTIME
ICENT

DATA
2
o

0000
800

2 0
0238

19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

0.03 HOURS
26.63 HOURS

•
ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

15 KK SRT

Subbasin

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.73
An rainfall areal reduction factor of 0.982

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.17 .17 .16 .08 .06 .06 .05 .05 .05 .03 .03 .03 .02 .02 .02 .01 .01 .01

L= 2.120 miles, S= 309 feet/mile, Kb= .07

Rainfall depth of 2.17 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.982 is used.
The following PC record used a 6-hour rainfall with Pattern No. 1.73

•
32 IN

31 BA

36 PB

TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES

JXDATE 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1. 75 SUBBASIN AREA

PRECIPITATION DATA

STORM 2.13 BASIN TOTAL PRECIPITATION





1*****************************************

* *
FLOOD HYDROGRAPH PACKAGE

JUN 1998
VERSION 4.1• RUN DATE 20MAR02 TIME

lHEC-l )

11 : 04 : 56

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

***************************************

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECIGS, HECIDB, 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

LINE

HEC-1 INPUT

ID 1 2 3 4 5 6 7 8 9 10

PAGE

***********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 1:
Salt River Tributary at South Mountain

5-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph•

1
2
3
4
5
6
7
8
9

10
11
12
13
14

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
IT
10

File:

2
3

SRT5-6.ih1 Date: 03-18-02

800

1*****************************************

* *

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

43

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
IN
KM
KM
PB
PC
PC
PC
LG
UC
UA
UA

zz

SRT
Subbasin

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.73
An rainfall areal reduction factor of 0.982

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.13 .13 .12 .05 .05 .05 .03 .03 .03 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 2.120 miles, S= 309 feet/mile, Kb= .07

1.750
15

Rainfall depth of 1.80 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.982 is used.

1. 77
0.000 0.009 0.016 0.025 0.034 0.042 0.051 0.059 0.067 0.075
0.087 0.100 0.119 0.156 0.242 0.431 0.732 0.857 0.908 0.941
0.953 0.965 0.977 0.989 1.000
0.35 0.35 4.50 0.30 38.50

0.829 0.399
0 3 5 12 20 43 75 90 96

100

***************************************

.~
FLOOD HYDROGRAPH PACKAGE (HEC-1)

JUN 1998
VERSION 4.1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616



*****************************************•
RUN DATE 20MAR02 TIME 11:04:56

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 1:
Salt River Tributary at South Mountain

5-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph

(916) 756-1104

File: SRT5-6.ih1 Date: 03-18-02

***********************************************************************

14 IO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

DATA
2
o

0000
800

o
0238

19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

0.03 HOURS
26.63 HOURS

•
ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ~** *** *** *** *** *** *** *** *** *** *** *** **"* *** ***

15 KK SRT

**************
Subbasin

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.73
An rainfall areal reduction factor of 0.982

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.13 .13 .12 .05 .05 .05 .03 .03 .03 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 2.120 miles, S= 309 feet/mile, Kb= .07

Rainfall depth of 1.80 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.982 is used.

32 IN TIME DATA FOR
JXMIN

JXDATE
JXTIME

INPUT TIME
15
o
o

SERIES
TIME INTERVAL IN MINUTES
STARTING DATE
STARTING TIME

SUBBASIN RUNOFF DATA

INCREMENTAL PRECIPITATION PATTERN

SUBBASIN CHARACTERISTICS
TAREA 1.75 SUBBASIN AREA

•
31 BA

35 PB

36 PI

PRECIPITATION DATA

STORM 1.77 BASIN TOTAL PRECIPITATION



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 O.OQ 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.03 0.03 0.03 0.03 0.03
0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 O. 01 0.01
0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 O. 00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

39 LG GREEN AND AMPT LOSS RATE
STRTL 0.35 STARTING LOSS

DTH 0.35 MOISTURE DEFICIT
PSIF 4.50 WETTING FRONT SUCTION

XKSAT 0.30 HYDRAULIC CONDUCTIVITY
RTIMP 38.50 PERCENT IMPERVIOUS AREA

40 UC CLARK UNITGRAPH
TC 0.83 TIME OF CONCENTRATION

R 0.40 STORAGE COEFFICIENT

41 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0

100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC~ 0.83 HR, R= 0.40 HR

SNYDER TP= 0.68 HR, CP~ 0.95

UNIT HYDROGRAPH
80 END-OF-PERIOD ORDINATES

16. 48. 74. 93. 107. 126. 149. 172. 200. 229.
277. 342. 448. 628. 833. 1070. 1334. 1522. 1602. 1632.• 1611. 1547. 1482. 1411. 1339. 1250. 1150. 1058. 973. 895.
823. 757. 696. 641. 589. 542. 498. 459. 422. 388.
357. 328. 302. 278. 255. 235. 216. 199. 183. 168.
155. 142. 131. 120. 111. 102. 94. 86. 79. 73.

67. 62. 57. 52. 48. 44. 41. 37. 34. 32.
29. 27. 25. 23. 21. 19. 18. 16. 15. 14.

HYDROGRAPH AT STATION SRT

TOTAL RAINFALL = 1.77, TOTAL LOSS = 0.94, TOTAL EXCESS = 0.83

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ (CFS) (HR)
(CFS)

+ 779. 4.57 155. 39. 35. 35.
(INCHES) 0.821 0.829 0.829 0.829

(AC-FT) 77. 77 . 77. 77 .

CUMULATIVE AREA = 1. 75 SQ MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK 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
+ SRT 779. 4.57 155. 39. 35. 1. 75

.*. NORMAL END OF HEC-1 ...

•



1*****************************************

•

* *
* FLOOD HYDROGRAPH PACKAGE tHEC-1)

JUN 1998
VERSION 4.1

RUN DATE 20MAR02 TIME 11:05:05

***************************************

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

***************************************

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

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

LINE

HEC-1 INFUT

ID 1. 2 3 4 5 6 : 7 8 9 10

PAGE

***********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 1:
Salt River Tributary at South Mountain

2-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph•

1
2
3
4
5
6
7
8
9

10
11
12
13
14

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
IT
10

File:

2
3

SRT2-6. ih1 Date: 03-18-02

800

1*****************************************

* *

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

43

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
SA
IN
KM
KM
PB
PC
PC
PC
LG
UC
UA
UA

zz

SRT
Subbasin

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.73
An rainfall areal reduction factor of 0.982

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.06 .05 .05 .03 .03 .03 .02 .02 .02 .01 .01 .01 .01 .01 .01 .01 .01 .01

L~ 2.120 miles, S= 309 feet/mile, Kb= .07

1.750
15

Rainfall depth of 1.23 was spacially reduced as shown by the PS record.
An areal reduction coefficient of 0.982 is used.

1.21
0.000 0.009 0.016 0.025 0.034 0.042 0.051 0.059 0.067 0.075
0.087 0.100 0.119 0.156 0.242 0.431 0.732 0.857 0.908 0.941
0.953 0.965 0.977 0.989 1.000
0.35 0.35 4.50 0.30 38.50

1.150 0.573
0 3 5 12 20 43 75 90 96

100

***************************************

.~
FLOOD HYDROGRAPH PACKAGE (HEC-1)

JUN 1998
VERSION 4.1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616



*****************************************•
RUN DATE 20MAR02 TIME 11:05:05

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 1:
Salt River Tributary at South Mountain

2-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph

(916) 756-1104

***************************************

File: SRT2-6. ihl Date: 03-18-02

***********************************************************************

14 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
I PLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

I DATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 800 NUMBER Of HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0238 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE 26.63 HOURS

•
ENGLISH UNITS

DRAI NAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
fLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

15 KK SRT

**************
Subbasin

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.73
An rainfall areal reduction factor of 0.982

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.06 .05 .05 .03 .03 .03 .02 .02 .02 .01 .01 .01 .01 .01 .01 .01 .01 .01

L= 2.120 miles, S= 309 feet/mile, Kb= .07

Rainfall depth of 1.23 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.982 is used.

32 IN TIME DATA FOR
JXMIN

JXDATE
JXTIME

INPUT TIME
15
o
o

SERIES
TIME INTERVAL
STARTING DATE
STARTING TIME

IN MINUTES

INCREMENTAL PRECIPITATION PATTERN

SUBBASIN RUNOFf DATA

SUBBASIN CHARACTERISTICS
TAREA 1.75 SUBBASIN AREA

•
31 BA

35 PB

36 PI

PRECIPITATION DATA

STORM 1.21 BASIN TOTAL PRECIPITATION



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.03 0.03 0.03 0.03 0.03
0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

39 LG GREEN AND AMPT LOSS RATE
STRTL 0.35 STARTING LOSS

DTH 0.35 MOISTURE DEFICIT
PSIF 4.50 WETTING FRONT SUCTION

XKSAT 0.30 HYDRAULIC CONDUCTIVITY
RTIMP 38.50 PERCENT IMPERVIOUS AREA

40 UC CLARK UNITGRAPH
TC 1. 15 TIME OF CONCENTRATION

R 0.57 STORAGE COEFFICIENT

41 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0

100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 1.15 HR, R= 0.57 HR

SNYDER TP= 0.94 HR, CP= 0.93

UNIT HYDROGRAPH
113 END-OF-PERIOD ORDINATES

8. 25. 40. 53. 62. 70. 77 . 87. 99. 110.
122. 136. 151. 167. 193. 226. 258. 319. 418. 522.• 628. 753. 888. 1015. 1095. 1124. 1143. 1152. 1135. 1104.

107;> . 1043. 1006. 971. 933. 886. 836. 789. 744. 702.
662. 625. 590. 556. 525. 495. 467. 441. 416. 392.
370. 349. 329. 311. 293. 277. 261. 246. 232. 219.
207. 195. 184. 174. 164. 155. 146. 138. 130. 123.
116. 109. 103. 97. 92. 86. 82. 77. 73. 68.

65. 61. 57. 54. 51. 48. 46. 43. 41. 38.
36. 34. 32. 30. 29. 27. 25. 24. 23. 21.
20. 19. 18. 17. 16. 15. 14. 13. 13. 12.
11. 11. 10.

**'

HYDROGRAPH AT STATION SRT

TOTAL RAINFALL = 1. 21, TOTAL LOSS = 0.74, TOTAL EXCESS = 0.47

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ (CFS) (HR)
(CFS)

+ 319. 4. 83 87. 22. 20. 20.
(INCHES) 0.461 0.471 0.471 0.471

(AC-FT) 43. 44. 44. 44.

CUMULATIVE AREA = 1. 75 SQ MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK 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
+ SRT 319. 4.83 87. 22. 20. 1. 75

*** NORMAL END OF HEC-1 ***

•
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.page 1

Flood Control District of Maricopa County
EXAMPLE1 - SinQle Storm, 6 Hr, Green Ampt, Clark, Normal Depth

Rainfall Data

2/8/02

Primary Zone Number:

Short Duration Zone Number:

7

8

Latitude:

LonQitude:

0.0

0.0

Elevation: o

•

•
Joe HvdroloQV

Point Values (in)

Duration 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

5MIN 0.41 0,50 0.56 0.65 0.72 0.79

10 MIN 0.62 0.76 0.85 0.99 1.10 1.21
15MIN 0.75 0.94 1.07 1.26 1.41 1.56
30 MIN 1.00 1.26 1.44 1.70 1.91 2.11

1 HOUR 1.22 1.55 1.79 2.12 2.38 2.64
2 HOUR 1.33 1.72 1.99 2.37 2.67 2.96

3 HOUR 1.40 1.83 2.12 2.53 2.86 3.17

6 HOUR
"",- ".~-12 HOUR 1.68 2.26 2.65 3.20 3.62 4.05

24 HOUR 1.82 2.48 2.93 3.55 4.03 4.51

Iraindatal



r.,.,' T:

d

•
GILA RIVER BASIN

09483000 TUCSON ARROYO AT VINE AVENUE, TUCSON, AZ--Continued

443

MEAN MONTHLY AND ANNUAL DISCHARGES 1957'81 MAGNITUDE AND PROBABILITY OF ANNUAL LOW FLOW
BASED ON PERIOD OF RECORD 1958-81

100#
1\

50#
2\

20#
5\

10
10\

5
20\

DISCHARGE, IN FT3/S, FOR INDICATED
RECURRENCE INTERVAL, IN YEARS, AND

NON-EXCEEDANCE PROBABILITY, IN PERCENT

2
50\

...... _-- _--- _--._- ..

PERIOD
(CON
SECU
TIVE
DAYS)

PERCENT
OF

ANNUAL
RUNOFF

COEFFI
CIENT OF

VARI
ATION

STAN'
DARD

DEVIA'
TION

(FT3/S)
MEAN

(FT3/S)
MAXIMUM MINIMUM
(FT3/S) (FT3/S)MONTH

OCTOBER 8.7 0.00 0.81 1.7 2.1 7.8 ............. _-- .. _---- ..... _-- .... - ......................
NOVEMBER 4.4 0.00 0.43 0.82 1.9 4.2
DECEMBER 8.5 0.00 0.79 1.8 2.2 7.5 1
JANUARY 3.8 0.00 0.56 0.94 1.7 5.4 3
FEBRUARY 3.8 0 •.00 0.50 0.94 1.9 4.8 7
MARCH 2.0 0.00 0.36 0.57 1.6 3.5 14
APRIL 0.69 0.00 0.09 0.15 1.8 0.8 30
MAY 1.0 0.00 0.07 0.19 2.8 0.7 60 0.00 0.00 0.00 0.00 0.00 0.00
JUNE 1.3 0.00 0.10 0.24 2.5 1.0 90 0.00 0.00 0.00 0.00 0.00 0.00
JULY 12 0.00 2.8 2.9 1.0 26.4 120 0.09 0.00 0.00 0.00 0.00 0.00
AUGUST 15 0.00 2.9 3.7 1.3 27.8 183 0.26 0.08 0.03 0.00 0.00 0.00
SEPTEMBER 5.7 0.00 1.1 1.5 1.4 10.2 ._-.-- ..... _------ .. _----- ... __ ._-- ... _- .... _- ... _-- ....

ANNUAL 1.8 0.12 0.88 0.45 0.51 100

MAGNITUDE AND PROBABILITY OF ANNUAL HIGH FLOW
BASED ON PERIOD OF RECORD 1957·81

MAGNITUDE AND PROBABILITY OF INSTANTANEOUS PEAK FLOW
BASED ON PERIOD OF RECORD 1956-81

DISCHARGE, IN FT3/S. FOR INDICATED RECURRENCE INTERVAL
IN YEARS, AND EXCEEDANCE PROBABILITY, IN PERCENT

DISCHARGE, IN FT3/S. FOR INDICATED
RECURRENCE INTERVAL. IN YEARS, AND
EXCEEDANCE PROBABILITY, IN PERCENT

2
50\

5
20\

10
10\

25
4\

50
2\

100#
1\

PERIOD
(CON'
SECU
TIVE
DAYS)

2
50%

5
20\

10
10\

25#
4'l.

50#
2%

100#
1\

WEIGHTED SKEW (LOGS) = 0.20
MEAN (LOGS) = 2.93
STANDARD DEV. (LOGS)= 0.31

842 1, 540 2,150 3,090 3,920 4.890

1
3
7

15
30
60
90

79
31
14
8.1
5.1
3.1
2.3

153
58
27
15
9.2
5.4
3.9

216
81
38
21
12
7.0
5.1

316
116

54
30
16
9.1
6.5

404
147

68
37
20
11

7.5

506
181

83
45
23
12

8.5

DURATION TABLE OF DAILY MEAN FLOW FOR PERIOD OF RECORD 1957·81

............................. _-- - - _-- _- _-_ _- .
DISCHARGE, IN FT3/S. WHICH WAS EQUALED OR EXCEEDED FOR INDICATED PERCENT OF TIME

•••• .o ••• _- ••••••••••••••••••••••••••••••••• -- •••••••••• __ •••••••••••••••••••••• _ ••••••• _ •••• __ •••••••••••• _ •••• _. __ ••••••

5% 10\ 15\ 20\ 30\ 40\ 50% 60\ 70\ 80% 90% 95% 98\ 99% 99.5% 99.9\
- _ _ - _- .. __ .- _- - .

23 1.2 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
.- -._ - .. - - _ _- _ ' .

# Reliability of values in column is uncertain, and potential errors are large.



Surface Water for the Nation: Peak Streamflow Page 1 of2

• Water Resources
skip navigation

NOTE: We are currently loading Water Quality Data for the entire nation. This
information will be unavailable thru 2/8/2002.

Peak Streamflow for the Nation
USGS 09483000 TUCSON ARROYO AT VINE AVE, AT TUCSON, AZ.

•

•

Output formats

Pima County, Arizona ITable I
Hydrologic Unit Code 15050301 IGraph ILatitude 32°13'00", Longitude 110°56'54" NAD27

ITab-separated file IDrainage area 8.20 square miles
Gage datum 2,411.90 feet above sea level NGVD29 IW_6JSTOR.~formilltec! file I

IReselect output format I

WaterG Gage Stream- W t G Gage Stream-
Year

Height flow ya er Date Height flow
ear(feet) (cfs) (feet) (cfs)

11940 IIAug. 13, 1940[J2~112,7007,c,EI 11962 IISep. 26, 19621~1 1,060cl
I 194311Sep. 24, 19431@12,7007,C,EI I196311Sep. 3,1963 I~I 208cI
1194411Jul. 22, 1944 I~I 676CI I196411AUg. 12, 19641~1 1,060c l
I 194511Jul. 28,1945 I~I 877cI ~IJul. 16, 1965 I~I 1,220cl
I 194611Aug. 3, 1946 I~I 850cI I 1966.IISep. 13, 19661~! 593Cl
I194711Nov. 24, 19461~1 149CI I196711May24, 19671~1 350cI
11948 IIJul. 24, 1948 I~I 4,100cl I196811Aug. 19, 19681~1 644CI
I 194911Sep. 28, 19491~1 364CI !1969I1Aug. 1, 1969 I~I 800ci
11950 IIJul. 30, 1950 I~I 1,160cl 11970 IIJul. 20, 1970 1@l1 1,550cl
~IAug. 2, 1951 I~l 676CI ~IJul. 19, 1971 I~I 2,930cl
I 195211Aug. 15, 1952[}~1 1,780cl I1972IIAug. 12, 19721~1 2,950cl
~IJul. 14, 1953 I~I 3,240cl ~IOct. 18, 19721~1 720cI
I 1954 11Jul. 20,1954 IGI 1,97ocl I 197411Jul. 18, 1974 I~I 332cI
~IJul. 31, 1955 I~I 1,960cl I197511Jul. 25, 1975 I~I 760cI
I 195611Aug. 26, 19561~1 364cI I197611Sep. 4, 1976 I~I 446cI

I195711Jul. 17, 1957 I~I 716cI I197711Sep. 10, 1977IGI 1,480c l
I II II II I I II II II I

http://water.usgs.gov/nwis/peak?site_no=09483OOO&agency_cd=USGS&format=html 2/7/02



Surface Water for the Nation: Peak Streamflow Page 2 of2

•
~ISep. 11, 19581~1 860cl 1197811oct. 6,1977 I~I 764Cl
I1959 IIAug. 20, 19591031 2,540cl 1 197911oct. 21, 19781~1 1,040c

l

11960 IIAug. 20, 19601~1 609cj· 11980 IIAUg. 13, 1980lCillI 816cI
§JIAug. 22, 19611~1 5,0005,cl @illIJun. 25, 1981 I~I 746CI

• Peak Streamflow QualIficatIOn Codes.

• 5 -- Discharge affected to unknown degree by Regulation or Diversion
• 7 -- Discharge is an Historic Peak
• C -- All or part of the record affected by Urbanization, Mining, Agricultural changes, Channelization, or

other
• E -- Only Annual Maximum Peak available for this year

Questions about data .b2QleJ:~nt@~lJ§g§,g9..Y.

Feedback on this websitegs-w support nwisweb@usgs.gov
Surface Water for USA: Peak Streamflow
http://water.usgs.govInwis/peak?

Retrieved on 2002-02-07 11 :56:39 EST
P~p.l!rjm!'\!JLQ1Jb!'\Inter!Qr,JJ~S,G~Q.IQgi~l!tS!H:n~J

r.dY!H~y-S.t!ltementII m!idl!imJ~I II A~~~sibilHy-
5.82 0.97

•

•
http://water.usgs.gov/nwis/peak?site_no=09483000&agency_cd=USGS&format=html 2/7/02



442 GILA RIVER BASIN

•
I

I
J

09483000 TUCSON ARROYO AT VINE AVENUE, TUCSON, AZ

LOCATION.--Lat 32'13'00", long 110'56'54", SWI/4NE 1/4 sec.l8, T.14 S., R.14 E., Pima County, Hydrologic Unit 15050301, on right bank
Vine Avenue in Tucson, 0.2 mi downstream from Arroyo Chico. ' 1.1

DRAINAGE AREA.--8.2 mi2 since June 1956. Prior to August 1945,27.0 mi2
, See WSP 1733 for history of progressive reduction of drain~

area by flood-control diversion structures. ~
REMARKS.--A flood-control project, at upper end of natural basin, diverts runoff from 3.6 mi into Lakeside Reservoir (Atterbury), which ii

Pantano Wash drainage area. Another flood-control project diverts runoff from 15.2 mi near the upper end ofbasin into a flood-control del';
tion reservoir in SE 1/4 sec.29, T.14 S., R,14 E., from which reservoir water is released to Julian Wash, which enters Santa Cruz River UPSIfl:;lUl

from Tucson Arroyo. Since October 1969, all flow past the station is published.

Annual peak discharges

Water
Annual peak Discharge Water Annual peak

DischargeDate discharge Date discharge
year

(ft3/s)
codes year

(ft3/s) Codes

1956 08-26-56 364 C 1970 07-20-70 1,550 C
1957 07-17-57 716 C 1971 07-19-71 2,930 C
1959 08-20-59 2,540 C 1972 08-12-72 2,950 C
1960 08-20-60 609 C 1973 10-18-72 720 C
1961 08-22-61 15,000 UR,C 1974 07-18-74 332 C
1962 09-26-62 1,060 C 1975 07-25-75 760 C
1963 09-03-63 208 C 1976 09-04-76 446 C
1964 08-12-64 1,060 C 1977 09-10-77 1,480 C
1965 07-16-65 1,220 C 1978 10-06-77 764 C
1966 09-13-66 593 C 1979 10-21-78 1,040 C
1967 05-24-67 350 C 1980 08-13-80 816 C
1968 08-19-68 644 C 1981 06-25-81 746 C
1969 08-01-69 800 C

1Highest since 1940.

Discharge rating table developed October 1992 '0

Gage height Discharge Gage height Discharge
(ft) (ft3/s) (tt) (ft3/s)

2.0 73 7.0 9,600
2.5 263 8.0 14,000
3.0 570 9.0 19,400
4.0 1,700 10.0 25,000
5.0 3,550 11.0 32,500
6.0 6,100 12.0 40,000

Basin characteristics
:c-,>
.(:-....

Rainfall intensity, 24-hour-Main
Stream

Mean
Forested

Mean
channel

length basin Soil annual 2-year 50-year
slope elevation

area index precipitation (in) (in)
(ftIml) (mi)

(ft)
(percent) (in) -37.0 5.5 2,510 0.0 1.0 11.0 1.8 3.9-
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1*****************************************

e * *
FLOOD HYDROGRAPH PACKAGE (HEC-l)

JUN 1998
VERSION 4.1

RUN DATE 21MAR02 TIME 08:49:02

i**************************************

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

tt*************************************** ***************************************

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECI (JAN 73), HECIGS, HECIDB, 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-l INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

***********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 3:
Tuscan Arroyo

100-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph•

1
2
3
4
5
6
7
8
9

10
11
12
13
14

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
IT
10

File: TAI00-6.ihl

2
3

Date: 03-18-02

800

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 2.61
An rainfall areal reduction factor of 0.948

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.21 .21 .21 .17 .16 .16 .12 .12 .12 .05 .05 .05 .05 .05 .04 .02 .02 .02

8.120
15

Rainfall depth of 3.58 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.948 is used.

3.39
0.000 0.013 0.018 0.028 0.043 0.055 0.066 0.078 0.090 0.102
0.116 0.132 0.154 0.199 0.284 0.464 0.679 0.812 0.880 0.922
0.948 0.961 0.974 0.987 1.000

0.22 0.25 4.80 0.32 40.00
0.896 0.426

0 5 16 30 65 77 84 90 94 97
100

38 feet/mile, Kb= .026.180 miles, S=L=

TA
Subbasin

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
IN
KM
KM
PB
PC
PC
PC
LG
UC
UA
UA

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

1*****************************************

el ~ FLOOD HYDROG~~~H P~~~~GE (HEC-l ) *

VERSION 4.1

43 zz
*i************************************+'

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616



RUN 'DATE 21MAR02 TIME 08:49:02 (916) 756-1104

•

*
*****************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 3:
Tuscon Arroyo

100-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph

***************************************

File: TA100-6, ih1 Date: 03-18-02

***********************************************************************

14 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

I DATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 0 ENDING DATE
NDTIME 0238 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE 26.63 HOURS

•
ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

15 KK TA

Subbasin

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 2.61
An rainfall areal reduction factor of 0.948

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.21 .21 .21 .17 .16 .16 .12 .12 .12 .05 .05 .05 .05 .05 .04 .02 .02 .02

L= 6.180 miles, S= 38 feet/mile, Kb= .02

Rainfall depth of 3.58 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.948 is used.

32 IN TIME DATA FOR
JXMIN

JXDATE
JXTIME

INPUT TIME
15
o
o

SERIES
TIME INTERVAL
STARTING DATE
STARTING TIME

IN MINUTES

•
31 BA

35 PB

36 PI

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 8.12 SUBBASIN AREA

PRECIPITATION DATA

STORM 3.39 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00' 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 O. 01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 O. 00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

39 LG GREEN AND AMPT LOSS RATE
STRTL 0.22 STARTING LOSS

DTH 0.25 MOISTURE DEFICIT
PSIF 4.80 WETTING FRONT SUCTION

XKSAT 0.32 HYDRAULIC CONDUCTIVITY
RTIMP 40.00 PERCENT IMPERVIOUS AREA

40 UC CLARK UNITGRAPH
TC 0.90 TIME OF CONCENTRATION

R 0.43 STORAGE COEFFICIENT

41 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77.0 84. a 90.0 94.0 97.0

100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.90 HR, R= 0.43 HR

SNYDER TP= 0.44 HR, CP= 0.52

UNIT HYDROGRAPH
80 END-OF-PERIOD ORDINATES

110. 322. 559. 911. 1326. 1752. 2212. 2662. 3511. 4758.

• 5816. 6287. 6342. 6331. 621l. 6052. 5885. 5709. 5535. 5331.
5105. 4886. 466l. 4443. 4240. 4053. 3872 . 3639. 3365. 311l.
2877 . 2660. 2460. 2275. 2103. 1945. 1799. 1663. 1538. 1422.
1315. 1216. 1124. 1040. 96l. 889. 822. 760. 703. 650.

60l. 556. 514. 475. 439. 406. 376. 347. 321. 297.
275. 254. 235. 217 . 20l. 186. 172. 159. 147. 136.
126. 116. 107. 99. 92. 85. 79. 73. 67. 62.

HYDROGRAPH AT STATION TA

TOTAL RAINFALL = 3.39, TOTAL LOSS = 1.21, TOTAL EXCESS = 2.18

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ (CFS) (HR)
(CFS)

+ 7846. 4 .43 1872. 473. 426. 426.
( INCHES) 2.144 2.167 2.167 2.167

IAC-FT) 928. 938. 938. 938.

CUMULATIVE AREA = 8.12 SQ MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK 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
+ TA 7846. 4.43 1872 . 473 . 426. 8.12

*** NORMAL END OF HEC-1 '* *

•



U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

***************************************

(HEC-1i

21MAR02 TIME 08:49:13

FLOOD HYDROGRAPH PACKAGE
JUN 1998

VERSION 4.1

RUN DATE

1*****************************************

* *e*
***************************************** ***************************************

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

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

LINE 10 1 2 3 4 5 6 7 8 .. ; 9 10

***********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 3:
Tuscon Arroyo

50-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrographe

1
2
3
4
5
6
7
8
9

10
11
12
13
14

10
10
ID
ID
ID
ID
ID
10
ID
ID
ID
ID
IT
IO

File: TA50-6.ih1

2
3

Date: 03-18-02

800

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 2.61
An rainfall areal reduction factor of 0.948

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.18 .18 .18 .14 .14 .14 .10 .10 .10 .04 .04 .04 .04 .04 .03 .02 .02 .02

8.120
15

Rainfall depth of 3.21 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.948 is used.

3.04
0.000 0.013 0.018 0.028 0.043 0.055 0.066 0.078 0.090 0.102
0.116 0.132 0.154 0.199 0.284 0.464 0.679 0.812 0.880 0.922
0.948 0.961 0.974 0.987 1.000

0.22 0.25 4.80 0.32 40.00
0.972 0.467

0 5 16 30 65 77 84 90 94 97
100

38 feet/mile, Kb= .026.180 miles, S=L=

TA
Subbasin

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
IN
KM
KM
PB
PC
PC
PC
LG
UC
UA
UA

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

1*****************************************

* *

43 zz
***************************************

e:
*

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998

VERSION 4.1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC 8NGINEERING CENTER

609 S8COND STREET
DAVIS, CALIFORNIA 95616



RUN DAffE 21MAR02 TIME 08:49:13 (916) 756-1104

•

*
***************************************** ***************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 3:
Tuscon Arroyo

50-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph

File: TA50-6.ihl Date: 03-18-02

***********************************************************************

14 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
I PLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

I DATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0238 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE 26.63 HOURS

•
ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

15 KK TA

Subbasin

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 2.61
An rainfall areal reduction factor of 0.948

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.18 .18 .18 .14 .14 .14 .10 .10 .10 .04 .04 .04 .04 .04 .03 .02 .02 .02

L= 6.180 miles, S= 38 feet/mile, Kb= .02

Rainfall depth of 3.21 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.948 is used.

32 IN TIME DATA FOR
JXMIN

JXDATE
JXTIME

INPUT TIME
15
o
o

SERIES
TIME INTERVAL
STARTING DATE
STARTING TIME

IN MINUTES

SUBBASIN RUNOFF DATA

PRECIPITATION DATA

INCREMENTAL PRECIPITATION PATTERN

SUBBASIN CHARACTERISTICS
TAREA 8.12 SUBBASIN AREA

3.04 BASIN TOTAL PRECIPITATIONSTORM35 PB

36 PI

31 BA

•



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o. 00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o. 00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o. 00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o. 00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 O. 01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 O. 02 0.02
0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 O. 03 0.03
0.02 0.02 0.02 0.02 0.02 O. 02 0.02 0.01 O. 01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 O. 01 0.01
0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 O. 00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O. 00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

39 LG GREEN AND AMPT LOSS RATE
STRTL 0.22 STARTING LOSS

DTH 0.25 MOISTURE DEFICIT
PSIF 4. 80 WETTING FRONT SUCTION

XKSAT 0.32 HYDRAULIC CONDUCTIVITY
RTIMP 40.00 PERCENT IMPERVIOUS AREA

40 DC CLARK UNITGRAPH
TC 0.97 TIME OF CONCENTRATION

R 0.47 STORAGE COEFFrCI ENT

41 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94 . a 97.0

100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC~ 0.97 HR, R~ 0.47 HR

SNYDER TP~ 0.48 HR, CP~ 0.52

UNIT HYDROGRAPH
88 END~OF-PERIOD ORDINATES

93. 272. 449. 724. 1083. 1426. 1802. 2198. 2665. 3490.

• 4550. 5393. 5751. 5800. 5807. 5721. 5587. 5453. 5309. 5166.
5011. 4830. 4645. 4461. 4271. 4089. 3918. 3760. 3612. 3428.
3200. 2980. 2774. 2583. 2405. 2239. 2085. 1941. 1808. 1683.
1567. 1459. 1359. 1265. 1178. 1097. 1021. 951. 885. 824.

767. 714. 665. 619. 577. 537. 500. 465. 433. 404.
376. 350. 326. 303. 282. 263. 245. 228. 212. 198.
184 . 171. 159. 148. 138. 129. 120. 112. 104. 97.

90. 84. 78. 73. 68. 63. 59. 55.

HYDROGRAPH AT STATION TA

TOTAL RAINFALL ~ 3.04, TOTAL LOSS = 1.16, TOTAL EXCESS ~ 1. 88

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ (CFS) (HRI
(CFS)

+ 6446. 4.50 1613 . 408. 368. 368.
( INCHES) 1. 846 1. 870 1.870 1.870

(AC-FT) 800. 810. 810. 810.

CUMULATIVE AREA = 8.12 SQ MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK 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
+ TA 6446. 4.50 1613 . 408. 368. 8.12

*** NORMAL END OF HEC-1 ***

•



1*****************************************e * *
fLOOD HYDROGRAPH PACKAGE (HEC-1)

JUN 1998
VERSION 4.1

RUN DATE 21MAR02 TIME 08:49:24

***************************************

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

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

LINE ID 1 2 3 4 5 6 7 8 9 10

***********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 3:
Tuscan Arroyo

25-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrographe

1
2
3
4
5
6
7
8
9

10
11
12
13
14

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
IT
10

File: TA25-6.ih1

2
3

Date: 03-18-02

800

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 2.61
An rainfall areal reduction factor of 0.948

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.16 .16 .15 .12 .12 .11 .09 .08 .08 .03 .03 .03 .03 .03 .03 .02 .02 .02

8.120
15

Rainfall depth of 2.85 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.948 is used.

2.70
0.000 0.013 0.018 0.028 0.043 0.055 0.066 0.078 0.090 0.102
0.116 0.132 0.154 0.199 0.284 0.464 0.679 0.812 0.880 0.922
0.948 0.961 0.974 0.987 1.000

0.22 0.25 4.80 0.32 40.00
1.058 0.513

0 5 16 30 65 77 84 90 94 97
100

38 feet/mile, Kb= .026.180 miles, S=L=

TA
Subbasin

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
IN
KM
KM
PB
PC
PC
PC
LG
UC
UA
UA

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

43 zz
1*****************************************

*e* FLOOD HYDROG~~PH PACKAGE (HEC-1)
JUN 1998

VERSION 4.1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616



RUN DATE 21MAR02 TIME 08:49:24 (916) 756-1104

• •
*****************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 3:
Tuscon Arroyo

25-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph

File: TA25-6.ih1 Date: 03-18-02

******************'*****************************************************

14 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
I PLOT 0 PLOT CONTROL
QSCAL O. HYDROGRP.PH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

I DATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0238 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE 26.63 HOURS

•
ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

15 KK TA

**************

Subbasin

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 2.61
An rainfall areal reduction factor of 0.948

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.16 .16 .15 .12 .12 .11 .09 .08 .08 .03 .03 .03 .03 .03 .03 .02 .02 .02

L~ 6.180 miles, S~ 38 feet/mile, Kb~ .02

Rainfall depth of 2.85 was spacial1y reduced as shown by the PB record.
An areal reduction coefficient of 0.948 is used.

32 IN TIME DATA FOR
JXMIN

JXDATE
JXTIME

INPUT TIME
15
o
o

SERIES
TIME INTERVAL
STARTING DATE
STARTING TIME

IN MINUTES

•
31 BA

35 PB

36 PI

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 8.12 SUBBASIN AREA

PRECIPITATION DATA

STORM 2.70 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o. 00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O. 00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 O. 01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 O. 02
0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 O. 01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 O. 01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O. 00 0.00

39 LG GREEN AND AMPT LOSS RATE
STRTL 0.22 STARTING LOSS

DTH 0.25 MOISTURE DEFICIT
PSIF 4.80 WETTING FRONT SUCTION

XKSAT 0.32 HYDRAULIC CONDUCTIVITY
RTIMP 40.00 PERCENT IMPERVIOUS AREA

40 UC CLARK UNITGRAPH
TC 1. 06 TIME OF CONCENTRATION

R 0.51 STORAGE COEFFICIENT

41 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77.0 84. a 90.0 94.0 97.0

100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC~ 1. 06 HR, R~ 0.51 HR

SNYDER TP~ 0.53 HR, CP~ 0.52

UNIT HYDROGRAPH
96 END-OF-PERIOD ORDINATES

78. 229. 370. 580. 870. 1158. 1459. 1787. 2111. 2571.

• 3329. 4211. 4928. 5241. 5285. 5317. 5268. 5155. 5048. 4934.
4811. 4695. 4563. 4407. 4254. 4102. 3943. 3789. 3644. 3508.
3381. 3249. 3079. 2886. 2704. 2534. 2374. 2225. 2085. 1954.
1831. 1715. 1608. 1506. 1412. 1323. 1239. 1161. 1088. 1020.

956. 896 . 839. 786. 737. 691. 647. 606. 568. 532.
499. 468. 438. 411. 385. 360. 338. 317 . 297. 278.
260. 244. 229. 214. 201. 188. 176. 165. 155. 145.
136. 127. 119. 112. 105. 98. 92. 86. 81. 76.

71. 67. 62. 58. 55. 51.

HYDROGRAPH AT STATION TA

TOTAL RAINFALL ~ 2.70, TOTAL LOSS ~ 1.10, TOTAL EXCESS ~ 1. 60

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ (CFS) (HR)
(CFS)

+ 5179. 4.53 1367. 347. 313 . 313.
( INCHES) 1.566 1. 589 1. 589 1.589

(AC-FT) 678. 688. 688. 688.

CUMULATIVE AREA ~ 8. 12 SQ MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK 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
+ TA 5179. 4.53 1367. 347. 313 . 8.12

*'* NORMAL END OF HEC-1 ***

•



1*****************************************

* *
FLOOD HYDROGRAPH PACKAGE (HEC-1)

JUN 1998
VERSION 4.1• RUN DATE 21MAR02 TIME 08:49:33

***************************************

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

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

LINE ID 1. 2 3 4 5 6 7 8 9 10

***********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 3:
Tuscon Arroyo

10-Year, 6-Hour Storm
Green & Ampt Raihfall Losses
Clark Unit Hydrograph•

1
2
3
4
5
6
7
8
9

10
11
12
13
14

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
IT
10

File: TA10-6.ih1

2
3

Date: 03-18-02

800

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 2.61
An rainfall areal reduction factor of 0.948

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.12 .12 .12 .09 .08 .08 .06 .06 .06 .03 .03 .02 .02 .02 .02 .01 .01 .01

depth of 2.37 was spacially reduced as shown by the PB record.
reduction coefficient of 0.948 is used.

97

0.102
0.922

94

0.090
0.880

90

0.078
0.812

84

0.066
0.679

77

0.055
0.464

38 feet/mile, Kb~ .026.180 miles, S~

0.013 0.018 0.028 0.043
0.132 0.154 0.199 0.284
0.961 0.974 0.987 1. 000
0.25 4.80 0.32 40.00

0.605
5 16 30 65

L~

8.120
15

Rainfall
An areal

2.25
0.000
0.116
0.948

0.22
1.229

o
100

TA
Subbasin

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
IN
KM
KM
PB
PC
PC
PC
LG
UC
UA
UA

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

1*****************************************

* *

43 zz
***************************************.* FLOOD HYDROGRAPH PACKAGE (HEC-1)

JUN 1998
VERSION 4.1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616



RUN DATE 21MAR02 TIME 08:49:33 (916) 756-1104

•

*
*****************************************

Hydrology Mamlal Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 3:
Tuscan Arroyo

la-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph

***************************************

File: TA10-6.ih1 Date: 03-18-02

***********************************************************************

14 10

IT

OUTPUT CONTROL
IPRNT
I PLOT
QSCAL

HYDROGRAPH TIME
NMIN

IDATE
ITIME,

NQ
NDDATE
NDTIME
ICENT

VARIABLES
3
o

O.

DATA
2
o

0000
800

2 a
0238

19

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

0.03 HOURS
26.63 HOURS

•
ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** +.** +.** *** **+. *** *** *** *** *** *** *** *** *** *** *** *** *** **+. *** *** *+.* *** *** *** ***

15 KK TA

Subbasin

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 2.61
An rainfall areal reduction factor of 0.948

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.12 .12 .12 .09 .08 .08 .06 .06 .06 .03 .03 .02 .02 .02 .02 .01 .01 .01

L~ 6.180 miles, S= 38 feet/mile, Kb= .02

Rainfall depth of 2.37 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.948 is used.

32 IN TIME DATA FOR
JXMIN

JXDATE
JXTIME

INPUT TIME
15
a
o

SERIES
TIME INTERVAL
STARTING DATE
STARTING TIME

IN MINUTES

INCREMENTAL PRECIPITATION PATTERN

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 8.12 SUBBASIN AREA

•
31 BA

35 PB

36 PI

PRECIPITATION DATA

STORM 2.25 BASIN TOTAL PRECIPITATION



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o. 00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 o. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.01 O. 01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 O. 02 0.02
0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 O. 03 0.03
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 O. 01 O. 01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

39 LG GREEN AND AMPT LOSS RATE
STRTL 0.22 STARTING LOSS

DTH 0.25 MOISTURE DEFICIT
PSIF 4.80 WETTING FRONT SUCTION

XKSAT 0.32 HYDRAULIC CONDUCTIVITY
RTIMP 40.00 PERCENT IMPERVIOUS AREA

40 UC CLARK UNITGRAPH
TC 1. 23 TIME OF CONCENTRATION

R 0.61 STORAGE COEFFICIENT

41 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0

100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC~ 1.23 HR, R~ 0.61 HR

SNYDER TP~ 0.62 HR, CP~ 0.52

UNIT HYDROGRAPH
113 END-OF-PERIOD ORDINATES

57. 168. 274. 395. 578. 798. 1007. 1226. 1468. 1709.

• 1937. 2379. 3037. 3674. 4211. 4456. 4492. 4525. 4525. 4467.
4387. 4312. 4231. 4143. 4058. 3973. 3870. 3754. 3644. 3534.
3419. 3304. 3196. 3093. 2996. 2904. 2812. 2691. 2547 . 2410.
2281. 2159. 2043 . 1933. 1830. 1732. 1639. 1551. 1468. 1389.
1315. 1244. 1177. 1114. 1055. 998. 944. 894. 846. 801.
758. 717. 679. 642. 608. 575. 544. 515. 488. 461.
437. 413. 391. 370. 350. 331. 314. 297. 281. 266.
252. 238. 225. 213 . 202. 191. 181. 171. 162. 153.
145. 137. 130. 123. 116. 110. 104. 99. 93. 88.

84. 79. 75. 71. 67. 63. 60. 57. 54. 51.
48. 46. 43.

*** ***

HYDROGRAPH AT STATION TA

TOTAL RAINFALL = 2.25, TOTAL LOSS ~ 1. 02, TOTAL EXCESS ~ 1. 23

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ (CFS) (HR)
(CFS)

+ 3564. 4.63 1045. 267. 241. 241.
(INCHES) 1.196 1. 223 1.223 1. 223

(AC-FT) 518. 529. 529. 529.

CUMULATIVE AREA ~ 8.12 SQ MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK 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
+ TA 3564. 4.63 1045. 267. 241. 8.12

* ** NORMAL END OF HEC-1 ***

•



1*****************************************

•

: FLOOD HYDROGRAPH PACKAGE (HEC-11 •
JON 1998

VERSION 4.1

RUN DATE 21MAR02 TIME 08:49:44

**~************************************

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEfINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE OSED WITH THE 1973-STYLE INPOT 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:REAO TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

***********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 3:
Tuscan Arroyo

5-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph•

1
2
3
4
5
6
7
8
9

10
11
12
13
14

ID
ID
ID
10
10
ID
ID
ID
ID
ID
ID
10
IT
10

File: TA5-6.ih1

2
3

Date: 03-18-02

800

The Clark Onit Hydrograph is used for this basin.
The Orban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 2.61
An rainfall areal reduction factor of 0.948

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.10 .10 .09 .07 .06 .05 .05 .05 .05 .02 .02 .02 .02 .02 .02 .01 .01 .01

depth of 2.03 was spacially reduced as shown by the PB record.
reduction coefficient of 0.948 is used.

97

0.102
0.922

94

0.090
0.880

90

0.078
0.812

84

0.066
0.679

77

0.055
0.464

38 feet/mile, Kb~ .026.180 miles, S=

0.013 0.018 0.028 0.043
0.132 0.154 0.199 0.284
0.961 0.974 0.987 1. 000
0.25 4.80 0.32 40.00

0.704
5 16 30 65

L~

TA
Subbasin

8.120
15

Rainfall
An areal
1. 92

0.000
0.116
0.948

0.22
1.408

o
100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
SA
IN
KM
KM
PB
PC
PC
PC
LG
OC
UA
lJA

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

1*********************.********************
43 zz

***************************************

.~
FLOOD HYDROGRAPH PACKAGE (HEC-11

"UN ] 998
VERSION 4.1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616



*****************************************•
RUN DATE 21MAR02 TIME 08:49:44

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 3:
Tuscon Arroyo

5-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph

(916) 756-1104

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

File: TA5-6.ih1 Date: 03-18-02

***********************************************************************

14 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
I PLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

I DATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 0 ENDING DATE
NDTIME 0238 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE 26.63 HOURS

•
ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

15 KK TA

Subbasin

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 2.61
An rainfall areal reduction factor of 0.948

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.10 .10 .09 .07 .06 .05 .05 .05 .05 .02 .02 .02 .02 .02 .02 .01 .01 .01

L~ 6.180 miles, S~ 38 feet/mile, Kb~ .02

Rainfall depth of 2.03 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.948 is used.

32 IN TIME DATA FOR
JXMIN

JXDATE
JXTIME

INPUT TIME
15
o
o

SERIES
TIME INTERVAL
STARTING DATE
STARTING TIME

IN MINUTES

INCREMENTAL PRECIPITATION PATTERN

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 8.12 SUBBASIN AREA

•
31 BA

35 PB

36 PI

PRECIPITATION DATA

STORM 1.92 BASIN TOTAL PRECIPITATION





1*****************************************

•
* ,LOOD HYDROGRAPH PACKAGE (HEC-1) *

JUN 1998
VERSION 4.1

RUN DATE 21MAR02 TIME 08:49:55

u.S. ARMY CORPS 0, 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 XXX XX .X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DS, AND HEC1KW.

THE DE,INITIONS 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 ,ORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE ,REQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 3:
Tuscan Arroyo

2-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph•

1
2
3
4
5
6
7
8
9

10
11
12
13
14

ID
ID
ID
ID
10
ID
ID
ID
ID
ID
ID
ID
IT
IO

File: TA2-6.ih1

2
3

Date: 03-18-02

800

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 2.61
An rainfall areal reduction factor of 0.948

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.06 .06 .05 .04 .03 .03 .03 .03 .03 .02 .02 .02 .01 .01 .01 .01 .01 .01

8.120
15

Rainfall depth of 1. 54 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.948 is used.

1. 46
0.000 0.013 0.018 0.028 0.043 0.055 0.066 0.078 0.090 0.102
0.116 0.132 0.154 0.199 0.284 0.464 0.679 0.812 0.880 0.922
0.948 0.961 0.974 0.987 1.000

0.22 0.25 4.80 0.32 40.00
.500 0.755

0 5 16 30 65 77 84 90 94 97
100

38 feet/mile, Kb= .026.180 miles, S=L~

TA
Subbasin

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
IN
KM
KM
PB
PC
PC
PC
LG
UC
UA
iJA

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

1*****************************************
43 zz

***************************************•• FLOOD HYDROGRAPH PACKAGE (HEC-11
JUN 1998

VERSION 4.1

U.s. ARMY CORPS 0, ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALI,ORNIA 95616



e *
*****************************************

RUN DATE 21MAR02 TIME 08:49:55 (9161 756-1104

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 3:
Tuscon Arroyo

2-Year, 6-Hour Storm
Green & Arnpt. Rainfall Losses
Clark Unit Hydrograph

File: TA2-6.ih1 Date: 03-18-02

***********************************************************************

14 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

IDATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0238 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE 26.63 HOURS

e
ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

15 KK TA

Subbasin

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 2.61
An rainfall areal reduction factor of 0.948

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.06 .06 .05 .04 .03 .03 .03 .03 .03 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 6.180 miles, S= 38 feet/mile, Kb= .02

Rainfall depth of 1.54 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.948 is used.

32 IN TIME DATA FOR
JXMIN

JXDATE
JXTIME

INPUT TIME
15
o
o

SERIES
TIME INTERVAL
STARTING DATE
STARTING TIME

IN MINUTES

INCREMENTAL PRECIPITATION PATTERN

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 8.12 SUBBASIN AREA

•
31 BA

35 PB

36 PI

PRECIPITATION DATA

STORM 1.46 BASIN TOTAL PRECIPITATION



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

39 LG GREEN AND AMPT LOSS RATE
STRTL 0.22 STARTING LOSS

DTH 0.25 MOISTURE DEFICIT
PSIF 4. 80 WETTING FRONT SUCTION

XKSAT 0.32 HYDRAULIC CONDUCTIVITY
RTIMP 40.00 PERCENT IMPERVIOUS AREA

40 UC CLARK UNITGRAPH
TC 1. 50 TIME OF CONCENTRATION

R 0.76 STORAGE COEFFICIENT

41 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0

100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 1. 50 HR, R= 0.76 HR

SNYDER TP= 0.76 HR, CP= 0.51

UNIT HYDROGRAPH
140 END-OF-PERIOD ORDINATES

38. 112. 182. 250. 337. 466. 612. 751. 885. 1035.

• 1202. 1361. 1514. 1739. 2113. 2549. 2967. 3367. 3577 . 3603.
3629. 3653. 3657. 3624. 3573. 3524. 3478. 3426. 3368. 3313 .
3261. 3203. 3132. 3057. 2986. 2917 . 2844. 2766. 2692. 2621.
2553. 2488. 2426. 2366. 2309. 2232. 2136. 2044. 1955. 1871.
1790. 1713. 1639. 1568. 1500. 1435. 1373. 1314. 1257. 1203.
1151. 1101. 1054. 1008. 965. 923. 883. 845. 808. 774 .
740. 708. 678. 648. 620. 594. 568. 543. 520. 497.
476. 455. 436. 417 . 399. 382. 365. 349. 334. 320.
306. 293. 280. 268. 256. 245. 235. 225. 215. 206.
197. 188. 180. 172. 165. 158. 151. 144. 138. 132.
127. 121. 116. 111. 106. 10l. 97. 93. 89. 85.
8l. 78. 74. 7l. 68. 65. 62. 60. 57. 55.
52. 50. 48. 46. 44. 42. 40. 38. 37. 35.

***

HYDROGRAPH AT STATION TA

TOTAL RAINFALL = 1. 46, TOTAL LOSS = 0.84, TOTAL EXCESS = 0.62

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ (CFS) (HR)
(CFS)

+ 1442. 4.77 522. 136. 122. 122.
(INCHES) 0.597 0.621 0.621 0.621

(AC-FT) 259. 269. 269. 269.

CUMULATIVE AREA = 8.12 sQ MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 8ASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ TA 1442. 4.77 522. 136. 122. 8.12

• *** NORMAL END OF HEC-1 ***



U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

***************************************

(HEC-1 )

21MAR02 TIME 08:50:05

FLOOD HYDROGRAPH PACKAGE
JUN 1998

VERSION 4.1

RUN DATE

1*****************************************

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

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

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

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-l INPUT PAGE

ID 1 2 3 4 5 6 7 8 9 10

***********************************************************************

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

38 feet/mile, Kb= .02

Date: 03-18-02

800

6.180 miles, S=L=

2
3

File: TA2A-6.ihl

Multiple Frequency Ratio Test Watershed 3:
Tuscan Arroyo

2-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph

Time of Concentration for this sub-basin is based on the follOWing:
6-Hour Rainfall, Pattern No. 2.61
An rainfall areal reduction factor of 0.948

TA
Subbasin

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.06 .06 .05 .04 .03 .03 .03 .03 .03 .02 .02 .02 .01 .01 .01 .01 .01 .01

8.120
15

Rainfall depth of 1. 54 was spacia1ly reduced as shown by the PB record.
An areal reduction coefficient of 0.948 is used.

1. 46
0.000 0.013 0.018 0.028 0.043 0.055 0.066 0.078 0.090 0.102
0.116 0.132 0.154 0.199 0.284 0.464 0.679 0.812 0.880 0.922
0.948 0.961 0.974 0.987 1. 000

0.22 0.25 4.80 0.32 40.00
1.857 0.957

0 5 16 30 65 77 84 90 94 97
100

ID
ID
ID
1D
ID
ID
ID
ID
ID
ID
ID
ID
IT
IO

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
IN
KM
KM
PB
PC
PC
PC
LG
UC
UA
UA

zz

LINE

1
2
3
4
5
6• 7
8
9

10
11
12
13
14

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

43
1*****************************************

.~
FLOOD HYDROGRAPH PACKAGE (HEC-l)

JUN 1998
VERSION 4.1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616



•
RUN DATE 21MAR02 TIME 08:50:05

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 3:
Tuscan Arroyo

2-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
Clark Unit Hydrograph

(916) 756-1104

File: TA2A-6.ihl Date: 03-18-02

***********************************************************************

14 10

IT

OUTPUT CONTROL
IPRNT
I PLOT
QSCAL

HYDROGRAPH TIME
NMIN

I DATE
ITIME

NQ
NDDATE
NDTIME
ICENT

VARIABLES
3
o

O.

DATA
2
o

0000
800

2 0
0238

19

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

0.03 HOURS
26.63 HOURS

•
ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** **+ *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** x** +** *** *** *** *** *** *** *** *** ***

15 KK TA

Subbasin

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern NO. 2.61
An rainfall areal reduction factor of 0.948

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.06 .06 .05 .04 .03 .03 .03 .03 .03 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 6.180 miles, S~ 38 feet/mile, Kb~ .02

Rainfall depth of 1.54 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.948 is used.

32 IN TIME DATA FOR
JXMIN

JXDATE
JXTIME

INPUT TIME
15
o
o

SERIES
TIME INTERVAL
STARTING DATE
STARTING TIME

IN MINUTES

INCREMENTAL PRECIPITATION PATTERN

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 8.12 SUBBASIN AREA

•
31 BA

35 PB

36 PI

PRECIPITATION DATA

STORM 1.46 BASIN TOTAL PRECIPITATION



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 O. OJ 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

39 LG GREEN AND AMPT LOSS RATE
STRTL 0.22 STARTING LOSS

DTH 0.25 MOISTURE DEFICIT
PSIF 4.80 WETTING FRONT SUCTION

XKSAT 0.32 HYDRAULIC CONDUCTIVITY
RTIMP 40.00 PERCENT IMPERVIOUS AREA

40 UC CLARK UNITGRAPH
TC 1. 86 TIME OF CONCENTRATION

R 0.96 STORAGE COEFFICIENT

41 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0

100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC~ 1.86 HR, R~ 0.96 HR

SNYDER TP~ 0.95 HR, CP~ 0.51

UNIT HYDROGRAPH
177 END-OF-PERIOD ORDINATES

24. 72. 117 . 162. 205. 258. 339. 434. 525. 613 .

• 699 . 794. 900. 1004. 1105. 1202. 1325. 1546. 1831. 2107.
2373. 2629. 2798. 2850. 2868. 2886. 2903. 2916. 2904. 2873.
2842. 2812. 2784. 2753. 2719. 2684. 2650. 2617. 2585. 2545.
2497. 2450. 2405. 2361. 2317. 2269. 2220. 2173. 2128. 2084.
2042. 2001. 1961. 1923. 1886. 1846. 1794- 1732. 1673. 1616.
1560. 1507. 1455. 1405. 1357. 1311. 1266. 1223. 1181. 1140.
1101. 1064. 1027. 992. 958. 925. 894. 863. 833. 805.
777. 751. 725. 700. 676. 653. 631. 609. 588. 568.
549. 530. 512. 494. 477. 461. 445. 430. 415. 401.
387. 374. 361. 349. 337. 325. 314. 303. 293. 283.
273. 264. 255. 246. 238. 230. 222. 214. 207. 200.
193. 186. 180. 174. 168. 162. 157. 151. 146. 141.
136. 132. 127. 123. 118. 114. 111. 107. 103. 100.

96. 93. 90. 87. 84. 81. 78. 75. 73. 70.
68. 66. 63. 61. 59. 57. 55. 53. 51. 50.
48. 46. 45. 43. 42. 40. 39. 38. 36. 35.
34. 33. 32. 30. 29. 28. 27.

HYDROGRAPH AT STATION TA

TOTAL RAINFALL = 1. 46, TOTAL LOSS ~ 0.84, TOTAL EXCESS = 0.62

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ (CFS) (HR)
(CFS)

+ 1242. 4.97 512. 136. 122. 122.
( INCHES) 0.587 0.621 0.621 0.621

(AC-FT) 254. 269. 269. 269.

CUMULATIVE AREA = 8.12 SQ MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK 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
TA 1242. 4.97 512. 136. 122. 8.12



~ *** NORMAL END OF HEC-l ***

~

•
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• • •
Comparison of results for the Tucson Arroyo watershed
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Comparison of results for the Tucson Arroyo watershed

2.4

2.1

1.5 :i
Q)
u
x

UJ

1.2 ]
c:
l'tl
a:
'0
Q)

0.9 ro
:::l
E
:::l
U
u0.6 <t

1.8 ~
~
u
c:
c:

0.3

0.0

1098765432

- -~ - -~ - -- .._- .- -

-100-Year Discharge

5-Year Discharge

- 5-Year Ratio Discharge

- 100-Year Excess

5-Year Excess

- -- - .--

-- -

-- --

-- - - -

- - - - -

.-
I

1000

o
o

5000

3000

2000

6000

8000

7000

(J)u
c:

~ 4000...
l'tl
~

U
(J)

is

Time, in hours



• •
Comparison of results for the Tucson Arroyo watershed

•
-- ---, -, - - -- - r- - - - - . - I

I- 100-Year Discharge (\
I I

I- 2-Year Discharge I \

I- 2-Year Ratio Discharge

- 100-Year Excess /\ I I
2-Year Excess

If \
I

- - -1/ \

- \ --

\ I- -

- \ r/,
- -- --- ----I --

II I ~"'\
I I

I

I- --

kt'/~
~

- --,- --

N i
I

I'--- I.-----:l-- - -r r r i -

8000

7000

6000

5000
til-o
c:

~ 4000...
ro
J:
o
til

i5
3000

2000

1000

o
o 2 3 4 5

Time, in hours

6 7 8 9

2.4

2.1

1.8 :fl
J:
o
c:
c:

1.5 ~-

~
o
><
w

1.2 ~
c:
ro
a:
1::l
~

0.9 ro
::J

E
::J
o
o0.6 ~

0.3

0.0

10



•

•

•



___._..._ .._ .....~~~_.. .__.. .... ._..__... PagL__._ of ._ Page(s)

Project Number: _ .. _..Project: .__~ _

Notes: _.. .

Stantec Lc_o_mp_u_ted_B_y_:__.._.. _ _ _ ___.__ _Da_te_:.__ _:.__:_:.._ _._C_he_ck_e_dB_y_:.-__ _ _-.._ _.-_ _ _ _ _ _ _ _Da_te_:.__:~_."_ _:_ _ -'

.. _..·Q4:T~~,j.j.~_.-Eb~.1~.~ .
.,._.... .Om," .., ..... ,.1 •.........•

:1::'1-_..L~-;_·_~-----t·--r-·-l----t-·-l·--t--r .. ··'·_._-:-:-:i-.-!"--'~-=:++t===~

......, .....,...! ...;!



Project:

Notes:

___._.•_. ~_____ Project Number: _ ~._ .•.• ...• ~~~.

............... ~ . _ _.............. . Scale: ..~ .

_____.__.__._. ....__ . ._~. __. ._._. .. .• ._ Page.__._. of ~ . Page(s)

Computed By: Date: .. .. . Checked By:.............. Date:..



Page __.__..~ of __..... Page(s)

Projecl Number: ._..__

._. Scale: ..• _

Project:_

Noles:

, / " /Stantec l-c_o_m_pu_le_d_B_y: ....__••_•..._..•._.__- _"._--_-_.-_..•_•.._-._-."_O_a_Ie_:._--_-·_~-._..-_..-_~_--_-_C_he_c_ke_d_B_y:_._-.-_-_--_.•._--_-'"_..--_.-_.--_-.•_.---_.-_O_al_e:_-.-_,__·-_--_-.._::_•.•_.... ..-J



Annual peak discharges

09515800 HARTMAN WASH NEAR WICKENBURG, AZ

LbCATION.-"Lat33;5T46'i, long 112'49'40", in SE I/4 sec.12, T.7 N., R.6 w., Maricopa County, Hydrologic Unit 15070103, at U.S. Highway 60
5.7 mi west of Wickenburg. '

DRAINAGE AREA.--5.57 mi2.

•
838 GILA RIVER BASIN

Water Annual peak
Date dischargeyear

(it3/s)

1964 08-23-64 L(W)

1965 09-04-65 50
1966 09-13-66 150
1967 08-14-67 2,600
1968 12-19-67 360
1969 08-00-69 5.0
1970 09-05-70 1,600
1971 08-19-71 1,000
1972 09-03-72 0.5
1973 10-07-72 300
1974 07-30-74 35
1975 07-13-75 100

Discharge
codes

ES

ES
ES
ES

Water Annual peak
Dischargeyear Date discharge

(it3/s) codes

1976 09-25-76 400 ES
1977 09-27-77 320 ES
1978 01-! 7-78 60 :",.1

1979 11-11-78 150 ES
1983 03-00-83 1,300
1991 00-00-91 4.0
1992 05-28-92 943
1993 00-00-93 0
1994 00-00-94 0
1995 08-14-95 779
1996 09-11-96 45

Discharge rating table developed October 1995

• Gage height
(it)

Discharge
(it3/s)

Gage height
(it)

Discharge
(it3/s)

4.0
5.0
6.0
7.0
8.0

599
1,050
1,510
2,040
2,600

9.0
10.0
11.0
12.0
13.0

3,190
3,850
4,540
5,260
6,000

Magnitude and probability of instantaneous peak flow based on period of record 1964-79,
1983, 1991-96

2
50%

Discharge, in it3/s, for indicated recurrence interval
in years, and exceedance probablility, in percent

5 10 25 50t
20% 10% 4% 2%

100t
1%

239 869 1,660 3,230 4,910 7,100
Weighted skew (logs) - -0.20

Mean (logs) = 2.36
Standard dev. (logs) = 0.69

t ReliabIlity of values In column IS uncertam, and potential errors are large.

•



Flood Control District of Maricopa County
EXAMPLE1 - SinQle Storm. 6 Hr, Green Ampt, Clark. Normal Depth

Rainfall Data

2/1/02

Primary Zone Number.

Short Duration Zone Number:

7

8

Latitude:

Lonqitude:

Duration

0.0

0.0

2-Yr

Elevation:

5-Yr

o

Point Values (in)

10-Yr 25-Yr 50-Yr 100-Yr

•

•
Joe HvdrolOQV

5 MIN 0.38 0.47 0.53 0.62 0.69 0.76
10 MIN 0.57 0.71 0.81 0.95 1.06 1.17
15 MIN 0.70 0.89 1.02 1.21 1.36 1.50
30 MIN 0.92 1.19 1.37 1.63 1.84 2.04

1 HOUR 1.13 1.47 1.70 2.03 2.29 2.55
2 HOUR 1.22 1.61 1.87 2.25 2.54 2.83
3 HOUR 1.28 1.70 1.99 2.39 2.70 3.01
~..
12 HOUR 1.50 2.06 2.44 2.96 3.37 3.77
24 HOUR 1.60 2.24 2.67 3.26 3.72 4.18

(raindatal







U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

***************************************

(HEC-l )

21MAR02 TIME 11:48:20

FLOOD HYDROGRAPH PACKAGE
JUN 1998

VERSION 4.1

RUN DATE

1*****************************************

*

·~
***************************************** ***************************************

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECI (JAN 73), HECIGS, HECIDB, 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-l INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

***********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 5:
Hartman Wash at Wickenburg

100-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
S-graph - Desert/ rangeland.•

1
2
3
4
5
6
7
8
9

10
11
12
13
14

ID
ID
ID
ID
ID
IO
10
ID
ID
10
ID
IO
IT
IO

File: HWI00-6.ihl

2
3

Date: 03-18-02

800

The Desert/Rangeland S-Graph is used for this basin.
The following parameters were provided for this basin:

L~ 6.4 Lca= 3.0 S~ 83.3 Kn~ .020 LAG= 38.1

depth of 3.37 was spacially reduced as shown by the PB record.
reduction coefficient of 0.958 is used.

1454 1910 2350 2754 3099
4696 4696 4696 4618 4428
2764 2538 2307 2125 1910
1094 984 924 868 751

459 335 335 335 335
119 119 119 119 119
119 119 119 119 119

0 0 0 0 0
0 0 0 0 0

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

KK
KM
KM
KM
KM
KM
BA
IN
KM
KM
PB
PC
PC
PC
LG
UI
VI
UI
VI
UI
UI
UI
UI
UI

HW
Subbasin

5.548
15

Rainfall
An areal

3.23
0.000
0.106
0.948
0.35

490
3453
4338
1755

751
335
119

o
o

0.011 0.018 0.027 0.039
0.120 0.142 0.186 0.272
0.962 0.974 0.988 1.000

0.37 5.30 0.20 0.00
490 490 490 1056

3793 4113 4343 4436
4041 3589 3393 2991
1585 1468 1342 1190

644 519 519 519
335 136 119 119
119 119 119 119

0 0 0 0
0 0 0 0

0.050
0.459

0.061
0.685

0.071
0.821

0.082
0.887

0.093
0.928

1*****************************************

* *

39 zz
***************************************

FLOOD HYDROGRAPH PACKAGE (HEC-l)
JUN 1998

VERSION 4.1

U.s. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CEN~ER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

***************************************

11: 48: 20TIME21MAR02

•

: RUN DATE

*****************************************



• Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 5:
Hartman Wash at Wickenburg

100-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
S-graph - Desert/rangeland

File: HW100-6.ihl Date: 03-18-02

***********************************************************************

14 IO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
I PLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

IDATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 0 ENDING DATE
NDTIME 0238 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE 26.63 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT•... ................................•.........................•.•..............•...•.............•.•

**************

15 KK HW

**************
Subbasin

The Desert/Rangeland S-Graph is used for this basin.
The following parameters were provided for this basin:

L- 6.4 Lca= 3.0 S= 83.3 Kn= .020 LAG= 38.1
Rainfall depth of 3.37 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.958 is used.

22 IN TIME DATA FOR
JXMIN

JXDATE
JXTIME

INPUT TIME
15
o
o

SERIES
TIME INTERVAL
STARTING DATE
STARTING TIME

IN MINUTES

21 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 5.55 SUBBASIN AREA

PRECIPITATION DATA

25 PB STORM 3.23 BASIN TOTAL PRECIPITATION

•

26 PI INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02
0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.02
0.03
0.01
0.01

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.02
0.03
0.01
0.01



• 29 LG

29 UI

0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GREEN AND AMPT LOSS RATE
STRTL 0.35 STARTING LOSS

DTH 0.37 MOISTURE DEFICIT
PSIF 5.30 WETTING FRONT SUCTION

XKSAT 0.20 HYDRAULIC CONDUCTIVITY
RTIMP 0.00 PERCENT IMPERVIOUS AREA

INPUT UNITGRAPH, 70 ORDINATES, VOLUME 1. 00
490.0 490.0 490,0 490.0 1056.0 14 54.0 1910.0 2350.0 2754.0 3099.0

3453.0 3793.0 4113.0 4343.0 4436.0 4696.0 4696.0 4696.0 4618.0 4428.0
4338.0 4041. 0 3589.0 3393.0 2991. 0 2764.0 2538.0 2307.0 2125.0 1910.0
1755.0 1585.0 1468.0 1342.0 1190.0 1094.0 984.0 924.0 868.0 751.0

751.0 644.0 519.0 519.0 519.0 459.0 335.0 335.0 335.0 335.0
335.0 335.0 136.0 119.0 119.0 119.0 119.0 119.0 119.0 119.0
119.0 119.0 119.0 119.0 119.0 119.0 119.0 119.0 119.0 119.0

***

*** ***

HYDROGRAPH AT STATION HW

TOTAL RAINFALL ~ 3.23, TOTAL LOSS ~ 1. 90, TOTAL EXCESS ~ 1. 33

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ (CFS) (HR)
(CFS)

+ 4712. 4.43 794. 199. 179. 179.
(INCHES) 1. 331 1. 331 1. 331 1. 331

(AC-FT) 394. 394. 394. 394.

CUMULATIVE AREA = 5.55 SQ MI

+

OPERATION

HYDROGRAPH AT

STATION

HW

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
FLOW PEAK AREA STAGE MAX STAGE

6-HOUR 24-HOUR 72-HOUR

4712. 4.43 794. 199. 179. 5.55

•

*** NORMAL END OF HEC-1 ***



*
*****************************************

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC· ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

***************************************

***************************************

(HEC-l )

21MAR02 TIME 11:48:30

FLOOD HYDROGRAPH PACKAGE
JUN 1998

VERSION 4.1

RUN DATE

1***************************************~*

* *.*
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 XXX XX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECI (JAN 73), HECIGS, HECIDS, 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-l INPUT PAGE

LINE I D 1. 2 3 4 5 6 7 8 9 10

******************************~****************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 5:
Hartman Wash at Wickenburg

50-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
S-graph - Desert/rangeland•

1
2
3
4
5
6
7
8
9

10
11
12
13
14

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
IT
10

File: HW50-6.ihl

2
3

Date: 03-18-02

800

The Desert/Rangeland S-Graph is used for this basin.
The following parameters were provided for this basin:

L= 6.6 Lca= 3.0 S= 83.3 Kn= .020 LAG= 38.1

depth of 3.02 was spacially reduced as shown by the PB record.
reduction coefficient of 0.958 is used.

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

KK
KM
KM
KM
KM
KM
SA
IN
KM
KM
PS
PC
PC
PC
LG
UI
UI
UI
UI
UI
UI
UI
UI
UI

HW
Subbasin

5.548
15

Rainfall
An areal

2.89
0.000
0.106
0.948
0.35

490
3453
4338
1755

751
335
119

o
o

0.011 0.018 0.027 0.039
0.120 0.142 0.186 0.272
0.962 0.974 0.988 1. 000
0.37 5.30 0.20 0.00

490 490 490 1056
3793 4113 4343 4436
4041 3589 3393 2991
1585 1468 1342 1190

644 519 519 519
335 136 119 119
119 119 119 119

0 0 0 0
0 0 0 0

0.050
0.459

1454
4696
2764
1094

459
119
119

o
o

0.061
0.685

1910
4696
2538

984
335
119
119

o
o

0.071
0.821

2350
4696
2307

924
335
119
119

o
o

0.082
0.887

2754
4618
2125

868
335
119
119

o
o

0.093
0.928

3099
4428
1910

751
335
119
119

o
o

1*****************************************

* *
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***************************************

FLOOD HYDROGRAPH PACKAGE (HEC-l)
JUN 1998

VERSION 4.1

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

***************************************

11:48:30TIME2lMAR02

•

RUN DATE
*
*****************************************



• Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 5:
Hartman Wash at Wickenburg

50-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
S-graph - Desert/rangeland

File: HW50-6.ih1 Date: 03-18-02

***********************************************************************

14 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

IDATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 0 ENDING DATE
NDTIME 0238 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME SASE 26.63 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

• *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

15 KK HW

Subbasin

The Desert/Rangeland S-Graph is used for this basin.
The following parameters were provided for this basin:

L= 6.6 Lca= 3.0 S= 83.3 Kn= .020 LAG= 38.1
Rainfall depth of 3.02 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.958 is used.

•

22 IN

21 BA

25 PB

26 PI

TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES

JXDATE 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 5.55 SUBBASIN AREA

PRECI PI TATION DATA

STORM 2.89 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01



0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

29 LG GREEN AND AMPT LOSS RATE
STRTL 0.35 STARTING LOSS

DTH 0·.37 MOISTURE DEFICIT
PSIF 5.30 WETTING FRONT SUCTION

XKSAT 0.20 HYDRAULIC CONDUCTIVITY
RTIMP 0.00 PERCENT IMPERVIOUS AREA

29 UI INPUT UNITGRAPH, 70 ORDINATES, VOLUME 1. 00
490.0 490.0 490.0 490.0 1056.0 1454.0 1910.0 2350.0 2754.0 3099.0

3453.0 3793.0 4113.0 4343.0 4436.0 4696.0 4696.0 4696.0 4618.0 4428.0
4338.0 4041. 0 3589.0 3393.0 2991.0 2764.0 2538.0 2307.0 2125.0 1910.0
17 55.0 1585.0 14 68.0 1342.0 1190.0 1094.0 984.0 924.0 868.0 751.0
751. 0 644.0 519.0 519.0 519.0 459.0 335.0 335.0 335.0 335.0
335.0 335.0 136.0 119.0 119.0 119.0 119.0 119.0 119.0 119.0
119.0 119.0 119.0 119.0 119.0 119.0 119.0 119.0 119.0 119.0

HYDROGRAPH AT STATION HW

TOTAL RAINFALL = 2.89, TOTAL LOSS = 1.82, TOTAL EXCESS = 1. 07

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ (CFS) (HR)
(CFS)

+ 3872. 4.43 639. 160. 144. 144.
( INCHES) 1.071 1. 071 1.071 1. 071

(AC-FT) 317. 317. 317 . 317.

CUMULATIVE AREA = 5.55 SQ MI

•+

OPERATION

HYDROGRAPH AT

STATION

HW

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
FLOW PEAK AREA STAGE MAX STAGE

6-HOUR 24-HOUR 72-HOUR

3872. 4.43 639. 160. 144. 5.55

*'* NORMAL END OF HEC-1 '**

•



U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

***************************************

(HEC-l)

11:48:4221MAR02 TIME

FLOOD HYDROGRAPH PACKAGE
JUN 1998

VERSION 4.1

RUN DATE

1*****************************************

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

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECI (JAN 73), HECIGS, HECIDB, 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-l INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

***********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 5:
Hartman Wash at Wickenburg

25-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
S-graph - Desert/rangeland

2 800
3

HW
Subbasin

The Desert/Rangeland S-Graph is used for this basin.
The following parameters were provided for this basin:

L= 6.4 Lca= 3.0 S= 83.3 Kn= .025 LAG= 47.7
5.548

15
Rainfall depth of 2.66 was spacially reduced as shown by the PB record.
An areal reduction. coefficient of 0.958 is used.

2.55
0.000 0.011 0.018 0.027 0.039 0.050 0.061 0.071 0.082 0.093
0.106 0.120 0.142 0.186 0.272 0.459 0.685 0.821 0.887 0.928
0.948 0.962 0.974 0.988 1.000

0.35 0.37 5.30 0.20 0.00
392 392 392 392 392 774 1127 1373 1601 1895

2161 2405 2654 2769 3110 3272 3442 3545 3572 3757
3757 3757 3757 3641 3526 3504 3322 3032 2794 2710
2413 2268 2109 1973 1837 1701 1570 1478 1387 1238
1200 1073 1070 875 875 799 739 739 649 601

601 586 415 415 415 415 415 282 268 268
268 268 268 268 268 112 95 95 95 95

95 95 95 95 95 95 95 95 95 95
95 95 95 95 95 95 95 0 0 0

0 0 0 0 0 0 0 0 0 0

Date: 03-18-02File: HW25-6.ihl

KK
KM
KM
KM
KM
KM
BA
IN
KM
KM
PB
PC
PC
PC
LG
UI
UI
UI
UI
UI
UI
UI
UI
UI
UI

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
IT
10

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

1
2
3
4
5
6
7
8
9

10.
11
12
13
14

•

1*****************************************

* *

40 zz
***************************************

FLOOD HYDROGRAPH PACKAGE (HEC-l)
JUN 1998

VERSION 4.1

U.S. ARMY CORPS OF ENGINEE~S

HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET

DAVIS, CALIFORNIA 95616
(916) 756-1104

***************************************

11:48:42TIME21MAR02

•

* RUN DATE

*****************************************



• Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 5:
Hartman Wash at Wickenburg

25-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
S-graph - Desert/rangeland

File: HW25-6.ihl Date: 03-18-02

***********************************************************************

14 IO OUTPUT CONTROL
IPRNT
I PLOT
QSCAL

VARIABLES
3
o

o.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

I DATE
ITIME

NQ
NDDATE
NDTIME
ICENT

DATA
2
a

0000
800

2 0
0238

19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

0.03 HOURS
26.63 HOURS

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***- *** *** ***

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

• *** *** *** *** *** *** ***

**************

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

15 KK HW

Subbasin

The Desert/Rangeland S-Graph is used for this basin.
The following parameters were provided for this basin:

L= 6.4 Lca= 3.0 S= 83.3 Kn= .025 LAG= 47.7
Rainfall depth of 2.66 was spacially reduced as shown by the PB record.
An areal reduction coefficient of 0.958 is used.

•

22 IN

21 BA

25 PB

26 PI

TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES

JXDATE a STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 5.55 SUBBASIN AREA

PRECIPITATION DATA

STORM 2.55 BASIN TOTAL PRECI PI TATION

INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01



• 29 LG

29 UI

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GREEN AND AMPT LOSS RATE
STRTL 0.35 STARTING LOSS

DTH 0.37 MOISTURE DEFICIT
PSIF 5.30 WETTING FRONT SUCTION

XKSAT 0.20 HYDRAULIC CONDUCTIVITY
RTIMP 0.00 PERCENT IMPERVIOUS AREA

INPUT UNITGRAPH, 87 ORDINATES, VOLUME 1.00
392.0 392.0 392.0 392.0 392.0 774.0 1127.0 1373.0 1601. 0 1895.0

2161.0 2405.0 2654.0 2769.0 3110.0 3272.0 3442.0 3545.0 3572.0 3757.0
3757.0 3757.0 3757.0 3641. 0 3526.0 3504.0 3322.0 3032.0 2794.0 2710.0
2413.0 2268.0 2109.0 1973.0 1837.0 1701.0 1570.0 1478.0 1387.0 1238.0
1200.0 1073.0 1070.0 875.0 875.0 799.0 739.0 739.0 649.0 601.0

601. 0 586.0 415.0 415.0 415.0 415.0 415.0 282.0 268.0 268.0
268.0 268.0 268.0 268.0 268.0 112.0 95.0 95.0 95.0 95.0

95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0
95.0 95.0 95.0 95.0 95.0 95.0 95.0

***

*** *** *** *** ***

HYDROGRAPH AT STATION HW

TOTAL RAINFALL = 2.55, TOTAL LOSS = 1'.74, TOTAL EXCESS = 0.81

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ (CFS) (HR)
(CFS)

+ 2593. 4.60 484. 121. 109. 109.
(INCHES) 0.811 0.811 0.811 0.811

(AC-FT) 240. 240. 240. 240.

CUMULATIVE AREA = 5.55 SQ MI

1

•
+

+

OPERATION

HYDROGRAPH AT

STATION

HW

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
FLOW PEAK AREA STAGE MAX STAGE

6-HOUR 24-HOUR 72-HOUR

2593. 4.60 484. 121. 109. 5.55

•

*** NORMAL END OF HEC-l ***



U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

***************************************

(HEC-1 )

21MAR02 TIME 11:48:50

FLOOD HYDROGRAPH PACKAGE
JUN 1998

VERSION 4.1

RUN DATE

1*****************************************

*

·~
***************************************** ***************************************

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

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

LINE ID 1 2 3 4 5 6 7 8 9 10

***********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 5:
Hartman Wash at Wickenburg

10-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
S-graph - Desert/rangeland•

1
2
3
4
5
6
7
8
9

10
11
12
13
14

ID
ID
ID
ID
ID
ID
10
ID
ID
10
10
10
IT
IO

File: HW10-6.ih1

2
3

Date: 03-18-02

800

The Desert/Rangeland S-Graph is used for this basin.
The following parameters were provided for this basin:

L~ 6.4 Lca= 3.0 S= 83.3 Kn~ .025 LAG~ 47.7

depth of 2.20 was spacially reduced as shown by the PB record.
reduction coefficient of 0.958 is used.

774 1127 1373 1601 1895
3272 3442 3545 3572 3757
3504 3322 3032 2794 2710
1701 1570 1478 1387 1238

799 739 739 649 601
415 415 282 268 268
112 95 95 95 95

95 95 95 95 95
95 95 0 0 0

0 0 0 0 0

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

KK
KM
KM
KM
KM
KM
BA
IN
KM
KM
PB
PC
PC
PC
LG
UI
UI
UI
UI
UI
UI
UI
UI
UI
UI

HW
Subbasin

5.548
15

Rainfall
An areal

2.11
0.000
0.106
0.948
0.35

392
2161
3757
2413
1200

601
268

95
95
o

0.011 0.018 0.027 0.039
0.120 0.142 0.186 0.272
0.962 0.974 0.988 1.000
0.37 5.30 0.20 0.00

392 392 392 392
2405 2654 2769 3110
3757 3757 3641 3526
2268 2109 1973 1837
1073 1070 875 875

586 415 415 415
268 268 268 268

95 95 95 95
95 95 95 95

0 0 0 0

0.050
0.459

0.061
0.685

0.071
0.821

0.082
0.887

0.093
0.928

1*****************************************

* *

40 zz
***************************************

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998

VERSION 4.1e * *
* RUN DATE 21MAR02 TIME 11:48:50 *
* *
*****************************************

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

***************************************



• Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 5:
Hartman Wash at Wickenburg

10-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
S~graph - Desert/rangeland

File: HWIO-6.ihl Date: 03-18-02

***********************************************************************

1410 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
I PLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

IDATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0238 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE 26.63 HOURS

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

• *** *** *** *** *** *** ***

**************

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

15 KK HW

**************
Subbasin

The Desert/Rangeland S-Graph is used for this basin.
The following parameters were provided for this basin:

L= 6.4 Lca= 3.0 S= 83.3 Kn= .025 LAG= 47.7
Rainfall depth of 2.20 was spacially reduced as shown· by the PB record.
An areal reduction coefficient of 0.958 is used.

22 IN TIME DATA FOR
JXMIN

JXDATE
JXTIME

INPUT TIME
15
o
o

SERIES
TIME INTERVAL
STARTING DATE
STARTING TIME

IN MINUTES

•

21 BA

25 PB

26 PI

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 5.55 SUBBASIN AREA

PRECIPITATION DATA

STORM 2.11 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01



0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

• 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

29 LG GREEN AND AMPT LOSS RATE
STRTL 0.35 STARTING LOSS

DTH 0.37 MOISTURE DEFICIT
PSIF 5.30 WETTING FRONT SUCTION

XKSAT 0.20 HYDRAULIC' CONDUCTIVITY
RTIMP 0.00 PERCENT IMPERVIOUS AREA

29 UI INPUT UNITGRAPH, 87 ORDINATES, VOLUME 1. 00
392.0 392.0 392.0 392.0 392.0 774.0 1127.0 1373.0 1601. 0 1895.0

2161. 0 2405.0 2654.0 2769.0 3110.0 3272.0 3442.0 3545.0 3572.0 3757.0
3757.0 3757.0 3757.0 3641. 0 3526.0 3504.0 3322.0 3032.0 2794.0 2710.0
2413.0 2268.0 2109.0 1973.0 1837.0 1701. 0 1570.0 1478.0 1387.0 1238.0
1200.0 1073.0 1070.0 875.0 875.0 799.0 739.0 739.0 649.0 601.0

601.0 586.0 415.0 415.0 415.0 415.0 415.0 282.0 268.0 268.0
268.0 268.0 268.0 268.0 268.0 112.0 95.0 95.0 95.0 95.0

95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0
95.0 95.0 95.0 95.0 95.0 95.0 95.0

*** ***

HYDROGRAPH AT STATION HW

TOTAL RAINFALL = 2.11, TOTAL LOSS = 1.63, TOTAL EXCESS = 0.48

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

+ (CFS) (HR)
(CFS)

+ 1601. 4.60 283. 71. 64. 64.
(INCHES) 0.475 0.475 0.475 0.475

(AC-FT) 141. 141. 141. 141.

CUMULATIVE AREA ~ 5.55 SQ MI

RUNOFF SUMMARY

• FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK 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
+ HW 1601. 4.60 283. 71. 64. 5.55

*** NORMAL END OF HEC-l ***

•



U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

***************************************

(HEC-l )

21MAR02 TIME 11:49:00

FLOOD HYDROGRAPH PACKAGE
JUN 1998

VERSION 4.1

RUN DATE

1*****************************************
. *

.~
***************************************** ***************************************

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECI (JAN 73), HECIGS, HECIDB, 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-l INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

**********************************************~************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 5:
Hartman Wash at Wickenburg

5-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
S-graph - Desert/rangeland•

1
2
3
4
5
6
7
8
9

10
11
12
13
14

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
IT
10

File: HW5-6.ihl

2
3

Date: 03-18-02

800

1*****************************************

* *
FLOOD HYDROGRAPH PACKAGE

JUN 1998
VERSION 4.1

21MAR02 TIME

The Desert/Rangeland S-Graph is used for this basin.
The following parameters were provided for this basin:

L= 6.4 Lca~ 3.0 S= 83.3 Kn~ .030 LAG~ 57.2

0.050 0.061 0.071 0.082 0.093
0.459 0.685 0.821 0.887 0.928

327 586 939 985 1273
2305 2286 2655 2716 2842
3130 3130 3115 3005 2925
2255 2027 1926 1801 1704
1177 1156 1007 1002 914

616 616 616 503 501
346 346 346 286 224
224 224 224 '96 80

80 80 80 80 79
79 80 80 80 80

0 0 0 0 0
0 0 0 0 0

***************************************

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

0.011 0.018 0.027 0.039
0.120 0.142 0.186 0.272
0.962 0.974 0.988 1.000

0.37 5.30 0.20 0.00
327 327 327 327

1582 1789 1954 2111
2964 3037 3130 3130
2783 2650 2447 2280
1530 1418 1344 1273

825 729 729 676
501 393 346 346
224 224 224 224

80 80 80 79
80 80 80 80
80 80 80 80

0 0 0 0

HW
Subbasin

5.548
15

Rainfall depth of 1.88 was spacia1ly reduced as shown by the PB record.
An areal reduction coefficient of 0.958 is used.

1. 80
0.000
0.106
0.948
0.35

327
1405
2898
2947
1611

894
501
224

80
80
79
o

(HEC-l)

11:49:00

KK
KM
KM
KM
KM
KM
SA
IN
KM
KM
PB
PC
PC
PC
LG
UI
UI
UI
UI
UI
UI
UI
UI
UI
UI
UI
UI

zz42

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

. 40
41

RUN DATE.~



~ *****************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 5:
Hartman Wash at Wickenburg

5-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
S-graph - Desert/rangeland

***************************************

File: HW5-6.ih1 Date: 03-18-02

***********************************************************************

14 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
I PLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

I DATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0238 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE 26.63 HOURS

~

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH. ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

15 KK HW

**************
Subbasin

The Desert/Rangeland S-Graph is used for this basin.
The following parameters were provided for this basin:

L= 6.4 Lca= 3.0 S= 83.3 Kn= .030 LAG=
Rainfall depth of 1.88 was spacially reduced as shown by the
An areal reduction coefficient of 0.958 is used.

57.2
PB record.

22 IN TIME DATA FOR
JXMIN

JXDATE
JXTIME

INPUT TIME
15
o
o

SERIES
TIME INTERVAL
STARTING DATE
STARTING TIME

IN MINUTES

~

21 BA

25 PB

26 PI

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 5.55 SUBBASIN AREA

PRECIPITATION DATA

STORM 1. 80 BASIN TOTAl PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02



0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01

• 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 O. OJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

29 LG GREEN AND AMPT LOSS RATE
STRTL 0.35 STARTING LOSS

DTH 0.37 MOISTURE DEFICIT
PSIF 5.30 WETTING FRONT SUCTION

XKSAT 0.20 HYDRAULIC CONDUCTIVITY
RTIMP 0.00 PERCENT IMPERVIOUS AREA

29 UI INPUT UNITGRAPH, 105 ORDINATES, VOLUME 1. 00
327.0 327.0 327.0 327.0 327.0 327.0 586.0 939.0 985.0 1273.0

1405.0 1582.0 1789.0 1954.0 2111.0 2305.0 2286.0 2655.0 2716.0 2842.0
2898.0 2964.0 3037.0 3130.0 3130.0 3130.0 3130.0 3115.0 3005.0 2925.0
2947.0 2783.0 2650.0 2447.0 2280.0 2255.0 2027.0 1926.0 1801.0 1704.0
1611. a 1530.0 1418.0 1344.0 1273.0 1177.0 1156.0 1007.0 1002.0 914.0
894.0 825.0 729.0 729.0 676.0 616.0 616.0 616.0 503.0 501.0
501. 0 501. 0 393.0 346.0 346.0 346.0 346.0 346.0 286.0 224.0
224.0 224.0 224.0 224.0 224.0 224.0 224.0 224.0 96.0 80.0

80.0 80.0 80.0 80.0 79.0 80.0 80.0 80.0 80.0 79.0
80.0 80.0 80.0 80.0 80.0 79.0 80.0 80.0 80.0 80.0
79.0 80.0 80.0 80.0 80.0

PEAK FLOW TIME

TOTAL RAINFALL =

HYDROGRAPH AT STATION HW

1. 80, TOTAL LOSS = 1.53, TOTAL EXCESS = 0.27

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26.63-HR

(CFS)
158. 40. 36. 36.

( INCHES) 0.266 0.266 0.266 0.266
(AC-FT) 79. 79. 79. 79.

CUMULATIVE AREA = 5.55 SQ MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
FLOW PEAK AREA STAGE MAX STAGE

6-HOUR 24-HOUR 72-HOUR

790. 4.77 158. 40. 36. 5.55HW

STATION

4.77

(HR)

OPERATION

HYDROGRAPH AT

790.

(CFS)

+

+

+

+

*** NORMAL END OF HEC-l ***

•



U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

***************************************

(HEC-1 )

21MAR02 TIME 11:49:10

FLOOD HYDROGRAPH PACKAGE
JUN 1998

VERSION 4.1

RUN DATE

1*****************************************

* *e*
-***************************************** ***************************************

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

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

LINE ID 1. 2 3 4 5 6 7 8 9 10

***********************************************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 5:
Hartman Wash at Wickenburg

2-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
S-graph - Desert/rangelande

1
2
3
4
5
6
7
8
9

10
11
12
13
14

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
IT
10

File: HW2-6.ih1

2
3

Date: 03-18-02

800

The Desert/Rangeland S-Graph is used for this basin.
The following parameters were provided for this basin:

L~ 6.4 Lca~ 3.0 S~ 83.3 Kn= .030 LAG~ 57.2

depth of 1.39 was spacially reduced as shown by the PB record.
reduction coefficient of 0.958 is used.

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

KK
KM
KM
KM
KM
KM
BA
IN
KM
KM
PB
PC
PC
PC
LG
UI
UI
UI
UI
UI
UI
UI
UI
UI
DI
UI
UI

HW
Subbasin

5.548
15

Rainfall
An areal

1. 33
0.000
0.106
0.948
0.35

327
1405
2898
2947
1611

894
501
224

80
80
79
o

0.011 0.018 0.027 0.039
0.120 0.142 0.186 0.272
0.962 0.974 0.988 1. 000
0.37 5.30 0.20 0.00

327 327 327 327
1582 1789 1954 2111
2964 3037 3130 3130
2783 2650 2447 2280
1530 1418 1344 1273

825 729 729 676
501 393 346 346
224 224 224 224

80 80 80 79
80 80 80 80
80 80 80 80

0 0 0 0

0.050
0.459

327
2305
3130
2255
1177

616
346
224

80
79
o
o

0.061
0.685

586
2286
3130
2027
1156

616
346
224

80
80
o
o

0.071
0.821

939
2655
3115
1926
1007

616
346
224

80
80
o
o

0.082
0.887

985
2716
3005
1801
1002

503
286

96
80
80
o
o

0.093
0.928

1273
2842
2925
1704

914
501
224

80
79
80
o
o

1*****************************************

* *

42 zz
***************************************

FLOOD HYDROGRAPH PACKAGE
JUN 1998

VERSION 4.1e*
RUN DATE 21MAR02 TIME

(HEC-l )

11:49:10

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104



~ *****************************************

Hydrology Manual Update - Edition 3
Flood Control District of Maricopa County/City of Phoenix

Multiple Frequency Ratio Test Watershed 5:
Hartman Wash at Wickenburg

2-Year, 6-Hour Storm
Green & Ampt Rainfall Losses
S-graph ~ Desert/rangeland

***************************************

File: HW2-6.ihl Date: 03-18-02

***********************************************************************

14 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

IDATE 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 800 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0238 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE 26.63 HOURS

~

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** ***" *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

15 KK HW

**************

Subbasin

The Desert/Rangeland S-Graph is used for this basin.
The following parameters were provided for this basin:

L= 6.4 Lca= 3.0 S= 83.3 Kn= .030 LAG=
Rainfall depth of 1.39 was spacially reduced as shown by the
An areal reduction coefficient of 0.958 is used.

57.2
PB record.

~

22 IN

21 BA

25 PB

26 PI

TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES

JXDATE 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 5.55 SUBBASIN AREA

PRECI PITATION DATA

STORM 1.33 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02



•
29 LG

29 UI

0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 o.Oi 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GREEN AND AMPT LOSS RATE
STRTL 0.35 STARTING LOSS

DTH 0.37 MOISTURE DEFICIT
PSIF 5.30 WETTING FRONT SUCTION

XKSAT 0.20 HYDRAULIC CONDUCTIVITY
RTIMP 0.00 PERCENT IMPERVIOUS AREA

INPUT UNITGRAPH, 105 ORDINATES, VOLUME 1. 00
327.0 327.0 327.0 327.0 327.0 327.0 586.0 939.0 985.0 1273.0

1405.0 1582.0 1789.0 1954.0 2111.0 2305.0 2286.0 2655.0 2716.0 2842.0
2898.0 2964.0 3037.0 3130.0 3130.0 3130.0 3130.0 3115.0 3005.0 2925.0
2947.0 2783.0 2650.0 2447.0 2280.0 2255.0 2027.0 1926.0 1801. 0 1704.0
1611 . 0 1530.0 1418.0 1344.0 1273.0 1177.0 1156.0 1007.0 1002.0 914.0

894.0 825.0 729.0 729.0 676.0 616.0 616.0 616.0 503.0 501. 0
501. 0 501.0 393.0 346.0 346.0 346.0 346.0 346.0 286.0 224.0
224.0 224.0 224.0 224.0 224.0 224.0 224.0 224.0 96.0 80.0
80.0 80.0 80.0 80.0 79.0 80.0 80.0 80.0 80.0 79.0
80.0 80.0 80.0 80.0 80.0 79.0 80.0 80.0 80.0 80.0
79.0 80.0 80.0 80.0 80.0

*** *** *** ***

HYDROGRAPH AT STATION HW

TOTAL RAINFALL = 1. 33, TOTAL LOSS = 1. 31, TOTAL EXCESS = 0.02

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 26. 63-HR

+ (CFS) (HR)
(CFS)

+ 70. 4.77 13. 3. 3. 3.
(INCHES) 0.022 0.022 0.022 0.022

(AC-FT) 7. 7. 7. 7.

• CUMULATIVE AREA = 5.55 SQ MI

+

+

OPERATION

HYDROGRAPH AT

STATION

HW

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
FLOW PEAK AREA STAGE MAX STAGE

6-HOUR 24-HOUR 72-HOUR

70. 4.77 13. 3. 3. 5.55

*** NORMAL END OF HEC-1 ***

•
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• • •
Comparison of results for the Hartman Wash watershed
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• • •
Comparison of results for the Hartman Wash watershed

5000 'I'" ,~" ,,',/--' ""'-'n' ,.." -'I ~-"'.'" ",,'- ''''~r''~ .' '-'I " ~-'n, fit'- •-. -,,' , )'" - '" ,~- ~ ", ' - - - -, " , 2 0
*~l~:t~~~~~l~r.i%~lfj; ~~,~~~ir.~~~:~1~;I'-kfYJ~~t~~r~i~~*'~:~:~tt~~I_~~~1~2~~~~~I;$~1;~~~{t~J~,~I~;tI~~~~iit(~1f~~~~~ ';~ :~1,~:!t~l}~;:~;'~ ::~ ,~:;/:~~;'~~":' ;' .
, ',' [,. :~ \if ~\~I;... r,~ ,,;"~zi--... ;:!? ~zt.',r!~ti[;1"~ .~t~.?'4:f{~ I"",,:,.(~ J~,K~~::1,7"''1f~J~,:.J!,~ \,~ i.v..{~~~'1.., -~,.;' ,x.: 'oR •'J 1~ ·~'·4;\I\.('i:-t ~,'':'''1'.~1~~; 1~;<.t;A7 t'~~'J .. t?k.. 1,t..::':. "

4500 L' -- 100-Year 0 ischarge ';~~~;:~~~\~~~ {~:rhiji: ;j'~1;(;~t~;',if~%f!~~~ t!/i/;~t~:t~"?::1,~X'(;:~~~~.it1 Il.'~;~t ,f;:~:;'~~ ~~r~~:~~~; ~~~ (~4'~ A:f;t:~:~~tY"~l, &~i~~~\~fij:;JI\? ~r~ ~}t~
,..,,',' "f'"' ""'''1 '<"'~'f l'cR' ~. "'''>'''J;'£t,' -."~,r"~'>"I-!" 'j'''''1< '~:~"'\' .. , "(' ." ,. "'co' -, ",.. , .. "«' - 1 8I,;" ;"" -- 5-Year Discharge ~.i~r~~~{4;m~·~~3:~:! £J !f~'~&':k~;;;~~;,~~~~lj ;~~:f~/I~~t, 1;~~~;'l:~~~ ~~i~.t~~~li:\;1Z~;~~~·j~~:,i~W ~t.~~~t;~~~~~~~~)~~tJ~~; ~~l£~rf~~·~,t~;f:! i~, ;;1,4 .

~.~.;~, ~~~:,,~~)w::..(tr:'!}~~'vll ff;'frl.f~Vp'f,.\~$:::l'~~ ;}~:f~~lJ!l',<'-.r.' J: f'ik~~~1 \il~~I~lf.:iAj ~4~4[1~~ "~[";;~?J ,ik2:#t{5! ~~:a:,];~..,·t\f~"',~~rr' h!!j,'~ti~ ,JJ.;ti~~~~~~.'>f'}'" c~~~ ..,

;'~";',>, --5-Year Ratio 0 ischarge ~~!~)itlf~~~;~f~;r,I~!~W~~~:tJ~, 5~;I'~I'~1';l¢i~'{1tI"~\},'\l',/!,,~'i~' ~'~~'~~:;; ~~iX,i)1';j~,' :~~~"'c: -~, \ :r,i1~¥;;~i;.:~ij;, '~,1;\:~~'1;; ;y,;?J~}$ ~tf~!:~<I:~~;;~1 ~f.~!t~,~l;:f.c.:,ftl'N.~'lf;f, ',:.
,1. - , 'V:; ,Cd,} .."'Z; A;.\' ".~ I l-ft....-,!.I" • >\>} ~)j" s-~. \'" I , .". ,-. "..f.~"~ '1Z\l>'ft'·t; 'l" \ I ..... 'I?:~ ,,,'s ,.;;%i~' ~Ii"il ,"'1_ "+ ' ,....~, ,!'." :~~. 'I';' I'rr.,I"'.",-,JI: I P.';'~' i ...~ /. t4000 ,:1C> ...[. __ -1 n" v"...,.. ... c....................... ~~I~:!.:.~..:::~y· ~ ~L~ ~NfTU, L.>t,,~~j;l ~~f.: :iiffi"~r.:, :~~I;~~tfll \(i<'Ln:~-:- ~~fCt~~Ji:J.;;.1;! l'!-,;E~t~~~~..; :"'Z:)·1~~4 ~}:)(r~1$,J'r;Yt!~/~~~'it4t;{';':·:{i·~~~~~i~" 1.6

Ul
CI)

3500 I.:' ":<V~ .. '~' i't7'!~:,~'~;: I""":;""'S"l~.J-,,;"t.'~;:~· , 'Ik';~ ~'.;;;~~t)'~' '::;::",:1 ';';'~T!~5~~ ·1:"":l~,~,.~'I~;"~'~;}:V~~ 1,~1'.:k't!,~t:':;,,\,.'~\.7 ~I:I'&t'"t':'}'i;2·J'!~i.;'!fJ.\9'fAI ~rl!1(~)~~,~«;~:"~'tlf;~;:tl~: 1:"«~f.i:j;~t~S~,"t:tj\·u·, '::~:',i:~1 1,4 g
c

~ 3000 1 2 :io . CI)

c 0
><

~ w
e> 2500 1.0 (ij
~ -
~ ~
o ~

is 2000 0.8 ~
+'
~

:J

o
o«

0.4

~1t~~~~~f~~lt\i21ff:~ :,(f4;~~~1;~t~~~\~:~~¥Wffil~:~;li~;~~~§,~11f~~%~J¥~l(~{~'
;':i:"!f;tJ;t;ii'!j5{1b~:'~41 "~'-P:;~¥!:';;l!ii'!!\'(~~;~:f~~Y '~lf.",~o!i;t:::;Ii,~~:i~§4t~r,:;!;:!,,:i¥i.:j~~~'i,'i~~!' ~f

50: itilfltliilBrJ'l ::
o 1 2 3 456 7 8

Time, in hours



• • •
Comparison of results for the Hartman Wash watershed
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*** 0 U T PUT D A T A ***
REVISED JUNE 1988 TO UPDATE COMPUTATION OF SHORT-DURATION VALUES

PRECIPITATION FREQUENCY VALUES FOR UPPER CAVE CREEK FPD
PRIMARY ZONE NUMBER= 7
SHORT-DURATION ZONE NUMBER= 8

POINT VALUES

RETURN PERIOD
DURATION 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR 500-YR

5-MIN .37 .46 .51 .60 .67 .73 .88 5-
MIN

10-MIN .56 .69 .78 .91 1. 02 1.12 1. 36 10-
MIN

15-MIN .68 .86 .98 1.16 1. 30 1. 44 1. 76 15-
MIN

30-MIN .90 1.15 1. 32 1. 57 1. 76 1. 95 2.39 30-
MIN

1-HR 1.10 1. 42 1. 64 1. 95 2.20 2.44 2.99 1-
HR

2-HR 1.28 1. 65 1. 91 2.27 2.55 2.83 3.47 2-

• HR
3-HR 1.41 1. 81 2.09 2.48 2.78 3.09 3.79 3-

HR
6-HR 1. 64 2.10 2.42 2.88 3.23 3.58 4.39 6-

HR
12-HR 1.96 2.51 2.90 3.44 3.86 4.28 5.25 12 -

HR
24-HR . -.- "JJ: ~ .

~: 4>, 6.11 24-
HR

* IF YOUR SITE IS IN ARIZONA OR NEW MEXICO, PLEASE CONSULT THE
FOLLOWING PAPER FOR REVISED DEPTH-AREA VALUES:

DEPTH-AREA RATIOS IN THE SEMI-ARID SOUTHWEST UNITED STATES
NOAA TECHNICAL MEMORANDUM NWS HYDRO-40
ZEHR AND MYERS
AUGUST 1984

INPUT DATA

•

PROJECT NAME=UPPER CAVE CREEK FPD
ZONE= 7 SHORT-DURATION ZONE= 8
LATITUDE= .00 LONGITUDE= 100.00 ELEVATIO-= a
2-YR, 6-HR PCPN= 1.64 100-YR/ 6-HR PCPN= 3.58
2-YR, 24-HR PCPN= 2.28 100-YR, 24-HR PCPN= 4.98



• •
Comparison of results for the Cave Creek watershed (5310, 5-Graph)
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• • •
Comparison of results for the Cave Creek watershed (5350, Clark)
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• •
Comparison of results for the Cave Creek watershed (5310, 5-Graph)
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Comparison of results for the Cave Creek watershed (5350, Clark)
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Comparison of results for the Cave Creek watershed (5310, 5-Graph)

•
3000 I¥

2500

2000

t/)(J
c:

~ 1500
CII

..c:
(J
t/)

i5

1000

500

o
10 11 12

Time, in hours

13 14 15



• •
Comparison of results for the Cave Creek watershed (5350, Clark)
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• Comparison of results for the Maryvale ADMP of the 100- and 1O-year full models
to the 10-year ratio model with a ratio of 0.35

HEC-1 Drainage 100-Year 10-Year 10-Year Ratio
ID Area Q Tp Q Tp Q Tp

sq. miles cfs hours cfs hours cfs hours
7-32 0.25 371 4.25 178 4.42 130 4.25

07-32 0.25 56 4.00 47 4.25 38 4.25
RET7 0.25 371 4.25 178 4.42 119 4.42

067TB 0.25 197 4.25 94 4.42 63 4.42
OTB67 0.25 175 4.25 84 4.42 56 4.42
RTB1 0.25 165 4.50 75 4.75 47 4.67
12-31 1.02 1163 4.42 458 4.58 407 4.42

01231W 1.02 744 4.42 293 4.58 260 4.42
01231S 1.02 419 4.42 165 4.58 146 4.42
CTB1 1.27 545 4.42 224 4.67 169 4.50

STB1S 1.27 245 4.42 91 4.67 65 4.50
STB1W 1.27 300 4.42 132 4.67 104 4.50
RTB2 1.27 293 4.58 129 4.92 101 4.75

01231W 1.02 744 4.42 293 4.58 260 4.42
S75AW 1.02 414 4.42 151 4.58 132 4.42
S75AS 1.02 330 4.42 142 4.58 128 4.42
R75A 1.02 324 4.50 139 4.75 124 4.58

CTB75 1.27 604 4.58 263 4.83 219 4.67

• 075TB 1.27 278 4.58 121 4.83 101 4.67
OTB75 1.27 326 4.58 142 4.83 118 4.67
RTB3 1.27 321 4.67 139 5.00 114 4.83
2-31 0.29 181 4.42 57 4.75 63 4.42

0231W 0.29 139 4.42 44 4.75 49 4.42
0231S 0.29 42 4.42 13 4.75 15 4.42

R1131S 0.29 37 5.08 11 5.92 11 5.50
11-31 1.00 714 4.58 319 4.67 250 4.58

S75AW 1.02 414 4.42 151 4.58 132 4.42
R1131W 1.02 379 4.75 124 5.25 91 5.17
C11-31 2.55 958 4.75 318 5.08 276 4.92

01131W 2.55 671 4.75 219 5.08 193 4.92
01131S 2.55 287 4.75 94 5.08 83 4.92
CTB2 2.55 578 4.75 223 5.08 188 4.92

STB2S 2.55 194 4.75 67 5.08 ·55 4.92
STB2W 2.55 384 4.75 156 5.08 133 4.92
RTB4 2.55 378 4.83 153 5.25 131 5.08

01131W 2.55 671 4.75 219 5.08 193 4.92
R83A 2.55 666 4.83 219 5.17 192 5.08

CTB83 2.55 1044 4.83 372 5.17 323 5.08
083TB 2.55 522 4.83 186 5.17 162 5.08
OTB83 2.55 522 4.83 186 5.17 162 5.08
10-31 0.11 91 4.50 34 4.75 32 4.50

CAOOT1 2.67 587 4.83 210 5.17 181 5.00• AOOT1S 2.67 587 4.83 210 5.17 181 5.00
AOOT1W 2.67 0 0.00 0 0.00 0 0.00




