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kk***k***k*k*kk****k***k***k********k***:

X FLOOD HYDROGKAPH PAUKABE (HEC-1) X
X FEBRUARY 1981 X
X REVISED 31 JAN u3 X
* X
* KUN DATE 12-SEP-89 TIME 08:17:13 A
X X
X X

ARKAKAAKKAKKARARRKAAKKAAKRAKAAKARKKRARAA

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF

THE DEFINITIONS OF VARIABLES -RT

THE DEFINITION OF -AMSKK- ON RM-CAKRD WAS CHANGED WITH REVISIOUNS DATED 28 SEFP 81.

X N OXXRXXRXX XXXXX

X X X X X X
X X X X

XXKXALX  KAKK X XAXXX

X X X X

X L X - X «

X X RXXXXXX XXXXX X

KX IHKHXXK XX

ARAKARKRRKAKAKAKXAKARARAXRKARARARR XXX

A

A U.5. ARMY CORPS OF ENLINEERS

4 THE HYDKOLOGIC ENGINEEKRING CENTER
A 609 SECOND STREET

X BAV1S, CALLIFORN1A 95616

x  (916) 440-32¥5 UK (YI5) 448-328%5
A
A

AKKAKKKARKAKKAKRKAKKAXKAKXKAKkkAKAXAAA

HEC-1 KNUWN AS HEC1 (JAN 73), HEClus, HEC1DB, AND HEC1KW.

IMP- AND -RTIOK~ HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUYI STRUCIURE.

THE VERSION RELEASED 31JANSBS

CONTAINS NEW OPTIONS ON RL AND BA RECURDS, AND ADDS THE HL RECORU. SEE JANUARY 1983 INPUT

DESCRIFTION EOR NEW DEFINITIONS.
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395
36
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41

43

HEC-

1 1INPUT

IDesevesaloceneneocvsnnadecnesnedocsasnctivescsssbarenecsZZacncncallosneceePannaaall

Ki4 CALCULATE KUNOFE EKRON

KH ROUTE FLOW THRU

KK KNSW1

SCATTER WASH DRALNAGE ANDU STOKM DRAIN STUDY

GRE INER,

INC., PHOENIX, AL

EXISTING CORVIY1URS,

005
.100
668
«934
<979

83

STOR
4

16
9.62
S0

10
1y
1u
1T 2.
IN 30
) 5
ADIAGRAM
KK NSW1
PB 4.05
rC 0
PC 057
FC .861 .
¥C .931
rC .974

. BA 1.37
LS
uw 0.26
KK KNSW1
KS 1
sV 0
SE 15
L 15
58 21.9

<009
.660
.878
«939
.981

-1
17
17
0.6
3.0

CAF STKRUCTURE

HAY 1989
100-YR, 24-HK STUKM

300

DA NSW1
.010 013 .01y .021
745 776 .800 .816
.804 .891 .900 .905
.944 950 958 .961
. 48% . 989 .99] .993
b2 96 148 209
18 19 20 21

0.5

1-5

KH ROUTE CULVERY D1SCHARGE TU HAFPY VALLEY ROAD ANU I-17
: ]

RK 8000 0.0091 0.03 0 20
KK NSW2

Kif CALLUALTE KUNUEE EKOM DA NSW2

BA 1.33

LS 79.32

up 0.48

KK c1

K CUMBINE HYDRUGRAFHS NSW1 AND NSW2

HC 2

KK KC1

K KOUTE HYUROGKAPH C1 T0 FINNACLE PEAK KCAD
; 0.0078 0.03 0

RK 1000

KK NEW3

KH CALCULATE KUNOKF EROH DA NSW3

BA - 0.54
LS
up 0.24

82.7

20 150

028
- 830
912
«963
996

279
22

. 044
.850
923
.971

PAGE
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LINE

44
45
46
47
48
49
S0

51
52
a3

94
55
56

58

59
60
6l
62

63

64
6S
66
67
68

70
71
73
74
75
76
77
78
79
81
82
84

85

86
87

IDevicecalecncnenr2unnccceTeanennalocecscctovsnecsbocesacs/snraresBecveceePannnsell

KK
KH
kS
5V
SE
SL
89

KK

KK
K
BA
LS
up
KK
KH
He

KK

Kit -

RS
sV
SE
sQ

HEC-1 1NPUT

KNSW1
KOUTE EFLUW THKRU CAF STRUCTUKRE
1 STOR -1
(¢ 2 11 34 62 96 135 180
19 16 17 18 19 20 21 22
1v 4.91 0.6 0.3
21.9 G0 3.0 1.9
KNSW3
KOUTE CULVERY D1SCHARGE 10 PINNACLE PEAK KRUOAL AT I-17
11000 0.0093 0.04 0 20
N&W4 -
CALCULATE KUNOEE FEKROM DA NGW4
1.52
795.78
0.47
NSWS
CALCULATE RUHOXKE EKUM DA NSUWS
1.17
84.3
0.39
RNSWS
ROUTE FLOW THKRU CAF¥ STRUCTURE
1 STOR -1
0 2 7 24 413 67 99 127
135 16 17 18 19 20 21 22
145 9.62 0.6 0.5
21.9 50 3.0 1.5

KRSWS
ROUTE CULVERT DISCHAKRGE TU PINNACLE PEAK KOAD AY I-17
20

10000 0.0095 0.03 0
NSW6
CALCULATE KUNOYXF EKUM DA NSW6
0.6
75.95
0.48
€2

COMBINE HYUKUGKAFHS Cl, NSW3, NSW4, NSWS, NSWG
5

RC2
ROUTE FLUW THKU PINNACLE PEAK RUAD CULVERTS
1 STOR -1
0 0% 1.2 9.1 35.6 69 94.5 139
1. 12 14 16 ld 19 20 21
0 94 294 L28 936 2344 bvaze 10401
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L INE

88
89

90

91
922

94
25

96
97
98
29
100
101
102

103
104
105

106
107
108
109
110

111
112
113

114
115
116
117
118
119

120
121
122
123
124

25

126
127
128
129
130
131
132

HEC~1 INPUT PAGE

locecsealannnnnsdannccoedocnssncBoansnactovnosvolaneeneeZacecsselecncaesIuueeasll

KK
Kt
RK

KK
Kl
BA
LS

up

KK
KM
RS
SV

SE

- 8L

88

KK

KH
KK

KK
Kit
BA
LS

up

KK
KH

KK
K
RS
51y
SE
s5Q

KK
Kif
KM
Ly
vl
Y]

KK

KM~

KM
KM
vt
bl
su

KREC2
ROUTE CULVERT UUTELOW 10 I-17 CULVEKYS
3000 0.0023 0.03 0 20 10
NSW?
CALCULATE RUNUEE ERUM DA NSW?7
0.96
8l.6
0.4
RNSW?
KROUTE FLOW YTHRU CAF STRUCIURE
l - SIOR -1
0 2 9 30 B 84 120 160
135 16 17 1d 19 20 21 22
1% 7.07 0.6 0.5
21.9 30 " 3.0 1.5
KRSW?
KOUYE CULVERYT U1SCHARGE 10 1-17
13000 0.0083% 0.03 . 0 20
N5W8 :
CALCULATE RUROFY ERUM DA NSWS8 . .
1.23
75.99
0.56
c3
CUMBINE HYDRUGRAFHS C2, N&W7, NSW8
3 .
KC3
KOUTE FLOW THRU DETENTION BEHIND 2-8X7 KRCBL AT 1-17
1 ST0OR. -1
0 0.001 «220 l.16 8.44 17 30 49 67 76
3.8 4 6 8 10 11 12 13 13.7 14
V] 1 176 114 680 860 1091 1593 2678 34746
DSSH

D1VERT OVEKFLOWS SOUTH 10 SINGLE CULVERT AT MH PAKK, AND WEST ONYIO 1-17
D IS 9 THRU 2-8X7 CULVERT (MAX 1312 C¥s); DS I8 TOTAL Q

SSuW
1 880 1091 1L93 2678 3746
1 880 1060 1184 1296 1312
D117

SEFARATE OUT WESYT OVERFLUWS ONIU THE ERONTAGE ROAD ANU MAINLINE I-17
THESE FLOWS HEAD SOUTH AND EVENTUALLY ENTER THE DEER VALLEY INTERCHANGE
KEMAINING ELOWS CUNTINUE SOUTH TU 6X7 BUX CULVEKT ON SCATTEKR WASH AT 1-17
117 ’
31 409 1382 2434
0 0 . 2lu 840



L INE

133
134
135
136
137

138
139
140
141
142
143
144
145
146
147

148
149
150
151
152

153
154

155

156
157
158
159
160

161
162
163
164
165

166
168

169
170
171
172
173

HEC-1 1NPUI

FAGE

L T B R P T Y ALY PR L PRI Y

KK
KH
BA
LS
up

KK
Ki
RS
sV
SE
SL
8s
KK
K
KK

KK

Ki
Bh
LS
up

KK
KH
HC

KK
Kt
nt
Ul
ba

KK
Kid
BA
LS
up

KK
KH
HC

KK

KH
ot

LI’

(V]

NSW9
CALCULATE KURUEE ERUM DA NSW9
0.38
8l.1
0.28
RNSW9
KOUTE FLOW THRU CAY STRUCTURE
1 SINR -1 ’
0 1 1 11 26 10 H1
15 l6 17 18 19 20 21
1 1.19 0.16 0.5
21.9 50 3.0 1.5
KNSW9
KOUTE CULVERY DI1SCHARGE 10 1-17
14200 0.0078 0.03 0 20
§5W1
CALCULATE KRUNOFE ERUH DA SSW1
1.24
75.97
0.66 :
C4
COMBINE HYDROGRAPHS SSW, NSW9 AND SSW1--- SCATTER WASH
3
DC4
D1VERT ELOW ACKOSS 1-17 YTHKU GX7 KRCBC (HAX U 510 CEKS)
DBC4 :
0 1 ulo 511 1000 2000
0 l 910 Glo alo g10
85W2
CALCULATE KUNUEY ERUN DA S5U2
0.28
76.32 30.0
0.29
C3
COHBINE HYDKROGRAFHS SHW2Z ANbD DBLC4
2
LCcs

VIVERT ELOW ALKRUSYS 1-17 THRUY 65°X40* CHP AT ADOBE
DCS

0 119 116 1000 3000

1 11% 115 1135 115

75

22

ELOW EAST OF 1-17
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174
173
176
177
178

179
180
181

182
183
184
183
186
187

188
189
190

191
192
193
194

195
196
197
198
1199
200

201
202
203

204
205

206

207
208
209
+ 2310

HEC-1 1NPUI PAGE

2

IDievaeaslenceceeldaneenesBacceccsdennsenctorssncsalbocencneZennsacBecesecndecnneall

KK
K
BA
LS

up

KK
K
HC

KK
KM
KM
LY
uI
oa
KK
Kid
Dk

KK

SGW3
CALCULATE KUWOEFE FKRUM DA SSW3
0.39

0.32

Cc6 N
COMBINE HYDROGKAFHS SSW3 AND CS
2

nes

D1VERT FLOW ACKOSS I-~17 THRU 6X3 RCBL AT LOULSE

DI REPRESENTS TUTAL FLOW TO DEPRESSED INTERCHANGE AT DEER VALLEY KD.
ucs :

0 1 156 197 1000 3000
0 1 156 156 156 156
RI17
KETKR1EVE HYDRUGKAFH OF OVERFLOW ONTO I-17 MEUDIAN
117
ca

COMBINE HYDROGKAFH K117 AND LCYS FUR TUTAL EFLOW 1HYTU DEER VALLEY INYTERCHANGE

EROM SCATITER WASH DRAIMAGE AKREA . ) .
2

RES4
KOUTE FLOW THROUGH DEFKESSEL SECTIUN 10 WEST SIDE OF 1-17
1 STOK -1
0 1 15.9  37.7 53.8  61.3  74.1 99.0  129.5
82 84 - 90 94 96  96.8 98 100 102
0 0 0 0 0 1 808 5403 13835
KNSW :
RETR1EVE HYDRUGRAPH EOK NOKTH BKANCH OF SCATTEK WASH ‘
SSU
KSSW
KEYKIEVE HYDKOGKAFH EUK SOUTH BRANCH OF SCATTER WASH
noc4
c7 :
COMBINE FOR TOTAL CULVEKT DISCHARGE INIU SCATTEK WASH WEST OF I-17 ‘
2
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ARRAKAAKAKAAARRAARKARKARARARRRARRAARARAAA AKKKARAKAARARARKARAARKKAAAARAAAARAAAAA

ELUOU HYDROGKRAFH PALKAGE (HEC-1)
EEBRUARY 198l
KREV1SED 31 JAN 8b

X
X
X
X
A
% RUN DAYTE 12-SEP-8Y T1NE Ob:17:
X

X

AKAKRAAKARKAKKARAARKRARRARRAAARARARAA

SCAT
GRE1
EXIS
6 10 QUTPUT CONTROL VARIA
IPRNI
IFLUTL
GSCAL
1T HYDROGRAPH TIME DATA
NMIN
IDATE 1
IT1NME 0
NQ
NDDATE 1
NDT L(HE 0

COMPUTATION INTEKRV
TOTAL TIHE BA

ENGL ISH UNITS
DRAINAGE AKEA
PRECIPITATION DEPTH
LENGIH, ELEVATIUN
ELOW
STORAGE VOLUME
SUREACE AKREA
TEMPERATUKE

Akk WARNING Akkx HODIEIED PULS KOUTING
THE ROUTED HYDROGKAPH
THIS CAN BE CORRECTED

Akk WARNING Axx MODIFIED PULS ROUTING
THE ROUYED HYDRUGRAPH
THIS CAN BE CORRECTED

A X
A * U.S. ARMY CURPS 0OF ENGLNEERS
X 4 THE HYDRULOGIL ENGINEZRING CENTER
A X 609 GECONL STREET
X * BAVIS, CALIFORNIA 93616
13 % A (916) 440-3285 Ok (FIS) 4246-3285
X A
X A

Ak AAAAAAKARARAAAAARAKRARAKARAARARARAAX

TER WASH DRAINAGE AND STURM ORAIN STUDY

NEKR, INC., FHOENL1X, AZ MAY 1989
TING CUNDITIONS, 100~YR, 24-HR STORM
BLE

YW PFRINT CONTROL

0 PLUT CONTROL :

0. HYDROGRAFH PLOT SCALE

2 MINUTES IN COUNPUTATIUN INTERVAL

0 STARTING DATE
000 STARTING T1ME
300 NUMBER OF HYDROGRAfH OKRDINATES

0 ENUING DAYE . s .
9358 ENDING TIME

AL 0.03 HOUKS
Sk 9.97 HOURS

SQUARE M1LES )
INCHES .
FEET .

CUBIC FEET PLR SECOND

ACKE-FEET

ACKES

VEGREES FAHRENHEIT

MAY BE NUMERICALLY UNSTABLE FOK OUTELOWS BETWEEN 0. 10 o4,
SHOULD BE EXAMINED EFOR OSCILLATIONS OR UUTELUWS UREATER THAN PEAK INFLOWS.
BY DECREASING THE TIME INTERVAL OR INCREASING STURAGE (USE A LONGER REACH.)

MAY BE NUMERICALLY UNSIABLE FUR UUTELOWS SETWEEN 0. 0 176.
SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN FEAK INFLOWS.
BY DECREASING THE TIME INTERVAL OR INCREASING STURAGE (USE A LONGER REACH.)



OPERAT1ION
HYDRUGRAFPH
ROUTED 10
ROQUTED TO
HYDROGKRAFR
2 COMBINED
ROUTED 10
HYDRUGRAPH
ROUTED TO
ROQUTED TO
HYDRUGRAFPH
HYDROGRAFH
ROUTED TO
ROUTED TO
HYDROGRAFH
S COMBINED
ROUTED TO
RQUTEU 10
HYDROGKRAYH
ROUTED tO
ROUTED 10
HYBROGRAFH
3 COMBINED
ROULED TO

AT

Al

AT

AT

Al
AT

AT

AT

AT

AT

AY

DIVERS1UN TO

HYDRUGRAPH

AT

DIVEKS 10N TO

STAT 10N
NSW1
RRSW]
KNSUW1
NGW2

cl

RC1
NSW3
RNEW1
KNSW3

N5W4

KRC2
NSW?7
RNSW?
KNSW7/
NSWB
Cc3
RC3

SSuW

PEAK
FLOuW

26723.
101.
101.

2967.
1414,
77.
77
1134.
38L3.

3430.

ELOW IN CUBIC FELY
TINE IN HOUKS,

TIME OF

FEAK
6.13
8.57
8.97
6.33
6.37
G.DY
6.10
8.13
8.97
6.37
6.23
8.03
8.63
6.37
6.47
6.67
6.77
6.27
8.47
9.37
6.47
6.73
6.90
6.90
6.90

6.90

RUNOLYY

AVERALGE
6~HOUK

339.
68.
o8.

483,

340.

w

27.

6A.

111.

1035,
1010.
702,

308.

[ia
o
.

SUHMARY

PR SECOND
AKEA 1IN SUUARE MILES

FLUOW FUR MAXIHUM PERIOD

244-HOUKR
204,

41.

197.
80.
la.
14.

169.

724-HOUR
201.

41.

197.
80.
18.
14.

169.

181.
47.

38,

623.
604.
423,

186.

8.72
8.72
8.72
8.72

8.72

HAX IMUM
STAGE

19.79

16.65

21.68

20.10

13.91

TIME OF

HAX

GTAGE

8.60

8.47



HYDROGRAPH AT
HYDROGKAFH AT
KOUTED 10
ROUTED 10
HYDROGRAPH AT
3 COMBINED AT
DIVERS (ON TO
HYDKOGKAFH AT
HYDROGKAPH AT
2 COHBINED AT
DIVERSION 10
HYDROGRAPH AT
HYDRUGRAFH AT
2 COMBINED AY
DIVERS ION 10
HYDRUGKAPH AT
HYDROGRAPH AT
2 COMBINED AT
ROUTED 10
HYDROGKAFH AT
HYDROGRAFH AT

2 COMBINED AT

kkk NORMAL END OF HEC-1 #Akx

DI17
NSWY
RNSUW9
KNS WY
SSU1

ca
opca

uc4
85u2

CH

1019.
2261.
Ul0.
1771.
Hl6.

1870.

791.
1945.
136.

1769.

6.83

6.83 .

6.17
G.83

87.
8.
4.

228.

132.

72.
438.

193.
33.

336.

198,

32.

226.

171.

10.34
10.34
10.34

0.28
10.62
10.62
10.62

0.39
11.01

11.01 .

11.01

0.00

11.01

“11.01

0.00

0.00

0.00

19.96

96.64

6.93



AXKRAARKRKRAAAKARAARKAARRAAAKAKAKAKAKKRAX AAKAKKAKAKAKXXKKARKAAKRKKAKKAKAARRA AKX
X

U.S. ARMY CORPS OFf LENGINEERS
THE HYURULOGIC ENGINEEKING CENTER

A A
A  FLOOD HYDRUGRAPH A A
P Of :EBKUA X N
% REVISED 31 JAN 85 % % navady BREM¥BKATREBEG1G
A A A
* * A
X A A

GE (HEC-1)
EEBKU i

RUN DATE 12-SEP-89 TIHE 08B:25:35 (916) 440-3283 UR (FI3) 448-3285

AAKRAARKARARKAARRRARKAARRAAARARRAAAAAAA AAKKARAKAKAKRKXRKAKRRKAXKAAKAKAKAXKAA

X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXAXX  XXAX X AXXXX X
X X X X X
X L X X X X
X X XXXXXXX XXXXX XXX

TH15 PROGRAM REPLACES ALL PREVIOUS VERSIONS UOF HEC-1 KNUWN AS HEC1 (JAN 73), HEC1GS, HEC1lD08, AND HEClKW.
THE DEFINITIONS OF VARIABLES -R1T1MP- AND -RT10K- HAVE CHANGED EROM THOSE USED WI1TH THE 1973-STYLE INFU1 STKULTUKRE.
THE DEFINITION OF ~AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP Ul. THE VERSION RELEASED 31JANSS

CONTAINS NEW OPTIONS ON RL AND BA RECORDS, AND ADDS THE HL RECORD. SEE JANUARY 1985 INPUT
DESCRIFTION FOR NEW DEFINITIONS.

ENSTIWG Cortst 7 /o8
Z- Yo S72Rp7



LINE

D WK~

HEC-1 1NPUX

IDseaseaslocenerelenncncadecnceastucncecotioscenrasebencesne?envacanBonceneaedannesalld

1 SCATTER WASH DRAINAGE ANL STURM DKAIN STUDLY

1D GREINER, INC., PHUOENIX, AZ HAY 1989

1v EXISTING CUNDITIUNSG, 2-YK, 24-HK STUKM

1 2 300

N 30

10 4]

AD1AGKAM

KK NSW1

Kii CALCULATE RUNOKF EKOM DA NSW1

PB 1.57

PC 0 005 009 010 013 .019 021
FC <0357 =100 660 « 745 »776 «800 .B816
rC 861 .868 .878 .884 .891 900 =909
£C 931 934 <939 944 + 930 .958 961
kFC <974 - .979 981 98U . 989 991 .993
BhA 1.37

LS 83

uo 0.26

KK KNSW1

KH KOUTE FLOW THRU CAP¥ STRUCITURE

RS 1 STOR -1

sV 0 4 17 I 96 148 409
SE 15 16 17 18 19 20 21
SL 15 9.6 0.6 0.5

58 21.9 $0 3.0 1.5

KK KNSW1

KH ROUTE CULVERT U1SCHARGE 10 HAPPY VALLEY RUAD AND 1-17
RK 8000 0.0091 0.03 0 20
KK NSW2

Kii CALCUALTE RUNOFE EKUM DA NSW2

BA 1.33

LS 79.32

up 0.48

KK Cl

KH COHBINE HYDKROGRAPHS NSW1 AND NSW2

HU b

KK RC1

KH ROUTE HYDROGKRAPH C1 TO PINNACLE PEAK RUAD

RK 4000 0.0078 0.03 0 20 150
KK NSW3

KH CALCULATE RUNUEY FKOM DA NSW3
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10000 0.0095 0.03 0 20
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kC2
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KK RKC2
K ROUTE CULVERY OUTFLOUW 10 I-17 CULVERIS
- RK 3000 0.0023 0.03 0 20 10
KK NGUW?7
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. BA 0.96
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KK KNSUW?
KH KOUTE FLOW THRU CAP STRUCIURE
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88 21.9 G0 3.0 1.5
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KM DA IS @ THRU 2-8X7 CULVERT (MAX 1312 C¥y); DI IS5 IOTAL Q

TNy SSu
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KK bl117

Kt SEPARATE OUT WESYT UVERFLOWS ONTO THE ERONYAGE ROAD AND MAINLINE I-17

KM THESE FLOWS HEAD SOUTH AND EVENTUALLY ENTER THE DEER VALLEY INTERCHANGE
KM KEHAINING FLOWS CONTINUE SUUTH TO 6X7 BUX CULVERY ON SCAITER WASH AT I-17
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ELUODU HYDRUGKAYH PACKAGE (HEC-1)
EEBRUARY 194l
KREV1SED 31 JAN 8Y

RUN DATE 12-SEP-89 TIME 08:25:3%
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A
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A
X
A
&
X

\

N

SCATTER WASH DRAINAGE AND STURM DRAIN STUDY
GREINER, INC., PHOENIX, AZ MAY 1989
EXISTING CONDITIOMS, 2=-(R, 24-HR STORM

OUTPUT CONITROL VARIABLES

IPRNY U  PRINT CONTKOL
IFLUT 0 PLOT CONTROL
OSCAL 0. HYDROGRAPH FLOT SCALE

HYDROGRAPH TIME DATA
NINUTES 1IN COUMPUTATION INTERVAL

NMIN 2
IDATE 1 0 STARTING DATE
ITINKE 0000 STARTING YTIME
NQ 300 NUMBER OF HYDROGRAPH DRDINATES
NDDATE 1 0 ENVING DATE
NDT IME 0958 LENDING TIME

COMPUTATION 1INYEKRVAL 0.03 HOURS
TOTAL TIME BASE 9.97 HOURS

ENGLISH UNITS

Akk WAKNLING Aix MODIF1EDL PULS KROUTING

Akk WARNING

kikx MODIEIED PULS ROUTING

DRAINAGE AKEA SUWUAKRE M1LES
FRECIPITATION DEPIH INCHES

LENGYH, ELEVAYTION FEET

ELOW CUBIC EFEET PER SECOND
STORAGE VOLUNE AUCRE~-FEET

SURFALCE AREA ACKRES

TEMPERATURE DEGREES FAHRENHEIT

MAY BE NUMER1CALLY UNSTABLE FUR OUTEFLOWS BETWEEN

AAKKRRAKAARKARAAKKAARAKAAAKKRAKAAKAK

A .

A U.S. ARKY CURFS OF ENGINEEKS

4 THE HYDROLOGIC ENGINEERING CENTER
& 609 SECOND STREET

& DAV LS, CALIEORMIA 95616

A (916) 440- 3285 GR (FTS) 44U-3485
A
&

ARKAARARRAKAKRRARAKRKAARAARAARARRARAK

0. TI0 54.

THE ROUTED HYDROGKRAFPH SHOULD BE EXAMINED FOR UOSCILLATIONS OR OULFLUWS GREATER THAN PEAK INFLOWS.

THIS CAN BE CORRECTEDI BY DECREASING THE TIME INTEKVAL OR INCKEASING

MAY BE NUMERICALLY UNSTABLE FUR OUTYLOWS BETWEEN

STORAGE (USE A LUNGER REACH.)

0. 10 176.

THE KOUTED HYUKRUGKRAPH SHOULD BE EXAMINED FUK OSCILLATIONS OK OUTELOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LUNGER REACH.)



RUNOEE SUHMARY
FLOW IN CUBIC FEET PLER SECOND
TIME 1N HUUKS, AKREA 1N SUUAKE MLILES

PEAK TIHE OF AVERAGE FLUW FUR HAXLHUW PERIOD BAS IN HAX IHUM I{ME OF

OPERATION STATION FLOW FEAK 6~HOUR 24-HOUR 72-HOUR AREA STAGE HAX SYAGE
HYDRUGRAPH\QI NGW1 A57. 6.17 6l. 37. 37. 1.37

ROUTEVD TO“ ‘ RNSUW1 66. 7.07 41. 2. 20. 1.37 17.01 7.07
ROUTED TO ' KNSW1 66. 7.70 34. 20. 20. 1.37

HYDROGKRAFH AT NGuWa 202. 6.43 41. 45. 2%. 1.33

2 COMBINED AT vl 203, 6.47 7. 5. AS. 2.70

ROUTED 10 RC1 ‘ 194. 6.90 68. 11. 1l. 2.70

HYDROGRAPH AT NSU3 182. 6.13 23, 14. 14. 0.54

ROUTED 10 KNSUW1 29. 6.93 18. 11. 11. 0.04 16.49 6.93
ROUTED IO KNSW3 ' 29. 8.03 13. 8. . g. 0.54

HYDROGKAFH AT NSW4 151. 6.47 33. 20. 20. 1.52

HYDROGRAPH AT NSWS 34§. 6.30 37. 3%. 3%. 1.17

ROUTED 10 RNSWS 73. 7.20 4u. 27. 27, 1.17 17.47 7.20
ROUTED tO KNSUWS 73. 7.90 36. 22. 22, 1.17

HYDROGRAFH AY NSUW6 60. 6.47 13. 8. 8. 0.60

S COMBINED AT c2 367. 6.87 163. 98. 8. . 6.53

ROUTED TO kC2 340. 7423 161. 97. v 97. 6.53 14.63 7,23
ROUTED TO . KRC2 337. 7.40 152. 91. 91. 6.93

HYDROGRAPH AY NSW7 212. 6.33 37. 22. 42, 0.96

ROUTED TO RNSW?7 A8. 7.23 29. 17. 17. 0.96 17.02 7.27
ROUTED 10 KNGW7 48. 8.37 20. 12. 12. 0.96

HYDRUGRAPH AT NSW8 113. 6.60 27. 16. l6. 1.23

3 COMBINED AY €3 409. 7490 199, 120. 120. 8.72

ROUTED IO RC3 409. 7.37 198. 119, 119. 8.72 7.96 7.57
DIVERS10N TO SsV 109, 0.03 198. 119. 119. 8.72

HYDROGRAFH AT pssu 0. 0.03 0. 0. 0. 8.72

DIVERS1UN TO 117 0. 0.03 . 0. 0. 0. 8.72



HYDRUGRAPH AT
HYDROGKAFH AT
ROUTED TO
ROUTED 10
HYDROGRAPH AT
3 COMBINEL AT
DIVERSION TO
HYDROGKAFH AT
HYDROGRAPH AT
2 COMBINED AT
DIVERSIUN TO
HYDROGRAFH AT
HYDROGRAFH AT
2 COMBINED AT
DIVERS [ON TO
HYDRUGKAPH AT
HYDROGRAPH AT
2 COMBINED AY
ROUTED TO
HYDROGRAFH AT
HYDROGRAPH AT
2 COMBINED AT

kkkx NORMAL END OF HEC-1

DI17
NSU9
RNSW9
KRGWY
SSWl
c4
DBCA
bca
58W2
cS

RNSW
RGSW

c7

Akk

0.

100.

8.
102.
102.
102.

0.

230.
434.
156.

78.

0.

0.03
6.20
8.10
9.80
6.70
6.70
0.03
0.03
6.17
6.17
6.17
6.17
6.17
6.17
6.47
6.17

0.03

27.
29.
29.

0.
14.
18.

14.

36.
36.
32.

4.

0.

0.
198.
29.

426,

11.
11.

11.

22.
22.

20.

0.
119.
17.

136.

11.
11.
11.

0.
22.
22.
20.

2.

0.

0.28
10.62
10.62
10.62

0.39
11.01
11.01
11.01

0.00

17.09

90.34

8.10
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A X .
A FLOOD HYDROGRAPH PAUKAGUE (HEC-1) A A U.S. ARMY CURPS 0¥ EMGINEERS
A FEBRUAKRY 1981 X % THE HYDKROLOG1C ENGINEERING CENTER
A REVISED 31 JAN ©3 X X 609 GECONUD STREET
X X A DAVIL, CALIEORNIA 935616
4 RUN DATE 12-SEP-89 TIHE 08:26:41 % A (916) 440-32d5 UR (FIS) 448-3285
L3 A X
AKKARKRAAKKAAAKKKRRARAAAAKRARRRARKARARKAKKRAA AKKAKKAKAAKRAKARAKRAKKAKARAAKRAAAKRAKA

X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXAXX  XXXX X KAXXX 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 HECLl (JAN 73), HEC1GS, HEC1D8, AND HEC1KW.
THE DEFINITIONS OF VARIABLES -RTIMP- AND ~RTIOK- HAVE CHANGED EKROM THOSE USED WITH THE 1973-STYLE INFUT STRUCTURE.
THE DEEINITION OF -AMSKK- ON RM~CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 8l1. THE VERSION RELEASED 31JANSS

CONTAINS NEW OPTIONS ON RL ANU BA RECURDS, AND ADDS THE HL RECORD. SEE JANUARY 198% 1INKPUT
DESCRIFTION EOR NEW DEFINITIONS.

LEXSTING CopDITraus
[O- R S72L/)77
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I SCATTEK WASH DRAINAGE ANL STURM URAIN STUDY

ID GREINER, INC., PHOENIX, AZ HAY 1989

1b EX1STING CONDITIONS, 10-YK, 24-HR STURM

1%y 2 300

IN 30

IV 5

ADIAGRAM

KK NSW1

K CALCULATE KUNUOEKEF EFKUM DA NSW1

B 2.58

| 4H 0 0095 «009 010 .013 019 021 028 032 .044
PC 057 <100 -660 745 776 .300 .816 830 -340 .850
| 4 .861. .868 .878 .884 891 «900 900 «912 «919 923
¢C . 931 .934 «939 «944 900 .9548 961 «963 969 <971
FL Y74 <979 .981 . 985 -989 »991 993 «996 1.000
BA 1.37

LS : 83

ub 0.26

KK KNSW1

K KOUTE ELOW YTHRU CAY STRUCTUKE

KRS 1 STOR -1

sV 0 4 17 o 96 118 209 279

SE 15 16 17 18 19 20 21 22

5L 1% 9.62 0.6 0.5

1] 21.9 30 3.0 1.5

KK KNSW1

Kl ROUTE CULVEKRT D1SCHARGE T0 HAPPY VALLEY RUAUD ANL 1-17

RK 8000 0.0091 0.03 0 20

KK NSW2

KM CALCUALTE KUNUKE EROM DA NSW2

BA 1.33

LS 79.32

un 0.48

KK Cl

KH COMBINE HYDROGRAFHS NSW1 AND NSW2

HC 2

KK KC1

KK KOUTE HYDKROGRAFH Cl 1T0 PINNACLE PEAK RUAD

RK 4000 0.0074 0.03 0 20 150

KK NSUW3

K CALCULATE KUNUFKY EFROM DA NSW3

B4 0.54

LS 82.7

i} 0.24

1
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HEC-1 1NFUY

RNSW1
KOUTE FLOW THRU CAP STRUCTUKRE
1 STUR -1
0 2 11 34 62 96 135
15 16 17 18 19 20 21
14 1.91 0.6 0.5
21.9 30 3.0 1.5
KNSW3
ROUTE CULVERY D1SCHAKGE Y0 PINNACLE PEAK ROAD AT I-17
11000 0.0095 0.03 (! 20
NSW4
CALCULATE KUNOKE EROM DA NSW4
1.52
7%.78
0.47
NSWS
CALCULATE RUNUEE ERUM DI'A NSWS
1.17
84.3
0.39
KNSUWS
ROUTE FLOW THKU CAP SITRUCTURE
1 STOR -1
0 2 7 24 43 67 9%
135 le 17 18 | 19 20 21
15 9.62 0.6 0.5
21.9 30 3.0 1.9
KNSWS
ROUTE CULVEKT D1SCHARGE Y0 PINNACLE PEAK ROAD AT I-17
10000 0.0095 0.03 () 20
NSWG6
CALCULATE KUNUEYF EFRUM DA NSUW6
0.6
75.95
0.48
c2

COMBINE HYDROGRAPHS Cl, NSW3, N5W4, NSW5, NSUW6

S

kC2

ROUTE ELOW THRU PINNAULE PEAK KUAD CULVERTS
1 STOR =1
0 0% 1.2 9.1 359.6 6L 9214.%
11 12 11 16 L8 19 20
0 u4 204 bHag 936 2344 027¢

180
22

139

10401
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KRC2
KROUTE CULVERT QUTFLOW T0 1-17 CULVERTS
3000 0.0023 0.03 0 20 10
NSW?
CALCULATE RUNOEEF ERUM DA NSW?7
0.96
8l.6
0.4
KNGW?
RUUTE ELOW THRU CAP STRUCTURE
1 STOR -1

0 2 9 30 GU 80 120 160

15 16 17 18 19 20 21 22

1 7.07 0.6 0.5
21.9 30 3.0 1.5
KNSW?
ROUTE CULVEKRT D1SCHAKGE TO 1-17
13000 0.0085 0.03 0 20
NSu8
CALCULATE KUHUEE EROM DA NSUWS .
1.23

79.99

0.56
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Kid
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SE
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Kt
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K
ot

pu

CUMBINE HYDROGRAPHS €2, NSW7, NSUW8
3

RC3
ROUTE FELOW THKU DETENY1ON BEHIND 2-8X7 KCBC Al 1-17
1 STOR -1 . .
0 0.001 « 220 1.16 H.44 17 30 49 67 76
3.8 4 6 8 10 11 12 13 13.7 14
0 1 176 4114 680 880 1091 1L93 2678 3746
psSsu

VIVERT OVERFLOWS SOUTH T0 S1INGLE CULVEKRT AT MH PAKRK, ANM WEST ONTU 1-17
DR IS @ THRU 2-8X7 CULVERT (MAX 1312 Cr8); DI [S TOTAL Q@

S84
1 880 1091 1593 2678 3746
1 880 1060 1184 1296 1312
uIlz

SEPARATE OUYT WESY OVERFLOWS ONTO THE FKONTAGE KROAD AND MAINLINE 1-17
THESE FLOWS HEAD SOUTH AND EVENTUALLY ENTER THE DEER VALLEY [(NTERCHANGE
REMAINING FLUWS CONTINUE SOUTH TO 6X7 BOX CULVERY ON SCAYIER WASH AT I-17

117
31 409 1382 2434
0 0 2135 840
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NSW9
CALCULATE RUNOFY EROM DA NSW9
0.38
8l.1
0.28
RNSW9
KOUTE ELOW THRU CAP STRUCTURE
1 SIOR -1
0 1 4 14 26 40
15 16 17 18 19 20
15 4.19  0.16 0.5
21.9 50 3.0 1.5
KNSW9
ROUTE CULVEKT UISCHARGE 10 1-17
14200 0.0078  0.03 0
55W1
CALCULATE KUNUEE ERUM DA SSW1
1.24
75.97
0.66
c4
COHBINE HYDRUGKAPHS S5W, NSW9 AND SSW1--- SCATIER WASH ELOM E
3
vca
DIVEKYT ELOW ACRUSS I-17 THRU 6X7 KCBC (MAX G 510 CES)
DDC4
0 1 510 511 1000 2000
0 1 510 510 510 510
5502
CALCULATE KUNOEF EKON DA SSW2
0.28
76.42  30.0
0.29
CS

CONBINE HYUROGRAPHS SS8W2 AND DDpC4
2

&

Des
VIVERY FLOW ACROSS I-17 THRU 6L,*X40* CHYr AT ADUKE
DesS

0 11hH 116 1000 3000

1 115 115 1135 115

20

AST OF I-17

PAGE



LINE

174
175
176
177
178

179
180
181

182
183
184
185
186
187

188
189
190

191
192
193
194

195
196
197
198
199
200

201
202
203

204
205
206

207
208
209
210

HEC-1 1NFUT . PAGE

IDeeeensslonssncseBasossasdavsncectesvanvosoenessabosecaseZinccnneBacacecaesenesll

KK
Ki
BA
LS
up

KK

KH
HC

KK
K
KM
Ny
bI
ba

KK
KM
DR

KK
K
KM
HC

KK
KH
RS
sV

SE -

su

KK
K
DR

KK
KK
DR

KK
KH
HC
44

$54W3
CALCULATE KUNUFE FROM DA SSW3
0.39
79.4% $0.0
0.32

Co6
COMBINE HYLRUGKRAPHS SSW3 AND CS
2

DCS

(WIVERT FLUW ACKOSS 1-17 THRU 6X3 KCBC AT LUUISE

DI REPRESENTS TOTAL FLOW TO DEPRESSED INTERUHAMGE AT DEER VALLEY RD.
pes

0 1 156 157 1000 3000
0 1 1356 156 1356 156
k117
KETKRIEVE HYDROGRAPH OF OVEKRELOW ONTO I-17 KEDIAN
117
ca

COMBINE HYDROGKRAFH R117 AND DCS FOR YTUTAL ELUW 1INTO UDEEK VALLEY 1INTERCHANGE
EROM SCATTER WASH DRAINAGE AREA
2

RES4
KOUTE FLUW THROUGH DEPRESSEDL SECYION TO WEST S1DE OF I-17
1 STOR -1 :
0 1 19.9 37.7 53.8 6l1.3 74.1 99.0 129.5
82 84 90 94 96 96.8 28 100 102
0 0 0 0 0 1 80g %403 13835

RNSW
RETR1EVE HYURUGRAPH FUR NOKRYH BRANLH OF SCATIER WASH
58W

RSSW
RETRIEVE HYDRUGKRAMH FUR SOUTH BRANCH OF SCATTER WASH
DDC4

c7
COMBINE FOR TUYAL CULVEKRY D1SCHARGE INTO SCATTEK WASH WEST OF I-17
2 ”



SCHEMAT1C DIAGKRAH OF STKEAM NETWORK

INFUT
LINE (V) ROUTI1NG (--->) DIVEKRS1UN OR PUNP ELOW
NO. (.) CONNECTUR . (<---) RETURN OF DIVERTED UK PUMPED FLOW
? NSUW1
v
v
18 RNSW1
v
v
25 KNSW1
28 . NSW2 .
33 Cleacecanssnes
v
v
36 RC1
39 . NSW3
. v
. v
44 . RNSUW1
. v
. v
Sl . KNSUW3
54 . . NGW4
59 . . . NSWS
. . . v
. . . v
64 . . . RNSWS
. L L] v
. - - v
71 . . . KNSWS
74 . . . . NSW6
79 Cz.llIII.II.I.ICIIIIIII..llllllllll-llllllll.lil.:
v
v
82 RC2
v
v
88 KRC2
921 . NSW?7
L v
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COMPUTED AT THIS LOCATION



AAAKKAARAKKKAARAARARARKAARAAAAAAKRAAAKAAX

ARAKAAAAKRAKAAAKAAARRRKAKRAAARAKARAAX

U.5. ARHY CUKFS OF HNGINEERS
THE HYDROLOGIC ENGINEERING CENTER

DAVIS, CALIEORMNIA 95616
(916) 440-320% Ok (FI8) 4468-3285

AKKAKAKKAKRKRARRRAARARKARAAARARAAKAA

A
’ A FLOOU HYDRUGKAPH PACKAGE (HEC-1) 4 *
A EEBRUARY 1981 & X
» * REVISED 31 JAN Y A v A 609 SECOND STKEET
A A k
4 RUN DATE 12-SEP-8Y  TIME 08:26:41 & A
> * ‘ A *
AAKRKARAKAARRAAKRARKAARAAAKKAARAKARAAA KA AR &
>
| .
SCATTER WASH DRAINAGE AND STURM DRAIN STUDY
GREINEK, INC., PHOENIX, AZ  MAY 1989
> : EXISTING CONDITIUNS,  10-YR, 24-HR STORM
6 10 OUTPUT CONTROL VARIABLES
> - IPRNT 5 PRINT CONTKOL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDRUGRAPH PLUT SCALE
’ IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES 1N CUHPUTATION INTEKVAL
[ IDATE 1 0 SYARTING DATE
ITIME 0000 STARTING YIME
: NG 300 NUMBER UF HYDRUGRAPH ORDINATES
» NDDATE 1 0 ENDING DATE
NDT IME 0958 ENDING TIME
> COMPUTATIUN INTERVAL  0.03 HOURS
TOTAL TIME BASE  9.97 HOURS
) ENGLISH UNITS
DRAINAGE AKEA SQUAKE M1LES
. PRECIPITATION DEPTH  INCHES
) LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
_ STORAGE VOLUME ACKRE-FEET
» SUREACE AREA ACRES
TEMPERATUKE DEGREES EAHRENHEIT
) Akk WAKNING #kA MOUIF1ED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 0. TO 54.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED EOR OSCILLATIONS Ok OUTELOWS GREATER THAN PEAK INELOWS.
THIS CAN BE COKRKECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LUNGER REACH.)
’ kkk WARNING Ak MODIEIED PULS ROUTING MAY BE NUMERICALLY UNSTAELE FUR UUTELOWS BETWEEN 0. 1O 176.
THE RUUTED HYDKOGRAPH SHOULD BE EXAMINED FUR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INELOWS.
) THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)
)
)



OPERAT 1UN
HYDROGRAPH
ROUTEL 10
ROUTED TU
HYDROGKRAYH
2 COMBINED
ROUTED 10
HYBRUGRAPH
ROUTED TO'
ROUTED IO
HYDROGKAPH
HYDROGRAPH
ROUTEDL TO
ROUTED TO
HYDROGRAPH
S COMBINED
ROUTED TO
ROUTED TO
HYDRUGRAPH
ROUTED 1O
ROUTED TO
HYDROGRAPH
3 COMBINED

ROUTED IO

AT

AT

AL

AT

AT
AT

AT
AT

AT

AT
AT

DIVERS1UN 10

"HYDROGRAFH

AT

DIVERS1UN TO

STATION
NSUW1
KNGUW1
KNSW1
N5W2

Cl

KC1
NSW3
RNSW1

KNSW3

NSW6
c2
RC2
KRC2
NSW7
RNSW?
KNSW7
NSW8
c3
RLC3
550

PEAK
ELOW

1269.

82.

6l4.
933.
96.
96.
242.
1394,
940.
916.
639.
6l.
6l.
447.
1160.
1013.
994.
20.
0.

FLOW [N CUBIC FEET PLR SECOND
TIME 1N HOUKS,

TIME O
FEAK

6.13
7.77
8.23
6.37
6.40

6.67

6.40
6.27
7.67

8.27

RUNOEY

AKEA 1IN
AVERAGE
6-HOUK 24-HOUK
162. 98,
54, 33,
6. 28,
126. V6.
172. 103.
162. 97.
63. 3s.
25. 14,
18. 11.
116. 0.
147. 89.
62. 47.
50. 30.
46. 8.
392, 236.
466, 233,
374. 225.
104. 63.
A0. 24.
27. 17.
93. 57.
496. 298,
492, 296.
88, 294,
3. 2.
0. 0.

SUKMARY

SQUARE HILES

FLOW FOR MAXIHUM PERLOD

724=-HOUKR

28.
76.

103.

296.
294,

2.

BAS N
ARLA

HAX IHUH
STALE

18.15

17.48

19.31

17.92

18.23

11.63

TIME OF

MAaX

STAGE

7.60

7.03

;s B & B
. .

™ a8 a8 a8 a8 a8 )



HYDROGRAFH AT
HYDROGKAPH AY
ROUTED TO
ROUTEL TU
HYDROGRAPH AT
3 COMBINED AT
DIVERSION 10
HYDROGKAFH AT
HYDROGRAPH AT
2 COMBINED AT
DIVERSION TO
HYDRUGKAPH AT
HYDROGRAPH AT
2 COMBINED AT
DIVERSION TO
HYDKOGRAPH AT
HYDROURAFPH AT
2 COMBINED AT
ROUTED TO
HYDROGKAPH AT
HYDROGRAFH AT
2 COMBINED AT

AAx NORMAL END UF HEC-1

prL7
NSW9
RNSWY
KNSWY
585W1

c4

ARk

0.
262.
262.
115.
147.

440.

402.°

122%.

0.03
6.17
6.17
6.17
6.17
6.17
6.17
6.17
6.17
0.03
6.17
0.03
757
6.63

6.90

94.
101.
101.

0.

38.

8.

29.

66.

76.

0.
31.
0.
188.
101.

b09.

6l.

23.
23.

18.

28.
19.

0.
19.

97.
6l.
6l.

0.
23.

a1.
a7,
28,
19.
0.

19.

10.34

0.28
10.62
10.62
10.62

0.39
11.01
11.01
11.01

0.00
11.01

18.24

92.80

6.67



HYDROGRAFH AT 0I17 1627, 6.60 230. 114. 1106, 6.21

HYDROGRAYH AY NSWY 715, 6.1% 101. 53. 3. 0.38
ROUTED fU RNSWY 12, 11.935 12, 7. 7. 0.38 20.32 11.95
ROUTEL 10 KHSWY 14. 11.9% 9. Y. e 0.38
HYDROGRAFH AT 8SW1 1681, 6.15 244. 131. 131, 0.62
3 COMBINED AY €4 2346. 6.00 480. 251. 251, 7.21
DIVERSION 1O poca - alo. 6.30 220. 120. 120. 7.21
HYDROGRAPH AT uca 1836. 6.%0 Z6l. 131. 131. 7.21
HYDROGRAFH AT 8suW2 407. 6.035 94, 30. 30. 0.14
2 COMBINED AT éS » 1948. 6.%0 316. 160. 160. 735
DIVERSION TU beS 115. 6.30 A3. 23. 23. 7.35
HYDROGRAYH AT - bECO 1833, 6.40 473. 137. lav. 7.35
HYDRUGRAFH AT S5W3 360. 6.10 79. 12. 12. 0.20
2 COMBIHED AX c6 2018, 6.50 3L1. 179. 179. 7.55
DIVERSION T0 neS 136. 6.30 5}. 3l. 3l. 7.55
HYDKOGKRAFH AT ueS 16862, 6.50 294. 148. 148. 755
HYDROGRAPH AT RIL17 889. 6.60 63. 32. 32. 0.00
2 COMBINED AT €7 2684. 6.0 307 179. 179. 7.&5
HYDRUOGRAFH AT | RNSW 1313. 6.60 828. 454. A54. J O.QQ
HYDROGRAFH AT R&5W 910. $.80 220, 120. 120. 0:60
2 COMBINED AT ce la23. 6.60 1039. G74. u/4. 0:00

kkk NORMAL END OF HEC-1 k&%



AKAKKKAXRARAARKAKAARAKAAARKARKRARAAKAKAAAX ARAKAKAKKARXRKAKKAKKAKKAKKAAKKARKKRKAA
X X

FLOOD HYDKROGRAPH PAUCKALGE (HEC-1)
EEBRUARY 1981
REVISED 31 JAN 40

A

X X U.S. ARHY CORPS OF ENGINEERS

A A THE HYDROLUGIC ENGINEEKING CENTER
X A 609 SECOND STREET

X X DAV1S, CAL1EUKN1A Y5616
X X
X X
A S

RUN DATE 12-S5SEP-89 TIME 08:18:20

X
X
3
A
* (916) 440-328% OR (£LS) 448-3285
&

A

ARKAKKAKRARRAKARARRAARAARKAKARARAAARAAAA ARKKAKAARAKAKKXARKKAKKKAKKAKANRKARKKKAX

X X XXXXXXX AXXXX X
X X X X X XX
X X X X X
XXXXXKK  KXXX X LAXXX 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 HECL (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.
THE DEFINITIONS OF VARIABLES ~RTIMP- ANU ~RTIOK- HAVE CHANGED EROM THUSE USED WITH THE 1973-STYLE INPUT STRUCTUKE.
THE DEFINITION OF -ANSKK~- ON Ki{-CARD WAS CHANGED WITH REVISIUNS DATED 28 SEP 8l. THE VERSIUN RELEASED J1JANBS

CONTAINS NEW OPYTIONS ON RL AND BA RECOKDS, AND ADLUS THE HL RECOKDU. SEE JANUARY 198% INFUT
DESCRIPTION FOR NEW DEEINITIONS.

ChSE 2
FUTURE COWDI7T798
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HEC=-1 1NPUY FAGE 1
IDesseenelesnnaseuncceceannccoatdusnnseatennersslencnnecZacnsnsoBecnnncndunnsreald
1 SCATTER WASH DRAINAGE ANV STUKK DRAIN STUDY
D GRE IMER, INC., PHOLEHIX, AZ HAY 1989
1b EUTURE CORDITIUNS, 100-YK, 24-HK STOKRM
IT 3 240
1IN 30
10 5
ADIAGRAM
KK NSWl
KM CALCULATE RUNUFE EROH DA NSW1
rg 4.05
FC . 0 <005 009 .010 013 019 021 - 020 <032 044
PC 067 100 66O 740 776 .800 .8l6 - 830 .1340 .850
¥C <861 468 .878 . 4841 -891 900 «9095 -Y912 «919 923
£C <931 «934 »939 «944 930 «9u8 -961 9263 «96Y «971
rc Y74 979 .981 « 985 989 <991 «993 «996 1.000
BA 1.07
LS 83 36.2
up 0.20

KK RiHEW1
KM ROUTE FLOW THRYU CAP STKRUCTURE
-1

RS 1 STOR

sV 0 4 17 uad 926 148 209 279

SE 135 16 17 18 19 20 21 22 .
SL 15 Y.62 0.6 0.5

68 21.9 @0 3.0 1.9

KK KNSW1
KM ROUTE CULVEKT D1SCHAKGE 10 HAFPY VALLEY RUAU AND 1-17

RK 8000 0.0091 0.03 0 20
KK NSW2

KH CALCUALTE RUNUEY ERUM DA NSW2

BA 0.70

LS 78.66 - HY.7

uo 0.32
- KK Cl

KH COMBINE HYUROGRAFPHS NSW1 ANU NSW2

HC 2

KK RC1

KM ROUTE HYDRUGKAFH Cl1 TO PINNACLE PFEAK KOAD

RK 4000 0.0078 0.03 0 20 150
KK NSW3

Kt CALCULATE KUNUKE EROH DA NSU3

BA’ 0.53

LS 82.7 36.4

uo 0.24



HEC-1 1NKFUT

PAGE

[DeseeenclecncnceencnanedecncnsacdencnssstucnsnveboreacaeZennescaBeceeieeadaannaald

KK
K
RS
SV
SE
SL

£

KK
K
RK

KK
KH
BA
LS
up

KK
KH
BA
LS
uD

KK
K
RS
sV
SE
SL
88
KK
K
&K

KK
Kid

KK

KH

S
sV
SE
sQ

KNSW1
ROUTE FLOW THKRU CAP STRUCTUKE
1 STOR -1
0 ] 11 34 62 u6 145
13 16 17 id 19 20 21
15 1.91 0.6 0.5
21.9 50 3.0 1.5
KRNSW3
ROUTE CULVERY D1SCHAKGE 1U PINNACLE PEAK RUAD AT 1-17
11000 0.0095 0.03 0 20
NSUW4 .
CALCULATE KUNUEE ERUM DA NSW4
0.86
75.78 75.0
0.32
NSWS
CALCULATE KUNOFE EFROH DA NSWS
1.17
84.3 20.3
0.39
KHSWS
KUUTE FLOW YTHRU CAP STKRUCTURE
’ 1 STOR -1
0 2 7 24 13 67 95
15 le 17 lg 19 20 21
1% Y.62 - 0.6 0.5
21.9 S0 - 3.0 1.5
KNSWS
ROUTE CULVERT DISCHARGE TU PLNNACLE VEAK ROAD AT I-17
10000 0.0095 0.03 0 20
HEW6
CALCULATE KUROFE EXUM DA NSUWG
0.3
79.99 we.0
0.34
c2

COHBINE HYUROGRAFHS C1, NSW3, NSWa, NSWS, NSWe
[ 4

~

RC2
ROUTE FLOW THKU PLINNACLE PEAK KUAD CULVEKRIS
1 STOR ~1
(] 00 1.2 9.1 35.6 69 94.0
11 12 14 16 18 19 20
0 g4 294 La8 936 2344 ud78

180
22

s

127

23

139
21

10401



LINE

88
89
90

91
92
93
924

95

96
97
98
99
100
101
102

- 103
104
105

106
107
108
109
110

111
112
113

114

116
117
118
119

120
121
122
123
124
123

126
127
128
129
130
131
132

HEC~-1 INPUT FAGE

IDevevecelesucnceldososnsedecasnendevoncesdenssncebovnceeeZunvncnclecianenDicanecald

KK
KM
KK

KK
Kit
BA
LS
up

KK
KH
RS
sV
SE
SL
85

KK

KH
RK

KK
KH
BA
LS
up

KK
KM
HC

KK
Kt
RS
SV
SE
50

KK
KH
KM
uY
bl
1]t}

KK
KH
KM
KM
DT
bl
TV

KRC2
KOUTE CULVERY UUTFLOW 10 1-17 CULVEKIS

3000 0.0023 0.03 0 20 10
NGW?
CALCULATE KUNUEE EROH DA NSW?
0.96
81.6 21.0
0.4
KNSW7
ROUTE ELOW THRU CAF SIKUCTURE
1 STOR -1
0 2 g 30 5% 85 1240 160
15 16 17 18 19 20 21 22
1% 7.07 0.6 0.5
21.9 50 3.0 1.5
KNSW?
ROUTE CULVERT DISCHAKGE TO I-17
13000 ©0.0085 0.03 0 20
NSW8 :
CALCULATE KUNOEF FKOUH DA NSW8
0.62
74%.99 54.8
0.42
€3
COMBINE HYDROGKRAPHS CZ, NSW7, N&W8
3 .
KC3 '
KOUTE FLOW THKU DETENT10N BEHIND 2-8X7 KLBC AT 1-17 =
1 STOR -1 .
0 0.001 .220 1.16 8.44 1Y 30 49 67 76
3.8 A 6 8 10 11 12 13 13.7 14
0 1 176 414 680 860 1091 1593 2678 4746
DSsu

VDIVERT OVERELUMS SUUTH TU SINGLE CULVERT AY NH PAKK, AND WEST UNIO I-17
DQ IS @ THRU 2-8X7 CULVERY (MAX 1312 CF3); DL I8 TOTAL Q

S5u
1 880 1091 1493 2678 3746
1 880 1060 1184 1296 1312
D117

SEPARATE UUT WEST UVEKKLOWS ONTO THE FRONTAGE KOAD ANM MAINLINE 1-17
THESE FLOWS HEAD SOUTH AND EVENTUALLY ENTER THE DEER VALLEY [NTERCHANGE
KEHAINING FLOWS CONTINUE SUUTH TU 6X7 BUX CULVERT ON SCATTER WASH AT I-17
117
1 409  13mz 2434
0 0 . 21y 840
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LINE

133
134
139
136
137

138
139
140
141
142
143
144

145
146
147

148
149
150
151
152

153
154

155

136
157
158
189
160

161
162
163
164
165

166
167
l68

169
170
171
172
173

KK
KH
BA
LS
up

KK
KH
RS
sV
1
SL

8BS

KK

Kii
RK

KK
Ki
BA
LS
up

HEC-1 INFUI FAGE
IDeeevevelenrenasenssnceennesnsteccananntiascerscabocenseeZinneeaeBaceancadanseaaall
NEW9
CALCULATE KRUNUGEYE ERUM DA NSW9
0.38
8l.1 41.9
0.28
RHGW9
KUUTE FLOW THRU CAF STRUCTURE
1 STOR -1
V] 1 4 14 <6 40 56 75
15 16 17 18 19 20 21 22
1Yy 4.19 0.16 0.3
21.9. 350 3.0 1.5
KHSUW9
ROUTE CULVERT DISCHAKRGE TU I-17
14200 0.0078 0.03 0 20
§5uWl
CALCULATE KUNOEFE FKRUM DA SSW1
0.62
73.97 95.0
0.34
C4

KK
Kid
HC

KK
KH
IThy
DI
oa

KK
Kii
BA
LS
uo

KK
Ki
HC

KK
KH
pr
vI
oa

COMBINE HYDROGKAPHS S5W, NSWY9 AND SSWl--- SCATYEK WASH FLOW EAST OF 1-17
3

vc4
DIVEKT FLOW ACKUSS I-17 THRU 6X7 RCEC (HAX G 510 CES)
DDC4 :
0 1 510 511 1000 2000 O
0 1 510 510 5§10 510 S
S5U2
CALCULATE KUNOEE EKOH DA S5U2
0.14
76.32  95.0
0.23
o
COHBINE HYDROGRAPHS S5W2 ANL DDC4
2
ues
VIVERT FLOW ALKOSS 1-17 THKU Gb®X40* CHF AT ADUBE
DC5 . ‘
0 1Y 116 1000 3000
1 1135 15 115 115



LINE

174
175
176
177
178

179
180
181

182
183
184
185
186
187

188
189
190

191
192
193
194

195
196
197

198
199
200

201
202
203
204

HEC-1 1NPUT

IDeeeecealoncacenanncceedacacenatenecnnetioeensaaboceencnZiancroaBassceenTaneeasld

KK
K
BA
LS
up

KK
K
HC

KK
KH
KK
ut
Ul
pa

KK
K
DR

KK
KH
KM
HC

KK
Ki
DR

KK
K
DR

KK
Kii
HC
iz

S5W3
CALCULATE KRUNUYKE FKRUMN DA SSW3
0.20
749.4% 95.0
0.26

C6
COHBINE HYDROGKAPHS S4W3 ANV C5
2

pes
DIVEKYT FLOW ACKOSS 1-17 THRU 6X3 KUBL AT LOUISE

DI REPRESENIS TOTAL FLOW TU DEPRESSED INTERUCHANGE AL DEER VALLEY RD.
ves

0 1 156 1457 - 1000 3000
0 i 1356 156 1%6 156
k117 .

RETRIEVE HYDROUGKAPH OF 1-17 MEDIAN OVERFLOW FROM NUKITH BKANCH OF SW
17

c7
CUMBINE WITH HYUROGRAFH UCY FOK TOYTAL FLOW INTO DEER VALLEY ROAD

DEPRESSED INTERCHANGE EROM SCATTER WASH DRAINAGE AREA
2

RNSW
RETRIEVE HYDROGKAFH OF NOKRTH BKRANCH OF SCATTER WASH CULVERYT DISCHARGE
S8uW

R&SUW )
KETRIEVE HYDROGRAFH OF SUUTH BKANCH OF SCATTER WASH CULVERT DJISCHARGE
DDC4 R

ca
COMBINE I-17 CULVERY DISCHARGES FUR 10TAL FLOW WEST OF I-17
3

PAGE



SCHEMATIL D1AGKAM OF STREAM NETWORK

INPUT
LINE (V) KOUTING (-==>) DIVERSION UR PUMP FLOW
NO. (<) CUNNECIOKR ({--=-) RETURN OF DOIVERIED UR PUHPED ELOUW
7 NSUW1
v
v
18 RNSUW1
v
v
295 KNSW1
28 . NSW2
33 [
v
v
36 RC1
39 . NSU3
. v
. v
44 . RNSUW1
- U
. v
1 . KNSUW3
54 . . NSW4
59 . . . NSWS
. » . v
. . . v
64 . . . KNSWS
. . . v
. . . v
71 . . . KNSWS
74 - . . . NSW6
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v
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82 RC2
v
v
88 KRC2
91 . NSW7
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AKAKKAKAAKKAAARAAKARAARAKAARRAAARAAKAAKAX AKKAAKAKAAKAKAKRKARRAARAARAARAKAARRAA KA
X X A

A FLUOL HYDROGRAFPH PACKAGE (HEC-1) X A U.S. ARHY CORPS OF ENGINEERS

3 FEBRUARY 194l X & THE HYDROLOGIC ENGINEER{NG CENTEKR
* KEV1SED 31 JAH 8Y A X 609 SECONU STREET

X A X DAV IS, UVALIEOQNIA 95616

*x RUN DATE 12-SEP-89 TINE 0BI1HIZ0 % A (916) A40-3280 OR (EYY) 448-3285
X * A
AAKAKKAKARARARKAAAAAKARARAAARAARARARAAAAX X

AAAKAKKAKARKAKRAAKAARAAKKARKAAAAAKAA A

SCATTER WASH DRAINAGE AND STORM DRAILN STUDY
GREINER, INC., PHOEN1X, AZ HAY 1989
FUTURE CUNDITIONS, 100-YR, 24-HR STORM

6 10 QUTPUL CONTROL VARIABLES
IPKNY 9  PRINT CUNTROL
IPLOT 0 PLUT CONTKROL
GSCAL 0. HYDROGRAPH PLUT SCALE
1T HYDROGRAPH TIME DATA
NMIN 3 MINUTES IN CUMPUTATIUN 1NTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TI1ME
NQ 240 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DAYE .
NDT IME 1157 ENDING TIME

COMPUTATION INTERVAL 0.05% HOURS
TOTAL TLIHE BASE 11.95 HOURS

ENGL ISH UNIIS

DRA1NAGE AKEA SQUAKE MI1LES
PRECIPITATION DEFIH INCHES o
LENGIH, ELEVATI1OUN FEET o
ELOW CUBIC FEET PLR SECOND v
STURAGE VOLUME ALCKE-FEET
SURFALE AKEA ‘ ACRES
TEMPERATURE DEGKEES FAHRENHEIT
Akhk WARNING Axk MODIFIED PULS KUUTING MNAY BE NUMERICALLY UNSYABLE FUK OUTFLGWS BETWEEN 0. 10 H4.

THE ROUTED HYDROGRAFH SHOULD BE EXAMINED FUR OSCILLATIONS OKR UUTELOWS UREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

Akk WARNING xAA MODIFIED FULS ROUTING MAY BE NUMERICALLY UNSTABLE FUR OQUTEFLUWS BETWELN 0. T0 " 176.
THE ROUTED HYUROGKAFH SHOULD BE EXAMINED FOR OSCILLATIUNS OK OUTELUWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)



OPERATI1ON
HYDRUGRAFH
ROQUTED 10
ROUTED TO
HYDROGKAFH
2 COMBINED
ROUTED 10
HYOROGRAPH
ROUTED TO
ROUTED TO
HYDROGRAFH

HYDRUGRAFH

'ROUTED TO

ROUTED 10

"HYDROGRAFH

5 COMBINED
ROUTED 10

ROUTED TO

HYDKOGKAFH
ROUTED TO
ROUTED 10
HYDROGRAFH
3 COMBINED
ROUTED 1O

Al

Al

AT

AT

Al

AT

Al
AT

Al

AT
AT

DIVERS1ON TO

HYDROGRAFH

AT

DIVEKSION TO

STATIUN
NSUW1
KRilSuW1
KNSW1
NEUW2
Ccl
RC1
NSW3
KR&UW1
KNSW3
NGW4
NSNS
KNSUY
KNSUWS

NSW6

KNSW7
NSW8
c3

PEAK
FLOW

29.
1780.
1826.
1772,
1204.

47.

47.

1982.

1527,
79.
79.

108Y.

4508,

3830.

1313.

2516,

889.

RUNOEE

FLOW IN cUBiC

TIME 1N HUUKS,

TIHE OF

PEAK
6.00
7.8%
8.40
6.10
6.13
6.30
6.10
8.00

84.80

6.25
8.39

920

AVERALE
6-HOUR

322.
97
93.

269.

331.

118.

109..

67.
ldg.
1122,
1120,
82u.
293.
63.

SUMKARY

FLET LR SECOND
AREA 1N SQUAKE MILES

ELUW YOR HAXIHUH PERIOD

Z4~HOUR
170.
a0,

30.
144.
194,

189,

23.
160.
173.

64.

96.

u0.
478.
474.

468.

74~-HOUKR
170.
0.

i0.
144,
194,

189.

160.
173.
64.

b

0.96

0.62

6.31
6.21
6.21
6.21

6.21

HAX THUM
STAGE

19.59

19.04

19.41

20.40

14.02

TIME OF
MAX STAGE

6.60
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LINE

NGO U WD e

29

HEC-1 1NPUYX

IDesececodonsencae2ianencsdascncnntececcestioesocesbuscvves/evacnsatocnnneePevaaeall

b SCATTER WASH DKAINAGE AND STUKM DRAIN STUDY
1D GREIMLR, INC., PHOENLX, AZ JUNE 1989
Ib PROJECT HYBROLUGY=--CASE 3--- 100-Yk,
1D LINEAR BASIN CUONCEPI--2 BASINS

1T 2 300

IN 30

10 ]

ADIAGRAM

KK NEW1

KK CALCULATE RUNUEY FRUM DA NSW1

B 4.05

| 45 0 . 00% 009 010 013 019
FC L0357 - .100 «660 745 7706 . 800
PC 861 868 .878 .884 891 «900
FC 931 934 «939 «Y44 « 930 .938
PC 974 979 -981 980 <989 991
BA 1.37

LG . 83

up 0.26

KK KHSW1

Kid KOUTE FLOW THRU CAPY STRUCIUKE

RS 1 SI0R -1

&V 0 4 17 v 96 148
SE 135 16 7 lyg 19 20
SL 15 92.62 0.6 0.5

$8 21.9 50 3.0 1.9

KK KHSW1

KK KROUTE CULVERY D1SCHAKGE TO HAPPY VALLEY KUAD ANV
RK 8000 0.009% - 0.03 0

KK EC1

Kt CALCUALTE KUNUFF FKOM LA EC1

BA l1.82

LS 77.5

up 0.48

KK Cl

KH CONBINE HYURUGRAPHS NSW1 AND EC1

HC 2

KK NSW3

Ki CALCULATE KUNOGEE EKUM DA HSUW3

BA 0.54

LS 82.7

up 0.24

KK KHSW3

KH ROUTE FLOW THRU CAF STKUCTUKE

RS l STOR -1

1Y 0 2 11 34 62 96
SE 1% l6 N V) 18 19 20
Sk 15 4.91 0.6 0.3

22-HR STORM

021
.816
904
961
993

21

1-17
20

.028
.830
Y12
963
«996

180

pede

032
-840
919
<969
1.000

044
.850
.923
«971

PAGE



LINE

HEC-1 1NPUL PAGE
IDesecaanclennscce@aneccvedoccanseBtoceancnidocnsesabocenvasZevencalBovvacesdeensssll
3] 21.9 uo 3.0 1.5
KK KNSW3
KH KOUTE CULVERT DISCHARGE TO HAFPPY VALLEY KOAD
RK 4300 0.0095 0.03 ITRAY le 2
KK EC2
Kii CALCULATE KUNOEE EROM DA FC2
BA 0.40
LS 77.1
up 0.22
KK C2

KH COHBINE HYDROGRAFHS EROM NSW3 AND EFC2
HC a

KK KC2
Kt KOUTE HYDKOGKAPH C TO DETENTION BASIN NO. 1

KK 3700 0.0030 0.018 TRAP 16 2

KK ECSA

K CALCULATE KUNUEE EKON DA ECSA

BA  0.27

LS 74.6

up  0.35 . ..
KK CB1

Ki CUHBINE HYDROUGKAPHS Cl1, KRC2 AN FUCUA---TOTAL INELOW TU BASIN NO. 1
HC 3

KK KES]

KH KOUTE FLUW THRUUGH BASIN WO.1

KO 3 co

RS 1 ST0K -1 e .
sV 0 142 179 o

SE 0 4 5

SL 0 15.90 0.6 0.5

55 4 100 4.0 1.5

KK NSWS
Kt CALCULATE KUNUFKY ERUM DA NSWS

BA 1.17

LS 84.3

up 0.39

KK RNSWS

KM KOUTE FLOW THRU CAP STRUCTUKE

RS 1 STOR -

sV’ 0 2 7 24 43 67 YL 127
SE 15 16 17 18 19 20 21 22
SL 1 9.62 0.0 0.5

88 21.9 30 3.0 1.5

I



LINE

107
108
109
110
111
112
113

114
115
116

117
118
119
120
121

122
123
124

125
126

127

128
129
130
131
132

HEC-1 1NPUX

PAGE

IDevevanelececeneRenncansIeceesestasnnaccdonosasobBocanessZuncnsauBacinenaPennss 10

KK
KM
RK

KK
Ki
BA
LS
up

KK
Ki
HC

KK
Kii
BA
LS
up

KK
K
kS
C1Y
SE
SL
88

KK
KM
RK

KK
KK
BA
LS
uop

KK
Ki
HC

KK
Ki
KK

KK
KH
BA
LS
uo

KNEWS

KOUTE CULVERT D1SCHARGE TO EC3

6000 0.00935 0.03 0
EC3

CALCULATE RUNUYXE ERUN DA FC3
0.44

76.2
0.26
c3
COHBINE HYUROGRAPHS NSWS AND EC3
2
N&W?

CALCULATE RUWOFYE EKOM DA NSW?
0.96

8l.6
0.4
KNSW7
ROUTE YLOW THRU CAP STRUCTURE
1 STOR -1
0 2 9 30 Ly
135 16 17 18 19
15 7.07 0.6 0.5
21.9 0 3.0 1.9
KNEW?
ROUTE CULVERY D1SCHARGE 10 ECA4
9000 0.0085 - 0.03 0
EC4

CALCULATE KUNOYXY EROM DA EC4
0.91

75.40
0.37
Cc4
COMBINE HYDROGRAYHS £3, NSW7 ANL FC4
3
KC4
ROUTE HYUKOGRAYH €4 TO BASIN NUO. 2
4000 0.0050 0.018 TRAP
ECSB

CALCULATE RUNUEE FROM LA ECSB
0.24

74.60
0.37

120
21

20

160 .

22

3



LINE

133
134
135

136
137
138
139
140

141
142
143

144
145
146
147
+ 148

150
151

152
153
154

155
156
157
158
159

160
161
162

163
164
165
166
167

168
169
170
171
172
173
174

HEC-1 1WPUY PAGE

IDeeeesselonaeeenBacenecaTecenvnelacennsetonesnscbacuenseZevecereBannenneDansna.10

KK
KH
HC

KK
Kid
Bé
LS
up

KK

KM
HCG
KK

KO
Kid

RS .

§V
SE

89

KK
KH
KK

KK
KH
BA
LS
up

KK
KM
HC

KK
K
BA
LS
up

KK
Kit
RS
1Y
SE
SL
EH]

Co
COMBINE HYDROGRAFHS C4 AND ECHL--TOTAL KEACH E ELOW 10 BASIN 2

e

ECSC
CALUULATE RUNOEFE FKROH DA ECSC
0.37
74.8 .
0.34
CB3
COMBINE HYDROGKRAFHS KRES1, CS AND ECSC---T0TAL INELOW TO BASGIN 2
3 .
RES2
3
KOUTE ELUW THRU BASIN NO. 2 ,
1 STOR -1
0 170 206
0 4 5
0 2b.14 0.6 0.5
4 120 3.0 1.5
KKRES2 . ..
KUUTE FLUW tO0 I-17 CULVERTS
3000 0.0024 0.018 IRAF 20 2
FC6
CALLULATE KUWOYEF ERUH DA FCG6
0.23 .
A 75
0.25 .
c6 w
CUMBINE HYDRUGKRAFHS C5 AND FC6-—--- 10TAL FLUW FOR NOKITH BRANCH SCATTER WASH
2 .
N5W9 :
CALCULATE RUNUEY EKUM DA NSW9
0.38 -
gl.1
0.28
KNSW9
ROUTE FLUW THKU CA¥ STKUCTURE
1 STOR -1
0 1 ] 14 26 40 L6 75
15 16 17 18 19 20 21 22
15 4.1Y 0.6 0.5
21.9 50 3.0 1.5

- - - -4 Y a8



gy

LINE

179
176
177

178

179 |

180
181
182

183
184
183

186
187
188
189
190
191
192

193
194
195

196
197
198
199
200

201
202

203

204
205
206
207
208

209
210
211
212
213

214
215
216
217
218

[Deveeceslacencee2usasoesBdavenesstecnscastivassscabionsenas/ensneeeBracecanadenansal0d

KK
KH
KK

KK
KX
BA
LS
up

KK
KH
HC

KK
Kii
RS
sV
SE
5L
88

KK
KH
RK

KK
K
BA
LS
up

KK
Ki
HC

KK
KM
BA
LS
up

KK
K
[I¥
bI
[1[H

KK
KM
BA
LS
up

HEC-1 1HPUT

KRSW9

KOUTE CULVERT D1SCHAKGE 10 I-17
14200 0.007Y 0.03 0
S5W1A

CALCULATE KRUNUFE ERUM DA SSUW1lA
1.18

COHBINE HYDROGKAFPHS NSWY AND SSW1--TUTAL INELUW TU BASIN NO.4

75.90
0.62
c7
2
KES3
ROUTE FLOW THRU BASIN WO. 3 ON SUUYH BRANCH AT 19YH AVERNUE
i STOR -1
0 38 49
0 4 5
0 20.14 0.6 0.5
4 80 3.0 1.5
KC?
ROUTE BASIN UUIFLOW TO 1-17 CULVERT
4300 0.008 0.024 0
55W1B

CALCULATE RUNOEY EKRUM DA SSUW1B
0.06

86.0
0.10

cs

COHBINE HYUROGRAFHS SSW1B AND RC7--- TOYTAL ELOW ON SUUTH BRANCH AT

2

§5uW2
CALCULATE KUNUKE EKOM DA SSUW2
0.28
76.32 30.0
0.29

DIV9
DIVEKRT FLOW ACKOSS I-17 THKU 64°*X40°
neo
0 11% 116 1000 3000
1 113 1135 115 115

S5uW3a

CALCULATE RUNOEFEF FRUH DA SSW3

0.39
75.4% 950.0

0.32 .

[ &

CHP Al AUUBE

FAGE
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LINE

219
220
221

222

223
224
225
226

227

228
229
230
231
232
233
234
235

HEC~-1 1NPUT PARBE
IDenveanalacecrea2enscecusBosnnsentosenceslennnnacbosssvec/ecareseBecaeennPennaaelld
KK c9
K COMBINE HYDKROGRAFHS SS5W3 ANL DIVY
HC 2

KK u1vi1o

K UIVERT FLUW ACKOYS I-17 THRU 6X3 KCBC AT LOUISE

KH DIV REPRESENIS TOTAL FLOW TO DEPRESSED INTERCHANGE AT DEER VALLEY DRIVE
THY pCl1o

D1 0 1 156 17 1000 3000

)] 0 1 156 136 156 156

KK LVDR

KO 3

KH ROUTE EFLOW THROUGH DEPRESSED INTERCHANGE AT DEER VALLEY DRIVE

KS 1 STOR -1

sV 0 1 15%.9 37.7 Ld.8 6l.3 74.1 99.0 129.5
SE 82 84 90 94 26 96.8 98 100 102
0 0 0 0 0 0 1 808 U403 13835
7



.

INFUT
LINE

NO.

19

26

29

34

37

42

49

60

63

68

71

79

84

91

924

SCHEMAT1C DIAGKAM OF STREAM NETWORK

(V) RUUTING (--=-3») DIVEKS1UN OR PUHF FLOUW
(.) CONNECTUK (<---) KETURN OF DIVERTED UR PUMPED EFLOW
NSU1
v
v
RNSUW1
v
v
KNSW1
. EC1
Clescsnnsvonaan
. NSUW3
. v
. v
. RNGW3
. v
. v
. KNSUW3
. . EC2
. C2ececsnnsnune
. v
. v
. RC2
. . ECSA
CBlIIII.III.IIQIIUOIIIIIIII:
v
v
RES1
. NSWS
. v
. v
. RNSWS
. v
. v
. KNSWS
. . ¥C3
L] L] L]



125

128

133

136

141

144

163

168

178

183

x
m (9]
[$2] |-
CCRrR CCL*® ¢ a s s s s 8 ¢ 5 5 & 5 8 8 ¢ 8§ 85 8 s ¢ 8 2 @

RRES

" 2 & & 8 5 ®» g & = » ® s 3 3 v G @ 2 @

(03¢

o

b
o

= & 8 8 o 2 L0 o 2 3 s HBCCHTT o3 2 s 8 s«

(%3

NSW?
v

v
RNSW?7
v

v
KNSW?

EC4

esmssesernassnenbeERaa

kCsSC



.
<

186 ) RES3
. v
) v
193 . KC7
196 ) . SSW1B
201 . o T
204 . . S5W2
211 . . R > Lco
209 ) . uIV9
214 ) ) . SSU3
219 . ) C9%urenncacnnn
225 ) ) pmmm——— > DC1O
222 . ) DIV10
. ) v
. ) v
228 . ) DVDR

(kkk) RUNOFE ALSO COMPUTED AT THIS LOCATION



OPERATIUN
HYDRUGRAFH
ROUTED 10
ROUTED 7T0
HYDROGKAFH
2 COMBINED
HYDROGKAFH
ROUTED TO
ROUTED 10
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAFH
3 COMBINED
ROUTED 10
HYORUGRAPH
ROUTED 10
ROUTED TO
HYDROGKRAKH
2 COMBINED
HYDRODGKRAFH
ROUTED TO
ROUTED TO
HYDROGRAFH
5 COMBINED
ROUTED 10
HYDROGKAYH

Al

AY
AT

Al

AT

Al

Al

Al

AT

AT
AT

AT

AT
AT

AT

STATION
NSUW1
KNSW1

KNSW1 ~

EC1
cl
NSUW3
RNSW3

- KNSW3

Cel
RES1
NSUWS

KiN&GWY

KNSWS

EC3
c3
NSW?7
RNSW?7
KHSW7
FC4
Cc4
RCA
ECUB

PEAK
FLOW

2672,

101.

101.
2001.
2027.

1076.

667.

1414,

FLOW IN CURIC FEET PLR SECOND

TIME 1IN HOUKRS, AREA 1IN SQUAKRE M1LES

TI4E QF

FEAK
6.13
§.07
B8.97
6.37
6.37
6.10

B.13

6.23
8.03
8.40
6.13
6.13
6.27
8.47
9.03
6.23
6.20
6.27

RUNOEE

AVERAGE
6-HOUR

339.
6b.
uB.

360.

418.

SUHIMARY

ELUW FUR MAXINUM PERIOD

24-HOUK

201.
11.
3.

217.

2ul.
0.
18.

17.

24.
100.
417,

213.

72-HUUK
204.

41.

17.

3.19
0.54
0.354
0.94
0.40
0.94
0.94

0.27

HAX UK
STAGE

19.79

18.6%

41.68

20.10

TIME OF
MAX STAGE

8.47



2 COMBINED AT CS 1954, 6.27 395. 2348. 238. 3.72

HYDROGRAFH AT ECLC 446. 6.23 66. 40. 40. 0.37

3 COMBINED AT L3 2182, 6.27 697. A19. 419, 8.49

ROUTEL 10O RES2 672. 9.13 479. 168. 168. 8.49 v.008 9.13
ROUTED TO RRES 672. 9.20 268. 162. 162. 8.49

HYDRUGKAPH AY EC6 331. 6.13 42. 25. 2. 0.23

2 COMBINED AT cé 683. Y.20 310. 187. 187. 8.72

HYDROGKAFH AT NSW9 6635. 6.13 87. L3. v 0.38

ROUTED TO RNSUWY 42. 7.70 28. 17. i7. 0.38 19.45 7.73
ROUTED YO KNSWY . 42. 8.87 14, 11. 11. 0.38

HYDROUKAFH AT SsUlA 1010. 6.u3 217. 130. 130. . 1l.18

2 COMBINED AT . 4 1010. 6.53 230, 141. 141. 1.56

ROUTED TO RES3 518, 7.13 163. 110. 110. - 1.36 G.01 7.13
KOUTED 10 RCY $10. 7.23 176. 106. 106. 1.36

HYDROGRAFH AT SSW1B led. 6.00 17. 10. 10. 0.06 .

2 COMBINED AT c8 Sl8. 7.23 192, 116. 116. 1.62

HYDROGRAFH AT 8502 §16. 6.13 72, 44. 44. 0.28

DIVERS1UN TO ey 114, 6.13 39. 44. 244 0.26

HYDROGRAFH AT ‘0109 401. 6.13 33. 20. 20. . 0.28

HYDROGKRAFH AY §5W3 791. 6.17 117. 72. 72. 0.39

2 COMBINED AT 9 1191, 6.17 150. 92. 92. 0.67

DIVERS10N 10 bclo . 106. 6.17 L. 37. 37. 0.67

HYDROURAPH AT DIvlo 10335, 6.17 v, 356, UG, 0.67

ROUTED I0 DVUR Y. 6.83 l. 1. 1. 0.67 . 96.81 6.83

Akk NORHAL END OF HEC-1 Aki
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AAXKAKKRKAKARKAKKARRKAAKAKRRRRAAKAAKRAAKRAAAR

FLODOD HYDRUGRAFPH PACKAGE (HEL-1)
FEBRUARY 1981

REVISED 31 JAN 83

TIHE 08:22:11

&
X
A
X
X
RUN DATE 12-SEP-89 i
x

A
A
A
k
A
X
X
k

ARAKAAAKKAAARKAARKARKKARKKRRARKKRRRA KKK

THIS PROGRAM REPLACES ALL PREVIUOUS VERSIUNS OF

X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXAAK  XAXX X KAXXX X
X X X X X
X X X X X X
X X XXXXXXX XXRXX XXX

AKKKKAKKAXAKAAKAKKXAKAAkkhkkhhkkkkkhk

A

A U.5. ARMY CUORPS OF ENGINEERS

A THE WYDROLUGIC ENGINEERING CENTER
X 609 SECOMD STREET

X AV1S, CALIEFORNIA 90616

A (916) 440-32805 UR (¥T3) 448-3285
X
X

AAXKKARARKKAARARKARKXAKKARARKAKARKAA

HEC-1 KNOWN AS HEULl (JAN 73), HEC1GS, HECLDB, AND HEC1KW.

THE DEFINITIONS OF VAK1IABLES -RTIMP- AND -RT10R- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INFUYT STRUCTURE.

THE DEFINITION OF -AMSKK~ ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81.

THE VERSIUN RELEAGED 31JANBS

CONTAINS NEW OPTIONS ON RL AND BA RECORIS, AND ADDS THE HL RECOKD. SEE JANUARY 1985 1INFUT

DESCRIPTION EOR NEW DEF INITIONS.

CAcE 4
SToRM  DRWIV PLAL



LIN

11

CUd WN -

HEC-1 1NPUY N PAGE

IDececvnelacnaeselenrenneBenncncctinccevalonenoncbonnnsseucesnssBuceneanDeecaaalld

1v SCATTEKR WASH DKRAINAGE AND STURM LRAIN STUDY
1 GREINER, INC., PHOEMIX, AZ  JUNE 1989
1 PROJECT HYDRULOGY---CASE 4---  2-YK, STUKH DRAIN HYUROLOGY
I3 2 300
IN 30
1 5
_ ADIAGKAM
KK NSW3
KH  BEGIN HAPPY VALLEY KU. STOKH URAIN SYSTEM
KM CALCULATE RUNOEE FROM DA NSW3
B 1.57
¥C 0 .005  ,00Y  .010  .013  .01Y .021 .020s .032 044
PC .057 .100 ~ .660 S7A5 Y76 .B00  .Bl6 .830 .340 850
PC .86l .868  .8v8 .884  .891 .900 .905 .912 919,923
PC .93l .934  .939  .944  .930 . .958 .96l 963  .969  ,971
PL .9v4 2979 .98l L98L .Y89  .991 .993 <996 1.000
BA  0.54 :
LS 82.7
up  0.24
KK XNSW1
K  RUUTE ELOW THKU CAP SYKUCTUKE
XS 1 STOR -1
sV 0 2 11 34 62 96 139 180 ..
SE 15 16 17 18 19 20 21 22
SL 15 4.91 0.6 0.5
85 21.9 50 3.0 1.5
KK KHSW3 :
KH  ROUTE CULVERYT DISCHAKGE TO PINNAGLE PEAK KUAD AT 1-17
RK 11000 0.0093  0.03 ) 20
KK EC2 ¥
KH  CALCULATE KUROKE ERUM DA EC2 N
BA  0.38
LS 77.1
up  0.22
KK 051
KH  CALCULATE UNSITE RUNUEY, 19TH AVE. NOKRTH OF HAFFY VALLEY D,
BA  0.02
LS 95
s 0.24
KK c2
KN  CUHBINE HYDROGKAPHS FKOH 0S1, NSW3 AND EC2
HC 3
KK NSWS
KH  CALCULATE KUNOEE EKOM DA NSWS
BA  1.17
LS 64.3
up  0.39



HEC-1 1INPUI

IDevcessclinerene2acnnnaedanconssBecnacsnbecnsnnanbercecaeeZerrccneBioosence9dennenall

KK
Ki
RS
sV
SE
SL

R-1)

KK
K
RK

KK
KK
BA
LS
up

KK
KK
BA
LS
up

KK
KM
HC

KK
KH
HC

KK
KM
KK

KK
KH
BA
LS
up

KK
KH
He

KK
K
KM
BA
LS
ubp

KHSWS
KROUTE FLOW THRU CAP STKUCTUKRE
1 STOR -1
0 2 7 24 43 67 95 127
135 16 1?7 18 t1Y 20 21 22
15 9.62 0.0 0.5
21.9 30 3.0 1.5
KNSWS
ROUTE CULVERT D1SCHAKGE 10 EFC3N
6000 0.009% 0.03 0 20
EC3N.
CALCULATE KRUNOKY FRUH DA EC3N
0.19
76.2
0.19
0s2 . .
CALCULATE KUROEFE FKRUM HAPPY VALLEY RL. EASYT OF 19TH AVE.
0.02
95
0.24
c3
COMBINE HYDROGKRAFHS 08X, NSUWL AN EC3N
3
CA
CUHBINE HYDROGKRAPHS Cl ANU C3
2
RCA
KROUIE HYDROGRAPH CA TU DKAINAGEWAY
3800 0.0040 0.013 CIRC 4.5
0S4
CALCULATE KURNOFE FROM HAPPY VALLEY RD. WEST OF 191H AVE.
0.02
95
0.02
Cl

COHBINE HYUROGRAPHS 054 ANU CA----T0TAL STUKM DKAIN FLOW

2

EC38
BEG1IN CALCULAT10ONS EOR PINNACLE PEAK RD. STOUKM DKRAIN SYSTEM
CALCULATE RUNOEF EROM DA EC38
0.23
76.2
0.24



LINE

90
21
22

923
924

926

98

100 .

101
102
103
104
105

106
107
108
109
110

111
112
113
114
115

116
117
118

119
120
121

122
123
124
125
126

127
128
129

HEC-1 1NPUX i PAGE

IDevveencleceeenelocecaneTecasealduannsncstiorcssnebrocncesZencereBuaesneDeresnald

KK KEC3S
K ROUTE HYDROGRAFH FC35 YU REACH E

RK 1500 0.0020 0.013 CIRC 4.5

KK 6Ss6

KH CALCULATE KRUNOFY FROM 19YH AVE NUKTH OF PINNACLE PEAK kU.
"'BA 0.01

LS 95

up 0.12

KK ccl

KM COHBINE HYDROGKAPHS 056 ARD EC3S
HC 2

KK 0810

K CALCULATE KRUROFE FKUM 19TH AVENUE
BA 0.01

LS 95

up 0.12

KK S5W1C
Kit CALCULATE KRUNOYE FKOM DA SSW1C

BA 0.47

LS 75.9 .
up 0.45

KK 0s7

K CALCULATE KUNOEFF FKRUH PINNACLE PEAK KU. EASYT OF 19IH AVE
BA 0.03

LS 925

up 0.36

KK ccz2

K COMBINE HYDROGRAPHS 057,55W1C ANDL 0510

HC 3

KK RCC2

KH KOUTE HYDROGRAPH CCZ 10 BASIN 2 OUYLET

RK 3500 0.0040 0.013 cIre ]

KK 0s8

K4 CALCULATE HYDKROGRAPH FRUM PINNACLE PEAK RD. WESYT OF 19TH AVE.
BA 0.02

LS 95

up 0.24

KK cCc3

KM COMBINE HYVUROGRAPHS 048 AND KCC2---TOUTAL STOKM DRAIN ELOW
HC 2



LINE

130
131
132
133
134
135

136
137
138

139
140
141
142
143

144
1495
146
147

HEC-1 JMINPUT

IDeeaceceliceanse2encanceBennccentuncsencarancnsBaconnseZZucscaesBoceavan9anneaall

KK
Kt
KM
bBA
LS

uu

KK
KH
RK

KK
KK
BA
LS
ubp

KK
KH
He
YA

059
BEGIN CALCULATION EFOR 191H AVENUE STURM DRAIN
CALCULATE KUNOFf FROM WILLIAMS DRIVE

0.02
9%
0.24
ROS9
RUUTE HYDKOGRAFH SUUTH ON 191H AVE
2600 .004 0.02 CIRC 9
SSW
CALCULATE KUNOEFE EROH DA SSW
0.28
80
0.32
Cl9
COMBINE HYDROGRAPHE S5W AND 059---TOTAL STUKM DRALIN FLOW
2

FAGE 4



SCHEHMAT1C DIAGKAM OF STREAM NETWORK

INPUT
LINE (V) KOUTING (--->) DIVERS1OH OK FUNP FLOW
NO. (.) CONNECIOR (¢---) RETUKN OF DIVERTED OR PUMPED ELOW
7 NSW3
v
v
19 RNSW1
v
v
26 KNSW3
29 ) EC2
34 ) ) 0s1
39 2t e veanennrnananceanans
42 . NSWS
) v
) v
47 ) RNSWS
- U
) v
54 ) KNSWS
57 . ) ECON
62 ) ) . 052
67 ) e T
20 CAunnncnonnans
v
, v
73 RCA
76 ) 084
81 Cleueeesananan
84 ) EC3S
: v
) v

90 . REC3S



93 .
98 .
101 .

106
111
116
115

122

130

136

139

144

(kkk) RUNOEE ALSO

[#]
[p]
e 8 3 3 3 P o

COMPUTED AT

0s6

0510

(2]
9]

kCC

e ® 5 8 3 ® 3 3 8 % e 8 L% 8 % s o8 DIC I 9 2 8 u

THIS LOCATION

SSW1C

us?

0s8

059
v

v
K0S9

S8y

ClY.cenncnnncns



AKKAKRAKRARRARARAARRAAARAKRAAAARARAARAKAAX

A
A ELOOD HYUROGRAPH PACKAGE (HEC-1) A
X FEBRUARY 1981 3
A REVI1SEDL 31 JAN 84 A
* X
% RUN DATE 12-SEP-89 TIHE 081232211 X
X X
X X

AKRAKAAKAARKARAKRARARARARARARKARAKRRARKA

SCATTER WASH DRAINAGE AND STORH DRAIN STUDY
GREINER, INC., FHOENIX, AZ JUKE 1989

PROJECT HYDROLUGY---UASBE 4--~ 2-YR, STURM DRAIN HYDROLOGY
6 10 OULPUT CONTROL VARIABLES
' IPRNT %  PRINY COUNTKOL
IPLOT 0 PLOT CONTROL
GSCAL 0. HYDROGRAPH PLUT SCALE
IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITINE 0000 STARTING TI1ME
NG 300 NUMBER OF HYDROGRAPH URDINATES
NDDATE 1 0 ENDING DATE
NDT [ME 0958 ENDING TIME

CONPUTATIUN INTERVAL 0.03 HUUKRS
TOTAL T IME BASE 9.97 HOURS

ENGL [SH UNITS

DRALINAGE AREA SQUAKRE M1LES
PRECIPITATIUN DEPIH INCHES

LENGYH, ELEVATION EEET

ELOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFALE AREA ACKRES

TEMPERATUKE UDEGREES FAHRENHEIT

WARNING Akx TIME INTERVAL IS GREATER ITHAN .29iLAG

ARKAKKAAAAKKARRAAAKAAAAARAARRAAKARAX

X .

A U.S%. AKHY COKPS OF ENGINEERS

x  THE HYDRULUGIC XMGINELRING CENTER
A 609 SECOND STKEET

A DAV IS, CALLYORMIA 95616

A  (Y16) 440-3260L Uk (FYS) 4408-32865
*
A

AAKAARAARAAAKARAKARAARARARARAAAKAKX X



OPERAT 10N

HYDROGRAPH
ROUTED T0

ROUTED TO

HYDRUGKAYH
HYDRUGRAFH
3 COMBINED
HYDRUGRAFH
ROUTED TO
ROUTED 10

HYDROGKAPH
HYDROGRAPH
3 COMBINED
2 COMBINED
ROUTED 10

HYDROGRAPH
2 COMBINED
HYBROGRAPH
ROUTED TO

HYDROGRAPH
2 COMBINED
HYDRUGRAPH
HYDROGRAFH
HYDROGRAPH
3 COMBINED
ROUTED 10

HYDROGRAFH

AT

AT
AT
AT

AT

Al
AT
Al

AT

AT

AT

AT

AT
AT
AT
AT
AT
AT

Al

STATIUN
NSW3

. RNSWL
KNSW3
EC2
0s1

c2
NSW5
KHSWY
KNSWS
EC3N
0S2

3

ca

KCA

EC3S
REC3S
0s6
cca

0810

0s8

PEAK
FLOW

182.
a9.
29.
73.
19.
91.

345;

73.

419.
23.
6Y.
68.

19,

FLOW IN CUBRIC EEET PER SECOND
TIME IN HOURS,

TIME OF

PEAK
6.13
6.93
8.03
6.17
6.10
6.13

6.30

RUNOEY

AREA 1IN
AVERAGE

G-HOUK 24-HOUK
23. 14,
18. 11.
13. 8.
10. G.
2. 1.
5. 1.
37. 35.
4%, 27.
40. 24.
1. 3.
2. l.
46. 26.
71. A3.
70. 42.
2. 1.
74. 13.
S 3.
S. 3.
l. 1.
6. 4.
l. 1.
10. 6.
3. 2.
1. 9.
15. 9.
2o l.

SUHMARY

SUWUARE M1LES

FLOW FUR HAXIMUM PERIOOD

72-HOUR
l4.
11.

8.

BASIN
AREA

0.54
0.04
0.54

.3

@®

8]

0

0.0
0.94
1.17

HAX LHUNM
STAGE

16.49

17.47

TIME OF

HAX

GYAGE

6.93

a & A A& A A & o A& & & 2 N



2 COMBINED AT
HYDROGRAYH AT
ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

AkA NORHAL END DE HEC-1 AAA

76.
19.
18.
60.

78.

Y.

12.

0.02
0.02
0.28

0.30



AKKAARAKARAKKRARRARRKRAKKRRARARAAAKAAKA KK

ELOOD HYDROGRAPH PAUKAGE
EEBRUARY 1981

REVISED 31 JAN 83

(HEC-1)

A k
& X
* A
A X
i A
% RUN DATE 12-SEfP-89Y TIME 08:40:13 %
* &
k X

ARKKKAAKAAKAKAKKAAKARAKAKARARRAKAARAAA KA

X X
X X
X X
XXXXKKL
X X
X X
X X

ARAKKAAKAKXKAXARKAKARKRAARAKKAAAAAKAX

X .

X U.5. ARMY CORPS OY ENGINEERS

A  THE HYDROLOGIC ENGINEERING CENTER
k . 60Y SECOND STREET

A BAVIS, CALL1EORN1A YULG16

A (916) 440-3285 OR (£13) 448-3289
L3
X

AKKAKAKKAKAXKKAARAARAAAARXAKKARKRAAAK

XXXXXXX
X

X

XXXX

X

X
XXXXXXX

XXXXX
XK X

XAXXX

XK MR XX

X
XXXXX X

R XXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIUNS UF HEC-1 KMUWN AS HEC1 (JAN 73), HEC14S, HECL1DB, AN HEC1KW.

THE DEFINITIONS OF VARIABLES -RYI1NMP- AND -RT10K- HAVE CHANGED FKOM THOSE USED WITH THE 1973-STYLE INFUY STRUCTURE.

THE DEFINITION OF -AMSKK- ON Ri{~CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 8l.

THE VERS (UN RELEASED 31JANSS

CONTAIRS NEW OPYIONS ON RL ANI' BA RECOKRDS, AND ADDS THE HL RECORD. SEE JANUARY 1985 INPUT

DESCRIPTION FOR NEW DEFINITIONS.

CASE S

DRAWAZE WD <7orm? DRNO  PLAA/



LINE

NGOUS WN =~

T

HEC-1 1NPUY

IDieeeseelecacnceBenacnceBanssscclenacannstinecnnuabecncncaZecnneseBoracaandecnsaall

SCATTER WASH DRAINAGE AND STORM DKALN SIUDY

INU., FHUOENIX, AZ

JUNE 1989

PROJECT HYUKULOGY~--CASLE S---
COMB INED MASTER DRAINAGE PLAN

300

H DA NSWO

-0

10

« 745

.8
-9
.9

84
44
895

CAP STKUCTURE

013
776
.891
<950
989

26
19

100-YK,

2019
.800
900
958
«991

40
20

DIVERT 49 CES 10 STORM DRAIN ALUNG 19TH AVE

COMBINE HYDROGRAFHS NSW9 AND S5W1--TUTAL INFLUW TO BASIN NU.4

3

1
Iy GRE INER,
1
1D
1T 2
N 30

.10 5
AU IAGRAM
KK NSW9
Ki CALCULATE RUNOEE ERU
P8 4.05
PL 0 . 00% .00Y
PC L0357 .100 660
FC 861 568 .874
PC .93l .934 .939
rC .974 .97Y .981
BA 0.38
LS 8l.1
up 0.28
KK KNSW9
KM KOUTE FLOW THKU
RS 1 STOR -1
5V 0 1 4
SE 15 16 17
SL 15 4.1Y 0.6
88 21.9 50 3.0
KK KNSW9
KH KOUTE CULVEKT DISCHARGE TU I-17
RK 14200 0.0078 0.03
KK SSWlA
K CALCULAYE KUNOEE EKUM DA SSW1A
8A 1.18
LY 75.90
up 0.62
KK SDS
KM
DT SDS
D1 0 49 2000
po 0 49 49
KK c7
KH
HC 2
KK RES3
Kt KOUTE KFLUW THRU BASIN NO.
RS 1 STOR -1
sV 0 48 49
SE 0 4 5
SL 0 2h.14 0.6

24-HR STUKM

.021 -
.816
- 905
.961
.993

1)
21

20

. 020
. 830
2912
»963
«996

UN SUUTH BRANCH AT 19TH AVENUE

032
340
919
=969
1.000

=044
.850
-923
»971

PAGE



LINE
418

49
S50
51

52
93
94
95

56

57
58

a9

60
61
62
63
64

65
66
67
68
69

71
72
74

75
76
77
78
79

80
81
82

83
84
85
86
87

HEC-1 1NPUT PAGE

1 . e R L I I L

88

KK
KH
RK

KK
Kit
LS
up
KK
KH

- KK

Kt
BA
LS
up

KK
K
RS

SE
SL
88

KK
K
RK

KK
KH
BA
LS
up

KK
KH

KK
KM
BA
LS

up -

4 80 3.0 1.5
RC7
KOUTE BASIN OUTFLOW TU 1-17 CULVEKT
4300 0.008 0.024 0 30 ]
SSW1B
CALCULATE KUNUFY FRUM DA SSW1B
0.06
86.0

0.10

c8

COHBINE HYDRUGKAFHS SSW1B ANV RC7--- TUYAL ELUW ON SUUTH BRANCH A1 1-17
bed

NSW1
CALCULATE KUNOFE EFRUM DA NSUW1
1.37
83
0.26
KRHGW1
ROUTE ELOW THRU CAF STRUCTUKRE
1 STUR -1 .
0 4 17 ue 96 1418 409 279
15 16 17 18 19 20 a1 22
1% 9.62 0.6 0.5
21.9 30 3.0 1.5
KNSW1
RUUTE CULVERT DISCHARGE 10 HAPPY VALLEY ROAD ANL 1I-17
8000 0.009! 0.03 0 20
EC1
CALCUALTE KUHOYKY¥ EXUM DA EC1
1.82
77.3
0.48
Ccl
COHBINE HYDROGKAPHS NSW1 AND EC1
2
NSW3
CALCULATE KUNOFY EROM DA NSW3
0.54
82.7
0.24

F a a a & [ ] &a ) &a a ) ] & ® & ® a ® @ e



LINE

88
89
20
91
92

924

95
96
97

98

100
101
102

103
104
105
106
107
108
109
110

111
112
113

114
115
116
117
118

119
121

122
123
124
125
126

127
128
129
130
131
132

HEC-1 1INYUI

IDevesseelevscacuineanecBduscaccetencscscdoanacusslBocenvecZZansceneBiacnniedeeeea.lO

KK KiNSW3
K KOUTE FLOW THRU CAP STRUCTUKRE

RS 1 STO0R -1

sV 0 2 11 34 62 Y6 135 180
SE 135 16 17 18 19 20 21 22
SL 1 1.91 0.6 0.5
. 88 21.9 90 3.0 1.5

KK KNGW3

K KOUTE CULVEKRT DI1SCHAKGE TU HAPPY VALLEY ROAD

RK 4300 0.0095 0.03 TRAP le 2
KK EC2 -

KH CALCULATE RUNOFY FRUM DA EC2

BA 0.40

LS 77.1

up 0.22

KK b1Vl

KM DIVEKRT 91 CFS INTO STOKRH LRAIN

DT 8Dl

vl 0 1 91 92 2000

ou 0 1 91 91 91

KK c2

Kit COMBINE HYDROGKAFHS FROM NSW3 AND EC2

HU 2

KK RC2

Kt RUUTE HYDKOGRAFH C2 T0 DETENT1UN BASIN NO. 1

RK 3700 0.0030 0.018 IRAP le 2
KK ECSA

K CALCULATE KRUNOEFY EKOHM DA ECSA

BA 0.27

LY 74.6

up 0.33

KK CEl

K COMBINE HYDRUGKAPHS Cl, RUZ AND ECOHA

HC 3

KK N&WS

K4 CALCULATE RUNOFE FROM DA NSWS5

8A 1.17

LS 84.3

up 0.39

KK KNSUWS

KM ROUTE ELOW THRU CAP STRUCTURE

RS 1 STOR -1

sV 0 2 7 24 43 67 90 127
SE 135 16 17 18 19 20 21 22

1
SL S 1u 9.62 0.6 0.5

PAGE

3



HEC-1 INPUT PAGE

LINE L¢P L S P s A S ST T TR T YL FETTTT L SRS

133 59 21.9 50 3.0 1.5

134 KK KNSWS

135 Kit KUUTE CULVERY DISCHAKRGE T0 EC3

136 RK 6000 0.0095  0.03 0 20

137 ‘ KK n1v2

138 KM UIVEKT 78 CES INTO STORH DKAIN

139 DT pIV2

140 b1 0 78 79 2000

141 pa 0 0 1 1922

142 KK KSD1

143 KM RECALL DIV §D1

144 UK sD1

145 KK ccl

146 , Kit CUMMINE HYDROGKAPHS SD1 AND D1Vz--TUTAL S.D. FLOW, HAPPY VALLEY KD.

147 HC 2 :

148 KK KCC1

149 Kt KOUTE S.D. FLUW FRUM 19TH AVENUE Y0 DRAINAGEWAY

150 RK 4000 .004  0.02 CIRC 4.5

151 KK cez
. 152 Ki4 COHBINE HYDROGRAPHS CC1 AND CB1 EFUK TUTAL INELUW IO BASIN 1

153 HC 2

154 KK KES1

155 KM KOUTE FLOW THROUGH BASIN NO.1

156 RS 1 STOR -1

157 - sV 0 147 184

158 ‘ SE 0 4 5

159 5L 0 15.90 0.6 0.5

160 5 4 100 3.0 1.5

161 KK EC3

162 Kit CALCULATE KUNUFE EKROM DA EC3

163 BA 0.44

164 . LY 76.2

165 up 0.26

166 KK KD1V2

167 Ki RETRIEVE HYDROGRAPH DIV2

168 UR D1v2

169 KK ccs

170 KH COMBINE HYDROGKAFHS D1V2 AND FC3

171 HC 2



LINE

172
173
174
175
176

177
178
179
180
181

182
183
184
185
186

188

189
190
191

192
193
194
195
196

197
198
199

200
201
202

203
204
205
206
207

208
209
210

211
212

213

HEC-1 1NPUI

PAGE

IDeeeeceelececeesBocnseasBeonnsnedecaccnstenannsaboncssneZerncceeBaneaaneIneeenald

KK
K
1N
bl
oQ

KK
KH
BA
LS
un

KK
KH
RS
sV
SE
SL

88

KK
KM
KK

KK
K
Bh
LS

uD

KK
KM
HC

DIV3
DIVERT 37 C¥S 10 STOKH DRAIN
snh3
0 47 48 2000
0 37 37 37
N&W?

CALCULATE RUNOEY EROH DA NSW?7
0.96

8l1.6
0.4
KNSW?
KOUTE FLOW THRU CAP SIRUCTURE
1 STOR -1
0 2 9 30 uY
15 l6 17 18 19
19 7.07 0.6 0.5
21.9 G0 3.0 1.9
KNSW7
KUUTE CULVEKT D1SCHARGE T0 EC4
9000 0.0085 0.03 0
EC4

CALCULATE RUNOKY ERUM DA EC4
0.91

7L.40
0.37

C4
COMBINE HYDROGKAPHS EC4 ANL NSW?7
2

4

RC4
ROUTE HYUROGRAFH C4 10 BASIN NO. 2
4000 0.0030 0.018 ITRAP

ECSB
CALCULATE RUNUFF EROM DA FCHB
0.24

74.60
0.37
RS5D3
RELRIEVE HYDKROGRAPH SD3
Sb3
Co

COHNBINE HYDKOGRAYHS Sb3, DIV3, C4 AND
4

89y 120 160
20 a1 22
20

20 3

ECUB--T0TAL CHANNEL ELUW 10 BASIN 2

5



HEC-1 1NPUI . PAGE 6

LINE IDeeeececliceesceBecersneBacasunacBonnnncotiononnneBeresnacZaeneneaBavasrnesDennasald
214 KK ECSC

215 K CALCULATE RUNOYY FRUM DA ECSC

216 BA 0.37

217 LS 74.8

218 uo 0.34

219 KK CB3

220 K COMBINE HYUROGKRAPHS KES1, C% ANUD FCSC

221 HC 3

222 KK KES2

223 Kit ROUTE FLOW THRU BASIN NOD. 2

224 RS 1. STOR -1

225 5V 0 170 206 '

226 SE 0 A 5

22 SL 0 25.14 0.6 0.5

22 ) 85 4 120 3.0 1.5

229 KK RSDS

230 KM RETRIEVE HYDROGRAPH SDS

231 LR S5

232 KK  RRSDS

233 KK ROUTE S.D. FLOW 10 OUILEYT UF BASIN 2 .
234 RK 4000 0.004 0.02 CIRC 5.0

235 KK ce7

236 KH COMBINE RSDS AND RES2

237 HC 2

238 KK  RRES2

239 _ Kt ROUTE ELOW 10 1-17 CULVEKTS

240 RK 3000 0.0023 0.018 TRAP 20 2
241 KK EC6 '

242 Ki CALCULATE RUNOFE FROM DA FC6

243 BA 0.23

244 LS 75

245 ] uo 0.25

246 KK cé6

g:g ﬁ“ COMBINE HYDROGRAPHS CC7 ANV EClb---—- TOTAL FLOW NUKRTH BRANCH SUATTER WASH

c 2

249 . KK S5W2

250 Kt CALCULATE RURUFY EROM DA SSW2

251 BA 0.28

252 LY 76.32 30.0

253 . up 0.29



LINE

254
255
256
257
258

259
260
261
262
263

264
265
266
267
268

269
270
271
272
273

274
275
276

277
278
279
280
281
282

283
284
285
286
287
288

289
290
291

292
293
294

KK
K
0T
D1
bu

KK
KM
HC

HEC-1 1NYUT
fDieecennclecensasBucnceneBacescnstonnnasativesscesbocseeaeZicncneetoienaeedenenaanll
D1Iv6
DIVERT 39 CES INTO SYIORH DKALN
Shé
0 1 39 1000
0 1 39 39
DIV9
D1IVERYT FLUW AUCROSS 1I-17 THKU 6L°X40* CMY AT ALUBE
Dco
0 119 116 1000 3000
1 115 1135 115 115
85W3
CALCULAYE RUNOYE EROM DA S5U3
0.39
75.45 50.0
0.32
D1v?
DIVERY 39 CES INTO STORM DRAIN
§D7
0 1 39 1000
0 1 39 39
c9
COMBINE HYDRULRAPHS SSW3 AND DIV9
2
plvio

KK
Kt

KK

KK
Kit
DR

KK

KH
DR

DIVERT FLOW ACROSS I-17 THKU 6X3 RCBC AT LUUILSE
DIV REPRESENTIS TUTAL FLOW TO DEPRESSED INTERCHANGE AT DEER VALLEY DRIVE
DC1o . :

.

0 1 156 17 1000 3000
0 1 1356 156 1356 156
LVDR
KRUUTE FLOUW THROUGH DEPRESSED INTERCHANGE AT DBEER VALLEY DRIVE
1 STOR -1
0 1 1b.9 37.7 Ld.8 6l1.9 74.1 99.0 129.5
g2 84 20 94 926 J6.8 98 100 102
0 0 0 0 0 1 800 u403 136435
RSDG
RETRIEVE SU6 STORM DRAIN FLOW
SD6
RS5D7
REIKIEVE Sb7 STORH DRAIN FLOW
sSD7 |

PAGE

~



HEC~1 1INPUT . PAGE 8

LINE [IDeccencelocnnevaancenccIecennnelinnscasocencnabenncaneZinneseeBunsnanalaanaaall

295 KK 19

296 KN COMBINE SU6 AND SDY FOK TOTAL FLOW IN 19TH AVENUE S.U. AT DEEK VALLEY DK.
) 297 HC 2

298 z2




SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) KOUTING (--->) DIVEKS1UN UK PUHP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVEKRTED OR PUMPED FLOW
B NSW9
v
v
19 RNSW9
v
v
26 KNSW9
29 . SSW1A
36 . emm——— 5U5
34 . SD5
39 C7vennsnsnnnne
v
v
a2 - RES3
: v
v
49 RC?7
52 . SSW1B
57 CBuvavonnnnnns
60 . NSW1
- v
L] U
65 . RNSW1
. v
. v
72 . KNSW1
75 . . EC1
80 . Cleacsasssnans
.83 . . NSW3
. . v
. . v
88 . . KNSW3
. . v
L] L] U

95 . . KNSGW3
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174
172

177

182

189

192

197

200

203

210
208

211

214

219

222

231
229

232

235

238

241

246

]
w

RES

€
o

e ¢ e 3 o ¢ 3 PICC N ® o 5 s 0 8 8 28 PICCLe & s ® a & 0 8 ¢ a8 % 8 ¢ 58 8 5 5 8 3 & 2 8 & 8 » & 385 5 0 s 2 o ®

RRES

| ]

s & = g L8 % 8 8 3 ® ®§ ® § % 82 B 3 8 2 ® g S & 8 & w8 g e s

FCLC

ECO

5D3

EC4

s§D5

FCYB

ik}



249 . . 5562
256 . . R > SD6
254 . . UIV6
261 . ) P pS nCo
259 . . D1V9
264 . b, . SSW3
271 . . . . > 517
269 . . . DIV7
274 ) . 0 P
280 . . PSSR > DC10
277 . . P1V10
. ) v
. . v
283 . . DVDR
291 . . . R SU6
289 . . . RSD6
294 . . . . ' = sD7
292 . . . . RSD7
295 . . . C1%venannnnnan

(kAk) RUNOEE ALSO COMPUTED AT THIS LOCATION



AKAKAAAKAARAKKAARKAKARAARRRAKAARKAAAAAA KA

&
A ELOUD HYDKRUOGRAPH PACKAGE (HEC-1) k
& FEBRUARY 1981 A
A REV1SED 31 JAN 8Y x
A &
A RUN DAIE 12-SEr-8Y TIHE 08340213 %
A X
A A

ARKRAAARAARARAARARRARAKAARRAAAKARARAKAX

SCATTER WASH DRAINAGE AND STORM DRAIN ST
GREINEK, INC., PHOENIX, AZ JUNE 1989

PROJECT HYOROLOWY---CABE H--- 100-1R,

COMBINED MASTER DRAINAGE PLAN

7 10 QUTPUT CUNTROL VARIABLES

IPRNT S PRINY CONTKROL

IFLOT 0 PLOT CONTIROL

QSCAL 0. HYDROGRAFH PLOT SCALE

IT HYDROGRAPH L IME DATA

NMIN 2 MINUTES IN COUHMPUTATION 1INTEKRVAL
IDATE 1 0 STARLING DATE

ITIME 0000 STARTING T1ME

NQ 300 NUMBER OfF HYDRUOGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDT [ME . 0958 ENDING TIME

COMPUTATION INTERVAL 0.03 HOURS
IOTAL TIME BASE 9.97 HOUKRS

ENGL ISH UNITS

DRAINAGE AKEA SUUARE MILES
PRECIPITAT {ON DEPIH INCHES

LENGIH, ELEVATIUN FEET

ELOW CUBIC FLET PER SECOND
STURAGE VOLUME ACRE-FEET

SUREFACE AREA ACKRES

TEMPERATURE DEGREES FAHRENHEIT

WARNING AAk TIME INTERVAL [S GREATER THAN .29kLAG

upyY

24-HR STORM

RAAKAKAAAKKAKAKAARKRAKARAAARKARAXAAKX

X .
k U.S. ARHY COUKPS OF ENGINEERS

A& THE HYDROLUGIC ENG(MELRING CENTER
x 609 SECORD STREET

X DAV IS, UALIFORMNIA 95616

A (916) 440-326Y LR (FTIS) A448-3285
A

X

ARKAKAKAARKARKAKKARARARRRAAKAARAAKAA X



DPERAT 10N
HYDROGRAPH AT
ROUTED 10
ROUTED TO
HYDROGKAPH AT
DIVERSION TO
HYDROGKAPH AT
2 COMBINED AT
ROUTED TO
ROUTED 10
HYDROGKAFH AT
2 COMBINED AT
HYDROGKAFH AT
ROUTED TO
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
HYDROGRAPH AT
ROUTED TO
ROUTED TO .
HYDROGRAPH AT
DIVERSION 10
HYDROGKAPH AT
2 COMBINED AT
ROUTED 10
HYDROGRAPH AT
3 COMBINED AT

STATIUN

NEWY

. KNSWY

KNSWY
S5W1A

S035

RC7
SGUW1B
(]
N5W1
RNSW1

KNGW1

KNSW3
EC2
501

DIVl

PEAK
FLOW

4Y.
961.
961.
441.
437.
163.
445,

2672,

_lo1.

101.

2001.

ELOW IN CUBLC EEET PER SECOND
TIME 1N HUUKS,

T1L4E OF

PEAK
6.13
7.70

8.87
6

[ 4
w

G [
.
w
[

RUNOEE

SUHMARY

SQUARE WILES

ELUW YOR HAXIHUM4 PERIOD

AKEA 1N
AVERAGE

6-HOUR 24-HOUR
87. ¥3.
26. 17.
18. 11l.
217. 130.
34. 21.
184. 110.
200. 121.
162. Y7.
13%5. 923.
17. 10.
171. 103.
339. 204.
68. 41.
us. 3G.
360. 217.
418. 201.
132. B80.
30. 1t.
28. 17.
79. 48.
3. 21.
44. a7.
73. 44.
71, 43.
Ad. 29.
L36. 323.

72-HOUR
u3.
17.
1l.
130.
21.
110.
121.
97
923.
10.
103.

204.

17.

48.

BAS IN
ARLEA

0.38
0.3t

0.38

0.54
0.40
0.40
0.40
0.94
0.94
0.27

4.40

HAXTHUHM
STAGE

19.45

19.79

18.60

TIME OF

HaX

STAGE

7.73

8.60



HYDROGRAFPH

ROUTED Y0

ROUTED TO

AT

DIVERS1ON 10

HYDROGRAPH
HYDRUGRAPH-
2 COMBINED
ROUTED 10U

2 COHBINED
ROUTED TO

HYDRUGRAPH
HYDROGRAFH

2 COHBINED

AT
AT

AT

AT

AT

Al

AT

DIVERS10N TO

HYDROGKRAPH
HYDROGRAFH
ROUTED TO
ROUTED TO
HYDROGRAPH
2 COMBINEL
ROUTED TO
HYDRUGNAPH
HYDRUOGRAPH
4 COMBINED
HYDROGRAFH
3 COMBINED
ROUTED TO
HYDROGKRAFH
ROUTED TO
2 COMBINED

AT
Al

AT
AT

AT
AT
AT
AT

AT

AT

AT

NS
RNSWY
KNSWS

VIVZ

DIV2

KSU1

CC1

RNSW?7
KNSW?7
£C4
c4

co
EClC
Ck3
RES2

RSDS

1944,
120.
120.

2.
78.

91.

169.

1074.
1074.

2386.
638.
49.
19.

687.

b.4/
6.30
7.77

6.13

B8.47
9.03
6.23
6.23
6.30
6.23
5.73
6.23
6.23
6.23
9.37

301.

33.
80.
6l6.
208.

84.

40.
166.
2006.

202,

418.
371.
104,

30.

13.

63.

406.
156.
21.

20.

N

18l.
47.
A2.
13.
29.

21.

47.
135%.
30.
24,
100.
124.

122.

406.
156.
21.
20.

176.

0.00

0.44

0.44

0.44

0.2

0.00

2.95

0.37

8.49

8.49

0.00

0.00

21.

20.

68

10

8.07

8.47



ROULED TO
HYDROGKAPH AY
2 COMBINED AT
HYDROGRAFH AT
DIVERSION TU
HynRoGuArH Ar
DIVERS IUN 10
HYDRUGRAPH AT
HYDROGRAFH AT
DIVEKS1ON 10
HYDRUGRAPH AT
2 COMBINED AT
DIVERSION TO
HYDROGKAFH AT
ROUTED TO
HYDROGKAFH AT
HYDRUGRAPH AT
2 COMBINED AT

Akxx NORMAL END Of HEC-1

RRES2
ECO6
Cé

blve
D9
D1V9
S5UW3
$D7
piv?
c9
Dclo
L1vio
DVDR
KSDh6
RYD7

cl9

kA

39.

74.

9.43
6.13

9.40

6.17
6.17
6.17
6.17
0.03
9.67
9.47

5.67

117.
49.

88.

37.
79.

0.
23.

29.

169.

| Xy
i
.

194.
44.
14.
d40.
14.
16.
72.
149,
93.

70.

| N
[ ]
.

47.

0.

14.

19.

169.

[N
[

194.
44.
14.
30.
14,
16.
72.
19,
33.
70Q.
22,

47.

0.23
8.72
0.28
0.28
0.28
0.28
0.28
0.39
0.39
0.39
0.67

0.67

0.67

0.67
0.00
0.00

0.00

94.29

6.80
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Greiner

s __Scatter Wash Drainage and Storm Drain
Study Index No. ST-886366

iner, Inc.

f’e'"zc; i HYDROLOGIC SUMMARY SHEET =Zu.s Fins

ucson i-

Phoenix 602 275-5400 Calcutated by e. bate _C~TE Sheet (5’ -
Checked by Date of _L&_

Drainage Area Identification gJ< /)]

Area ].?77 square miles
Upstream Elevation_ |65 Hydraulic Length (L)__[.7/  miles
Downstream Elevation_ |5 /S Slope (S) _ZO@ feet/mile

L 025 miles

) ] 0.38 N
Lag Ct ( LS .Lc—) Ct 0. 9% Lag O 7¢ hours
LAND USE
Subarea % Total Zoning Development Soil
Mi Area Status Status Group CN Comments
0 05 4 U deve éru/ D escﬂl = T
O b6 45 " C S e Cover
207-So
0.66 46 ~ > g ) FEE
Weighted CN 48(sc )+, 45[&’!) toof (12 3 = B2
- HYDROGRAPH ROUTING DATA
Channel Length (L) L6000 feet Channel Stope (S). 20 q[ ft./ft.
Channel Roughness (n) 2.0 % : Shape (Trap, Deep. Circ)_ 7pup>

Channel Bottom Width/Diameter 2o feet Side Slopes (Z) /SO




Job __Scatter Wash Drainage and Storm Drain

Study Index No. ST-886366

l'e iner, Inc.
Greiner TG'e'":z o HYDROLOGIC SUMMARY SHEET — & 7‘;,?
ucson - 7 -
Phoenix 602 275-5400 Calculated by /22 & pate _2=CE  sneetno. 2 _
Checked by Date of _&

Drainage Area Identification__A Zggé_)z,

Area__|. zﬁé square miles
Upstream Elevation__ /SZ2O Hydraulic Length (L) _Z. /8 miles

Downstream Elevation_ [{42 Slope (S) 24 feet/mile
Le 0.95 miles

_ . 0.38 -
Lag = C, ( Ls .LC_) ¢, 0.72 Lag = __ (.48 _ hours
LAND USE |
Subarea % Total Zoning Development = - Soil
Mi® Area Status Status Group CN Comments

o7 (>4 Undeve /oIDec/ Dege, 1% 78 e b

0,&3 7 C gl Feiy Cover

o.45 36 " O &) -7
Weighted CN__ . SE(TS)+.06(81)F .2 (L6 D> 292

"- HYDROGRAPH ROUTING DATA

Channel Length (L) feet Channel Slope (S) ft./ft.
Channel Roughness (n) R Shape (Trap, Deep. Circ)

Channel Bottom Width/Diameter feet Side Slopes (Z)




Job _Scatter Wash Drainage and Storm Drain

z Study Index No, ST-886366
i Inc.
Greiner _ f’e'"::z o HYDROLOGIC SUMMARY SHEET = Fyic 2o
Phosnix 602 375-5400 Catcuatedby ___ L22C. __ pue L-LE Sheet NOL
Checked by Date
Drainage Area Identification A/SUW.S
Area__ 0,54 square miles
Upstream Elevation_ /LS00 Hydraulic Length (L) O, 255 miles

Downstream Elevation /{/& Stope (S) 29|  feet/mile
L. 0O.44 miles

lag = ¢, (L -1 038 ¢, 096 tag=__ O. 24  hours

S0
LAND USE
Subarea % Total Zoning Development Soil
MiZ _Area Status Status Group CN Comments
ooz 4 Undewelped Deser? B 72 e Goer
254 B " c 8l 35070
023 42 " > &

Weighted CN aa4(72)+.42{56> 7‘.54(3&: 2.7

.. HYDROGRAPH ROUTING DATA

Channel 'Length (L) ]| 0o feet ‘Channel Slope (S) O.C0%& ft./ft.
Channel Roughness (n)__ Q.03 . . Shape (Trap, Deep. Circ)__ 7 a2

Channel Bottom Width/Diameter O feet Side Slopes (Z)__ 2O




Jsob _Scatter Wash Drainage and Storm Drain

Greiner Greiner. Inc Study Index No, ST-886366

HYDROLOGIC SUMMARY SHEET ~ Ey:fine

Tucson 602 887-1800

J/
Phoenix 602 275-5400 Calculated by M C. Date Z - Zg Sheet No. L

Checked by Date

Drainage Area Identification /Uju)i

Area 2.5;21 square miles

Upstream Elevation_ /S/S Hydraulic Length (L) 2. 22 miles
Downstream Elevation [Al \ Slope (S) 47  feet/mile

L. .04 miles

lag = ¢, (L -1 )03 ¢, 0.2 tag=_ (.47  hours

S0
LAND USE
Subarea % Total Zoning Development Soil
Mi Area Status Status Group CN Comgfnts
e ©o '}o
¥
[.CC 57 U)?Jevc/a/rc/ Beger'} % 15 Fair Covtr
n '
020 '3 C gl 207- 797
Weighted CN .57'(7g>f',l3 (é’/) = 7878 —
. HYDROGRAPH ROUTING DATA
Channel Length (L) feet "Channel Slope (S) ft./ft.

Channel Roughness (n) - Shape (Trap, Deep. Circ)

Channel Bottom Width/Diameter feet Side Slopes (Z)




Job __Scatter Wash Drainage and Storm Drain

H Study Index No. ST-886366
"E! iner, Inc.
Greiner f’e'":; 8’;:1800 HYDROLOGIC SUMMARY SHEET  Exic 7. iz
ucson -
Phoenix 602 275-5400 Calculated by ._ﬂ'_é___ Date _Qzé Sheet No. g
Checked by Date of _&_

Drainage Area Identification AVSWJE
Area l. l 7 square miles
Upstream Elevation_Il9q 2o Hydraulic Length (L) /43  miles

Downstream Elevation_ /S /& Slope (S)_Z /O feet/mile
Le O.6& miles

N . 0.38 _
Lag = C, ( Ls .Lc-) C, o1 Lag O 39  hours
LAND USE
Subarea % Total Zoning Development Soil
Mi Area Status Status Group CN Comments

007 V4 Uncleye /O/Nc/ bescﬁl B 12 Farr Cover
0.3%% 2& ! C gl >ep- 70
ogt 70 ’ d &

weighted o8 0.02 (7)) +. 28 (& Q"‘. 70 (22 )7 543

- HYDROGRAPH ROUTING DATA

Channel Length (L) /0.00C feet Channel Siope (S) 0,0C)?S/ft./ft.
Channel Roughness (n) O0.03 - Shape (Trap, Deep. Circ) 7—;:4£

Channel Bottom Width/Diameter & feet Side Slopes (Z) Z&




sob __Scatter Wash Drainage_and Storm Drain
Study Index No, ST-886366

"e iner, Inc.
Greiner f’e'":m T HYDROLOGIC SUMMARY SHEET ~Zvecfizg
ucson - : 7
Phoenix 602 275-5400 Calculated by __”__7-_4_'___ Date M Sheet No. _.L
Checked by Date of _LZ_

Drainage Area ldentification AJSUW [

Area__ Q. £ O square miles

Upstream Elevation_ /S/S Hydraulic Length (L)_Z. &£ miles
Downstream Elevation 1420 Slope (S)_46 feet/mile

LL . J4 miles

Lag = C, (_LgéT%C_)O'?’8 ¢, 0,77 lag = _ (O.45  nours
LAND USE
Subarea % Total Zoning Development Soil

mi? Area Status Status Group CN Comments
0.5\ S [/ﬂaé’ut/o*/;lc/ \bdf;ﬂt 5 75 F;fo:rzwr
0.8 |4 ' C 1 sep. 707
0.0 | \ ! 5 1A

Weighted CN 55(75_3“’ . L4/9/) ‘.01 (gé')’— /575

- - HYDROGRAPH ROUTING DATA
Channel Length (L)_2000 feet Channel Slope (S) p.coz3 ft./ft.

Channel Roughness (n) £.0% = Shape (Trap, Deep. Circ) 7—%9

Channel Bottom Width/Diameter 7.0 feet Side Slopes (Z)_/ &




Job __Scatter Wash Drain i

s Study Index No. ST-886366
i inc.
Greiner f‘""":’? 8’;:1800 HYDROLOGIC SUMMARY SHEET - &;c%:[«
ucson - (7
Phoenix 602 275-5400 Calcutated by _/77 é' Date Z- Zg Sheet No. 7
Checked by Date ot _ZZ_
Drainage Area Identification AJSW/7
Area O,Qé' square miles
Upstream Elevation__ /Sc0O Hydraulic Length (L) .70 miles
Downstream Elevation_ /G/S Slope (S) [ 6E feet/mile

L O.7f miles
lag = ¢, (L -1 )08 ¢, 0% lag=  O40  nours

SU5C
LAND USE
Subarea % Total Zoning Development Soil
mi? Area Status Status Group CN Comments

o4 1S UnJm/o/,J Ness®? B 17 A Goe
0.44 46 0 C 2l 29/- 707
0,58 >9 “ D 1A

weighted N /(12 ¢. 46(E )+ .25 (sc Y=  8l.&

- HYDROGRAPH ROUTING DATA

Channel Length (L)_[% 00O feet Channel Slope (S) &.oo0&S ft./ft.
Channel Roughness (n) _£0.©€% Shape (Trap, Deep. Circ)_ 7yap

Channel Bottom Width/Diameter (O feet Side Slopes (Z) Z2©




Job __Scatter Wash Drainage and Storm Drain

: . Study Index No. ST-886366
Greiner f’e'“:’? '8';:1 — HYDROLOGIC SUMMARY SHEET = &xieZyvs
on -
Pl:\gsenix 602 275-5400 Calculated by _sz_C_ Date _&'&& Sheet No.

14
Checked by Date of [ Z

Drainage Area Identification AJS{Jf>

Area__ |, 2%  square miles

Upstream Elevation_ /S /S Hydraulic Length (L) 2. S& miles
Downstream Elevation [4»0& Slope (S) 43  feet/mile
L—[.%3  miles

3 .y 40.38 .
Lag = Ct (L-L ) Ct 072 Lag 0.5 hours

§0-5¢"
LAND USE
Subarea % Total Zoning Development Soil
__Mif__ _Area Status Status Group CN Comments
083 1 ' UI/'C/er/O/?(J T)(SIJL 2 1S Do Fair
"
O\ T O & 20/. 707

Weighted CN___, 9| (e .Ojégé) * 7597

- HYDROGRAPH ROUTING DATA

Channel Length (L) feet Channel Slope (S) ft./ft.
Channel Roughness (n) o Shape (Trap, Deep. Circ)

Channel Bottom Width/Diameter feet Side Slopes (Z)




Job _Scatter Wash Drainage and Storm Drain

Gminer Greiner. Inc Study Index No, ST-886366

HYDROLOGIC SUMMARY SHEET -Zvr<Tss

Tucson 602 887-1800

Phoenix 602 275-5400 Calcutated by /ﬁ G Date 7’ Zg Sheet No. i

Checked by Date

Drainage Area Identification )& )9

Area_ 0. 25 square miles

Upstream Elevation /&SSO Hydraulic Length (L) _[. |4 miles
Downstream Elevation_ /S/& Stope (S) _Z8Z feet/mile
L. 0.57 miles

lag = C, (L - L _)0‘38 C, o.9% Lag = O.75  hours

§U-5¢
LAND USE
Subarea % Total Zoning Development Soil
_11'2__ _Area Status Status Group CN Comments
oAl 20 Uﬂ(/eye/;/;gc/ beger'f e 77 Foir Cover
006 S ! c &l 39707
0.7 << ’ > &

Weighted CN .5C7Z)F./S’(&l5*.§§(éé\-’ Sl

_—

_ HYDROGRAPH ROUTING DATA

Channel ‘Length (L) [4 70O  feet "Channel Slope (S) 0, 0078 ft./ft.
Channel Roughness (n) £0.0% . ' ’Shape (Trap, Deep. Circ)_Tr.Q0

Channel Bottom Width/Diameter o feet Side Slopes (Z) Z2°f




Job __Scatter Wash Drainage and Storm Drain

= Study Index No. ST-886366
ne iner, Inc.
Greiner f’e'":ze;cwoo HYDROLOGIC SUMMARY SHEET - fxig/.'/'//ﬁ
ucson -
Phoenix 602 275-5400 Calculated by /4! C. Date Z'Z& Sheet No. .ﬁ
Checked by Date of

Drainage Area Identification S S(J|

Area__ |, 2 4 square miles

el
Upstream Elevation_ /SOO Hydraulic Length (L)_Z, 79 miles

Downstream Elevation [403 Slope (S) RS feet/mile
LL IGQ miles

Lag = C, (-Ls-ﬁ,—[éc—)o.% C, C.17 Lag = C. bl hours

LAND USE

Subarea % Total Zoning Development Soil

_ﬁ_z_ _Area Status Status Group CN Comments
0.06 > mH. ParK B S

o.50 &b Nesert B 75 Boor Cover
0.0 7 /dM//)?va‘a léfn(om,)/ﬂ{)@ £l "

Weighted CN . 0{(’9&))"' &5 [‘7.5')‘/' .01 ((3;/\ = 7879

- HYDROGRAPH ROUTING DATA

Channel Length (L) feet Channel Siope (S) ft./ft.

Channel Roughness (n) o Shape (Trap, Deep. Circ)

Channel Bottom Width/Diameter feet Side Slopes (Z)




Greiner

Job

Scatter Wash Drainage and_Storm Drain

Study Index No. ST-886366

' f’e'":’z:;:;m HYDROLOGIC SUMMARY SHEET "fffr'?//fg
ucson - s
Phoenix 602 275-5400 Calculated by m .C. Date 5' q Sheet No. _ZL
Checked by Date of _L_Z_
Drainage Area Identification SSWZ
Area_ 0. 2& square miles
Upstream Elevation | 475 Hydraulic Length (L)___ .77 miles
Downstream Elevation 240S— Slope (S) A | feet/mile
L_ QO .7 miles
o
0.38
tag=¢C_ (L -L ) c,.0.C3% Lag = O.79  hours
t —gowse t
LAND USE
Subarea % Total Zoning Development Soil
Mi® Area Status Status Group CN Comments
0.08 2z Seset  omdenbpd B 78 Npo2 @
7 ﬂ?h«JlA(ﬁ %Iﬂf <B 75 7:0.07
0.0% [ 20 D be
weighted o . B2 ) +.12(56 N> 7G.32
HYDROGRAPH ROUTING DATA
Channel Length (L) feet Channel Slope (S) ft./ft.
Channel Roughness (n) Shape (Trap, Deep. Circ)
Channel Bottom Width/Diameter feet Side Slopes (Z)




Job _Scatter Wash Drainage and Storm Drain

- ) Study Index No., ST-886366
Greiner _ TG’e'"e:Z L';:'TBOO HYDROLOGIC SUMMARY SHEET ~/Fe.s /xx/w
cson 6 -
' Pl:loenix 602 275-5400 Calculated by _227-C. Date 2-9 Sheet No.[./_z
Checked by Date of

Drainage Area Identification__<SS¢J/3

Area C).ffﬂ square miles
Upstream Elevation_ )4 40 Hydraulic Lengfh (L)_].7O0 miles

Downstream Elevation__| 405 Slope (S) 52/ feet/mile
L 0,53/ miles

C

Lag = Cy (L - L )0’38 Ctg2.§;§ tag = 0. %2 hours

—s0.5¢
LAND USE
Subarea % Total Zoning Development Soil
Mi? Area Status Status Group CN Comments
. 0,
0.4 pdue EZwep BT V1=c.oe
@,07/ S— §O D 5@

Weighted CN .78 ng"B ¢ .OS(5G >—~ 7S 45

HYDROGRAPH ROUTING DATA

Channel Length (L) feet Channel Slope (S) ft./ft.
Channel Roughness (n) Shape (Trap, Deep. Circ)

Channel Bottom Width/Diameter feet Side Slopes (Z)




Scatter Wash Drainage apd Storm Drain
Study Index No. ST-886366

Job

HE Greiner, Inc.
Greiner —— 'e'";'z o HYDROLOGIC SUMMARY SHEET — FoTuve
ucson -
Phoenix 602 275-5400 Calculated by 2, C. Date 2-& Sheet No. _'__
Cnecked by Date of |7/

Drainage Area Identification AJS ) |
¥
Area ). >7] " square miles

Upstream Elevation_ /Z6 S Hydraulic Length (L) [ 77  miles
Downstream Elevation_ /| S Slope (S) Z20&  feet/mile
LL C.2& nmiles

. . 0.38 N
Lag = C, ( LS 'LC_) C, 0.1 Lag C. 10 _ hours
.Ct: 24/) = Z4 ( 0.04(-:5)4'-07-('4:)_)

LAND USE
Subarea % Total Zoning Development Soil

Mi2 Area Status Status Group CN Comments

0‘l$ 10 F/ﬂdp];:q - C =l or, 7

©.32 z4 Hills de 10f- 1S}, -1t D 26 zef, Imp

0.4 ]O ” 8% O.LRNC D b 77 1S, 1,,,'7 720 4
0. |l & " > 3(2 ¢.2¥NC D ) ) g‘& éz jﬂy, O
0.05 32 Ces. o-Z R/Ac":_bu,) g? A _Tm,:’
_0, G | 45 miﬂl(l Use 55'/: .TmP <g ;G &y j,7) -N:=00%
Weighted CN ES3

- HYDROGRAPH ROUTING DATA
Channel Length (L) 8O feet

“Channel Slope (S) . 00T ft./ft.

Channel Roughness (n) (.07 Shape (Trap, Deep. Circ) ZY'{Z

Channel Bottom Width/Diameter 40 feet Side Slopes (Z) 3

*Reduced Voew Yo 107 met b Relled  ocite
Y(Jr(m‘km (,C‘%) CoY Wixed  tae

\

74 T Nyers  26.2%




Job _Scatter Wash Drainage and Storm Drain

H Study Index No, ST-886366
"e iner, inc.
Greiner - f’e'":; 8:7 o HYDROLOGIC SUMMARY SHEET -~ AoZove
cson -
PLrJ\oenix 602 275-5400 Calculated by M &' Date 5'6 Sheet No. L
Checked by Date of _IL_

Drainage Area Identification_g)SwZ

Area* 0. /0 square miles

Upstream Elevation [.CZU Hydraulic Length (L) C&. [& miles
Downstream Elevation [4_42/ Slope (S) 2&  feet/mile

L, 0. 95 miles o4 Py
t (_L - LC_)O'38 Cy &S5 Lag = 237 hours
> Cy= U Zl)(ﬂ.az(ﬁa)-# c.o5C.12))

Lag = C

LAND USE
Subarea# % Total Zoning Development Soil
Miz Area Status Status Group CN Comments
0.5 40 Mo bfip  B-S O n: oot
0.5 43 Comm asiIimp B0 &5 N 0.0
- Re s S 1S RN finp S V7 7=%er
0.05 / Kes 15+ Bfp - 2w)inp B y=0.02
0.07 v RJL’\‘(, Rk 5] 3mp TR 17 n: &S
Weighted CN Ry A 2.0

- "HYDROGRAPH ROUTING DATA

Channel Length (L) feet Channel Slope (S) ft./ft.
Channel Roughness (n) - Shape (Trap, Deep. Circ)
Channel Bottom Width/Diameter feet Side Slopes (Z)

*KCC,UC'QJ ‘Lp "Y(C/e(,"ll .‘ 0)‘)«571[6 Y(#e?\“?o)’)

TAl Ty Neew = 2027 803




Greiner

Greiner, Inc.

Job __ocatter Wash Drainage and Storm Drain
Study Index No. ST-886366

HYDROLOGIC SUMMARY SHEET - Fotove

Tucson 602 887-1800

Phoenix 602 275-5400 Calculated by M -L. Date j‘ & Sheet No. 3
Checked by Date of lz
Drainage Area Identification (/<) 2
¥
Area ©, 53 " square miles
Upstream Elevation /S¢o Hydraulic Length (L) &. 925 miles
Downstream Elevation_/S/¢& Stope (S)_79 | feet/mile
L C.44  miles
0.38
lag=¢, (L-L ) ¢, 0.9 lag= O Z4  hours
t __S'UTSC t ( ?
C z Z /7: 10 ZA
LAND USE £ { 4 3
Subarea % Total Zoning Development Soil
Mi Area Status Status Group CN Comments
0. 07 12 Floodplecyy - C &l "
3 N -'JC /aﬂ t oim
ol Z4 g u‘ 5% > gé"r‘”f =0 04
.ot h '7557 ﬁZhy 70
0.0t 4 ¢ ' fa2A
o.t9 G4 [Ces O-2 K/A 2-C-O- 8l mp
0.0 | .. ES) zmp, & -pzo0.0T
Weighted CN z2. 1 ¢ 2mp ¢ ‘

“-HYDROGRAPH R

QUTING DATA

Channel Length (L) /[ pco feet
Channel Roughness (n)_O.07,

Channel Slope (S)2,002S ft./ft.

Shape (Trap, Deep. Circ) Zraﬁ

Channel Bottom Width/Diameter 4@ feet Side Siopes (Z) 3
* ICe C //(:& on- 5,'/@ |4 74/77{‘0/)
7;75/ —I/V//Z Avm—- 35. 470
7




Jsob __Scatter Wash Drain i

H Study Index No, ST-886366
I lE [ Inc.
Greiner f’e'":;’z 8':1800 HYDROLOGIC SUMMARY SHEET - Fofure
ucson [&
Phoenix 602 275-5400 Calculated by __ﬂ_c‘__ Date _kL_ Sheet No. _i_
Checked by Date of JL

Drainage Area Identification g4

Area 0.20&* square miles

Upstream Elevation_ /G /S~ Hydraulic Length (L) Z.2Z2& miles
Downstream Elevation ) 41 I Slope (S)_ 47  feet/mile

L. /.04 miles

- 0.4 oL
Lag = C, ( LS-.LC_) ' C, BTt Lag = 243  hours
. 24n: z4[.01804 V.02 36 )r . 022(2)r 05 ( )
LAND USE Ce- 2 zt{ f
Subarea % Total Zoning Development Soil
Mi® Area Status Status Group CN Comments
0.\ 4 Foblic Pavil{ 3 T Epimp 2P 001
0401 te Res 2-§ #/h B-C¢ Bl -1p ool
0.549 O‘Zé 30 Res S-18 R/A B-O 77 -7q”7’ ooT
O.Jp 00 A Kes 15+ R} B 1T g imp v.ot
0.24- 017} | 4 D - 5 N Wimp pz o018
Weighted CN 78 25
-,HYDROGRAPH ROUTING DATA
Channel Length (L) feet Channel Slope (S) ft./ft.
Channel Roughness (n) o Shape (Trap, Deep. Circ)
Channel Bottom Width/Diameter feet Side Slopes (Z)

* Rellech  on-side  vtden o

Perceat Tmp  Weeo = S347 C.0



Job __Scatter Wash Drain i

H Study Index No. ST-886366
Greiner, Inc.
Greiner - 'e'":? 8’;?1800 HYDROLOGIC SUMMARY SHEET = Feruve
ucson [Ad
Phoenix 602 275-5400 Calculated by ﬂ'c‘ Date 3-& Sheet No. S—
Checked by Date of _L
Drainage Area Identification 425@{5
Area |! l square miles
Upstream Elevation 910 Hydraulic Length (L) /ﬁé miles
Downstream Elevation 1SS Slope (S) Z/CO feet/mile
L. 0.5 miles
} . 0.38 Lo
lag = Ct ( LS .Lc—) Cy 0.9 Lag 2 59 hours
LAND USE
Subarea % Total Zoning Development Soil
mi? Area Status Status Group CN Comments
c.0§ 7 F/oucl’L;,, — C 4 /- e.of Y
- 26127y
0.37 22 He llede 10-15 1,5 hye - v.04 ;
d 71 ‘ I_S’Z
0. 16 ' ot u, b s otj
o (T 1 o 24/ ‘
037 272 KES O-t C gl 70 o4 Linp.
Weighted CN__ 542,
-~ HYDROGRAPH ROUTING DATA
Channel Length (L) /00,0020 feet ‘Channel Slope (S) .00 95 ft./ft.
Channel Roughness (n)_2Q.0C - - Shape (Trap, Deep. Circ) Z7ZAPF
Channel Bottom Width/Diameter 4O feet Side Slopes (Z)_ ®
’\Dfrce/\% I""‘D(’Iﬁ‘\ou $- ZQ;é
J




Job __Scatter Wash Draina D

s Study Index No, ST-886366
reine Greiner, Inc.
Greiner _ Greiner, In¢ HYDROLOGIC SUMMARY SHEET - Fufuye

Tucson 602 887-1800
Phi)?nix 602 275-5400 Catcutatesby __ 271 C . _pae __B=b  sheetNo. _6_
» Checked by Date ot ’ Z
Drainage Area Identification (S &
Area‘)\ O, 30 square miles
Upstream Elevation /S/§ Hydraulic Length (L) Z.O5 miles
Downstream Elevation_ ) 42 O Slope (S) 46 feet/mile
L. L4 miles
0.38
Lag = C, ( LS-.LC_) ¢, 0.8 Lag = 0,54 hours
Cpr 2AN: 24(.vv(.on5+.z’>('0'&3l
LAND USE
Subarea % Total Zoning Development Soil
Mi 2 Area Status Status Group CN Comments
0.3 77 KES z—s’rz/A o A2 3mp 717 o0
0.0 73 (A0 B-D  GGamP oo
o008 /V/h- RES 5"’§R/* B 7§ZJm/) H=0.0T
Weighted CN 75,95~

" HYDROGRAPH ROUTING DATA

Channel Length (L) 3Qc O feet Channel Slope (S)Z2.¢0T S ft./ft.
Channel Roughness (n) /2 o13 Shape (Trap, Deep. Circ) Zre

Channel Bottom Width/Diameter 2O feet Side Slopes (Z) .S

£

* Recluced ‘\.m Yo wlld  om-cik  yeturtor

j?!/CP/I/ ]/’/7/7 A ven = 5&&




Job __Scatter Wash Drainage and Storm Drain

H Study Index No. ST-886366
I‘E! iner, Inc. -
Grelner f’e'“:; 8::1800 HYDROLOGIC SUMMARY SHEET — ffwre
ucson -
Phoenix 602 275-5400 Calculated by M. pae _SL&_ Sheet No. _:Z__
Checked by Date of ._]_Z_

Drainage Area Identification_g)sa) ™)
Area_O. 9 square miles
Upstream Elevation__ /£CO Hydraulic Length (L) _/, 72 miles

Downstream Elevation_ /£/S~ Slope (S)_/C/5  feet/mile
L 0. 76 miles

C

Lag = C, (L : LC_)O'38 C,, O9¢ Lag = O . 40  hours
S .

LAND USE -
Subarea % Total Zoning Development Soil

Mi Area Status Status Group CN Comments
o1t 1z ooyl - '
044 4z RES o-z #/) 2 imp
0.24 A H: lle'de /0-15F 267.7,'7/ )=0.04
o Iz . s 15 imp
0.05 s h 7387 &f imp
Weighted CN é’j. é

"HYDROGRAPH ROUTING DATA

Channel Length (L)_ )3 g0 feet Channel Slope (S) ©,00%S ft./ft.
Channel Roughness (n) £.07 Shape (Trap, Deep. Circ) Trap

Channel Bottom Width/Diameter 2O feet Side Stopes (z) 3

Pef@m+ Im ’Der\/u‘du; A 0/?7



Job __Scatter Wash Draina i

H . Study Index_No, ST-886366
Greiner _ f’e'“g; '8’8'51 — HYDROLOGIC SUMMARY SHEET - Foture
ucson -
Phoenix 602 275-5400 Calculated by 77.C . Date g'é Sheet No. _.5_
Checked by Date of _,z_
Drainage Area Identification AJSLW S
A
Area O, éé square miles
Upstream Elevation_ /S /G Hydraulic Length (L) Z.8& miles
Downstream Elevation /40_4,_ Slope (S) 4 5 feet/mile
LL .25  miles
i} . 0.38 i}
Lag = Ct ( LS .Lc—-) Ct 0.5, Lag 0. 42 _ nours
Cu= = Z24).08(.0a ), &0t )F zl(.ow)]
LAND USE Cpz 2477 [ ( ) [ )
Subarea % Total Zoning Development Soil
Mi2 Area Status Status Group CN Comments
Q. 04 8 C.S vn cbﬂ/ﬂ/ad V=0,04
0.24 6E RES Z-SR/p A imp  prperr
O Z4 TAD U imp 17°0,008
Weighted CN 7579

-- HYDROGRAPH ROUTING DATA

Channel Length (L) feet Channel Slope (S) ft./ft.
Channel Roughness (n) o Shape (Trap, Deep. Circ)
Channel Bottom Width/Diameter feet Side Slopes (Z)

* Ke c{uce(/ A;(a 74: "YcC/&, Zah 716 VC?anJ-;"’)

Pe(cm“' Imloevvioys—' 54 A



Greiner

Greiner, Inc.
Tucson 602 887-1800

Scatter Wash Drainage and Storm Drain
Study __ Index No. ST-886366
HYDROLOGIC SUMMARY SHEET = /AoTure

Job

Phoenix 602 275-5400 Calculated by ”7.6- Date B'Q Sheet No. _i_
Checked by Date of __IQ_

Drainage Area Identification AJSL)G
Area 0.2 square miles
Upstream Elevation /BS O Hydraulic Length (L) /./9 miles
Downstream Elevation /$/S Slope (S)_C &7 feet/mile
L 2.57) miles

|9

0.38
lag=¢C, (L :L_ ) ¢, O.16 lag= O0.18 hours
t ——§075c t—

LAND USE
Subarea % Total Zoning Development Soil

Mi2 Area Status Status Group CN Comments

0.06 / e Féyl.., - 3

oG 4T RES. o-2 R/} B-C 27 /m/ oy

. -0,

oS 40 Hr”‘-Jc 16-1€7 D 5%‘ -

0.0 A }klk:Jg 287, D Gl injp
Weighted CN__ ZI. |

"HYDROGRAPH ROUTING DATA
Channel Length (L) /4 2¢0 feet

Channel Roughness (n) @.0C =~

Channel Slope (S)0.0on& ft./ft.

Shape (Trap, Deep. Circ) Trzp

3

feet Side Slopes (Z)

Channel Bottom Width/Diameter <ZO

‘\?efctn+

-
-

297

I Deyyiovs



sob __ocatter Wash Drainage and Storm Drain

. Study Index No, ST-886366
[ Inc.
Greiner f’e'"::z 8';:1800 HYDROLOGIC SUMMARY SHEET - Futvye
cson - . P
P‘:uoemx 602 275-5400 Calculated by M‘C/ Date 3- G Sheet No. ,0
Checked by Date of ' Z
Drainage Area Identification__SSiJ )
*
Area CCX(QZL square miles
Upstream Elevation /S©O Hydraulic Length (L) Z. ZiF miles
Downstream Elevation /403 Stope (S)_ 2.4 feet/mile
L L %G  miles |
. , 0.38 )
Lag = Ct ( LS .Lc—) Ct 424 5 Lag 0?94 hours
LAND USE
Subarea % Total Zoning Development Soil
Mi 2 Area Status Status Group CN Comments
/e TAD B a57 im P n=o.0l8
Weighted CN 7&&"_}/ 7S5.77

7

"~ HYDROGRAPH ROUTING DATA

Channel Length (L) feet

Channel Roughness (n)

Channel Slope (S) ft./ft.

Shape (Trap, Deep. Circ)

feet Side Slopes (Z)

Channel Bottom Width/Diameter

* Qec(ucea/ - ZCO/G’O"L

6777"f;c'¥%' Y¢374>77<bb17




Job __Scatter Wash Drainage and Storm Drain

Greiner Study  Index No. ST-886366

Greiner, Inc.

HYDROLOGIC SUMMARY SHEET — Furduve
Tucson 602 887-1800

Phoenix 602 275-5400 Calculated by e Date %15 Sheet No. .._L\__.
o 1T

Checked by Date

Upstream Elevation ’4u75;_ Hydraulic Length (L) [ R I miles
Downstream Elevation_ 405~ Slope (S) ‘4 i feet/mile
L 0. 20  miles
0.38
lag=C, (L -L ) C,0. 43 lag = _C. T3 hours
t '—<oosC t
LAND USE
Subarea % Total Zoning Development Soil
.2
Mi Area Status Status Group CN Comments
/20 Inducto | &) 2 Zop. 172 0018
Weighted CN 76.%2 T

"~ HYDROGRAPH ROUTING DATA

Drainage Area Identification S5w 72

Area 2. I_A‘_ square miles

Channel Length (L) feet Channel Slope (S) ft./ft.
Channel Roughness (n) ' Shape (Trap, Deep. Circ)
Channel Bottom Width/Diameter feet Side Slopes (Z)




Job. Scatter Wash Drainage and Storm Drain

. Study _ Index No. ST-886366
ne iner. Inc.
Greiner Greiner, inc HYDROLOGIC SUMMARY SHEET -Fotuye

Tucson 602 887-1800
2).C. pae 2-13% SheetNo. | L

pg) Phoenix 602 275-5400 Calculated by
e Checked by Date of .__I (%

Drainage Area Identification SSW.%

Area 0. 2O square miles

Upstream Elevation Z4éo Hydraulic Length (L) ). 20  miles
Downstream Elevation [éézs—, Slope (S)_ 27 feet/mile

L. 0.55 miles

lag = C, (L -1 )0-38 €, 0.43 lag= O.Z(  hours

—g0.5¢"
LAND USE
Subarea % Total Zoning Development Soil
__ﬂif__ _Area Status Status Group CN Comments
100 Tdustes | I e
.f%)
Weighted CN pXox i

- -~ --HYDROGRAPH ROUTING DATA

Channel Length (L) feet Channel Siope (S) ft./ft.
Channel Roughness (n) Shape (Trap, Deep. Circ)
Channel Bottom Width/Diameter feet Side Slopes (Z)




!""’.}.
\‘_ .

GrEin’er ~ Greiner, Inc.

s _Scatter Wash Drainage and Storm Drain
Study _ Index No. ST-886366
HYDROLOGIC SUMMARY SHEET - Avsecl”

Tucson 602 887-1800

Pnoenix 602 275-5400 Calcutated by 122 €. pate _4-24 Sheet No. __L
Checked by Date of _&
Asew )

Drainage Area Identification

Fc|

Area_ | B2 square miles
Upstream Elevation /57219‘

L. O 95 miles

Downstream Elevation /445 Stope (S) .34  feet/mile

Hydraulic Length (L) Z. /& miles

Channel Roughness (n)

) ., 10.38 )
lag = C, ( LS .L ) C,_072 Lag C 45  hours.
LAND USE
Subarea % Total  Zoning Development Soil
Mi Area Status Status Group CN Comments
75 B 75
5 C &l
co D 86
Weighted CN 2725
““ HYDROGRAPH ROUTING DATA ) ‘
Channel Length (L) feet Channel Slope (S) ft./ft.

Shape (Trap, Deep. Circ)

feet ~ Side Slopes (Z)

Channel Bottom Width/Diameter




Job __Scatter Wash Drai

H Study Index No. ST-886366
iner, Inc. .
Greiner ?’e'":z;fwm HYDROLOGIC SUMMARY SHEET- Dreget
ucson -
Phoenix 602 275-5400 - Calculatec by nl-c. Date 4"Z4 Sheet No. _.Z__
' Checked by Date of ._[_0___

N Lo o S ASv 3

Drainage Area Identification FC. 2
T Area__ 0. 40 ‘square miles
| Upstream ETévation /S /S B _ Hydfauﬁ'c Length (L)__ 2, S| miles
- Downstream Elevation_ |460O-  Slope (S) 68 feet/mile -

|_L" O. 4“7  miles o o
- 038 . _= | _
-~ Lag = C, .LS .L I R o Of7 . Llag O.TZ __ hours
_LAND USE . . ... : , T

Subarea % Total Zoning Development Soil

Mi? Area Status Status Group CN Comments

.. 68  Foure 2(2-5 RAC CY 75
.28 - lzsre  C 21
_Weighted CN 77. 1
"~ HYDROGRAPH ROUTING DATA B S

Channel Length (L) 4000 feet  Channel Slope (S) O. 004 ft./ft. -
__Channel Roughness (n) 2024 = Shape (Trap, Deep. Circ)_ 7rap S
__Channel Bottom Width/Diameter Z2O feet  Side Slopes (Z) S




"~ | " HYDROGRAPH ROUTING DATA

Joo _Scatter Wash Drainage and Storm Drain
Study Index No, ST-886366

iner, Inc.
Greiner f’”“:z 8’;:1800 HYDROLOGIC SUMMARY SHEET = /[gzec 7
ucson -
_ Phoenix 602 275-5400 Calcutated by _ [27- €. pare . 4-24 Sheet No. -3
? Checked by Date of _[_0_
. oo _ — L . e L AWS
--. Drainage Area Identification Fc R
T Area__ Q. 54 "sqt.xa'.re miles
! Upstream Elevation_ /S/C i Hydraulic Length (L) /. ©  miles
- Downstream Elevation MS’O Slope (S) S~  feet/mile R
L OS54 miles o o
ﬂ 7 ‘ . 0.38 . . B
_____ lag=C, (L-L )% _ ¢ O7%. .lag= O. 26k hours
| t —3g0.5¢ ot |
| owawouss
) Subarea % Total "~ Zoning  Development ~ Soil
Mi2 Area Status ~_ Status Group CN Comments
: BO . Fume Zf - he B 7S
G N Zo ... LZs RN W C &l
_ Meighted CN 6.2 o

__Channel Length (L) 4700 feet  Channel Slope (S) O.0C% ft./ft. -
__Channel Roughness (n) 2.024 ~ Shape (Trap, Deep. Circ) Tmp_

~ Channel Bottom Width/Diameter <€ feet  Side Slopes (Z) S~




Job _Scatter Wash Drainage and Storm Drain

: Study Index No, ST-886366
ne iner, Inc.
Greiner ' f’e'“:z 8::1800 HYDROLOGIC SUMMARY SHEET
. ucson -
. Phoenix 602 275-5400 Calculated by 22.C. Date {' 24 Sheet No. _i_
D . Checked by Date o 1 0
A s

Drainage Area Identification /564
T Area__ 0. q( sqﬁafe miles
R Upstream Elevation '15 /5 o Hydradlic Leﬁg‘th (L)M [S_- miTes
~Downstream Elevation_] 445" = Slope (S) 4] feet/mile -

L O.&8l miles
-

~lag=2C

0.38 ' |
(L-L )y  ¢_0.727  lag-= O.27  hours. . .
b t _, L
LAND USE -
i Subarea % Total ~ Zoning Development Soil
Mi? Area Status Status Group CN Comments
e -5 RhC B 75 |
4  Fidwe. (7-SRA¢ D @ B
zo .l B T £~ |
 Weighted CN 7S, 4

HYDROGRAPH ROUTING DATA
Channel Length (L) _40C0 feet  Channel Slope (S)0.006 ft./ft.

 Channel Roughness (n)_0.024 ~ Shape (Trap, Deep. Circ)__Tr2.2

__Channel Bottom Width/Dijameter Y= feet _  Side Slopes (Z)___ S N




Job __Scatter Wash Drainage and Storm Drain

- . Study __Index No. ST-886366
ne iner, Inc. v '
Greiner _ f"e'“:z 8’;:1800 HYDROLOGIC SUMMARY SHEET
ucson -
| . Phoenix 602 275-5400 Calculstedby /77 €0 pate __Lo= 1 sheetNo. &
j’ ' Checked by Date ' of 0

Drainage Area Identification FCSA

Area__ (O 77/ square miles

Upstream Elevation [4S< Hydraulic Length (L)__O.8S miles

Downstream Elevation_ 47 ) Slope (S)_ >3 feet/mile :
L 67,4:5 miles

N ) 0.38 o }
- Lag Ct ( LS 'LC_) Ct 1T Lag O.25  hours
' LAND USE
Subarea % Total  Zoning Development =~ Soil
] Mi2 Area Status ~ Status Group CN Comments
) - So E*ﬁ-*;'(‘mj N £ 76
Weighted CN 74. &

- -— J-- HYDROGRAPH ROUTING DATA

Channel Length (L) feet ' Channel Slope (S) ft./ft. ~
Channel Roughness (n) Shape (Trap, Deep. Circ)
~ Channel Bottom Width/Diameter feet  Side Slopes (Z)




Job _Scatter Wash Drain

- - Study Index No, ST-886366
iner, Inc.
Greiner - f’e'":; 8’;:1800 HYDROLOGIC SUMMARY SHEET
ucson -
Phoenix 602 275-5400 Calculated by ,/7 7 C. Date é’ - 7 Sheet No. 6
Checked by Date ' of

Drainage Area Identification Fc& R

Area_ () Z:ﬁ square miies

Upstream Elevation |4 SO Hydraulic Length (L)_O. &S miles

Downstream Elevation_ |47 ) Slope (S)__Z77  feet/mile

1,L O. 43  mites

i . 40.38 . _

Lag = C, ( LS .Lc_) Cs 0L Lag . 3] _ _hours

LAND USE

Subarea % Total Zoning Development Soil

mi? Area Status Status Group CN Comments

zo : Carens B 67
&o E,«n‘:y 2 7

Weighted CN 74.¢

" HYDROGRAPH ROUTING DATA ,
Channel Length (L) feet Channel Slope (S) ft./ft.
Channel Roughness (n) - Shape (Trap, Deep. Circ)

Channel Bottom Width/Diameter feet Side Slopes (Z)




sob __Scatter Wash Drain

- Study Index No. ST-886366
l"! i inc.
Greiner | f’e'"::?;fwoo HYDROLOGIC SUMMARY SHEET
ucson -
Phoenix 602 275-5400 Calcuiated by ___27- & . pate __ =7 SheetNo. __ 4
Checked by Date ' ot _[Q_

Drainage Area Identification FCSC

Area_ 0.5 7] square miles
Upstream Elevation 214S’ Hydraulic Length (L) O.8S  miles

Downstream Elevation lﬂ \\ Slope (S) 40O  feet/mile
L O.47  nmiles

) ) 0.38 .
Lag = C, ( LS .LC_) ¢, 01T \lag O. 254 hours
LAND USE
Subarea % Total Zoning Development Soil ]
Mi Area Status Status Group CN Comments f
N B oninn B 0T |
8% E,‘:s,'/'.? & 76
Weighted CN 74. &

-. HYDROGRAPH ROUTING DATA

Channel Length (L) feet " Channel Slope () ft./ft.
Channel Roughness (n) Shape (Trap, Deep. Circ)
Channel Bottom Width/Diameter feet Side Slopes (Z)




Job _Scatter Wash Drai

~_Channel Bottom Width/Diameter

__Channel Roughness (n)

~ Shape (Trap, Deep. Circ)

feet  Side Slopes (Z)

: Study Index No, ST-886366
Greiner, Inc.
Greiner . 'e'":.; 8';71800 HYDROLOGIC SUMMARY SHEET - /Pezec -
cson -
Pl:\oenix 602 275-5400 Calculated by n2. €. Date 4- 24 Sh/eet No. _5_
Checked by Date of JQ
Drainage Area ldentification Fc é
"Area_ 0.2% sqﬁafe miles
Upstream Elevation__ /{2 & Hydrau]ic Length (L)_ 2. 9] miles
Downstream Elevation_ | 412 | Slope (S)_ 6 feet/mile - -
LL; “0.34  miles ; T '
B ] 0.38 ) |
- Lag = C, ( LS L D hab R N O X 4 Lag = O. 7S~ hours .
"LAND USE
Subarea % Total ~ Zoning Development Soil
Mi Area Status Status Group CN Comments
o joo  Autee WO & .
~ Weighted CN 7S ~
-~ HYDROGRAPH ROUTING DATA o
Channel Length (L) feet ~ Channel Slope (S) ft./ft. _




O

Job __Scatter Wash Drainage and Storm Drain

: Study Index No. ST-886366
ne iner, Inc.
Greiner f’e'":z 8';:1800 HYDROLOGIC SUMMARY SHEET
ucson -
Phoenix 602 275-5400 Calculated by _LC___ Date _£Z_S:_ Sheet No. ._?l_
Checked by Date of _li

Drainage Area Identification SSwi A

Area__'c_lﬁ__square miles

Upstream Elevation__ /Scoo Hydraulic Length (L) Z.55 miles
Downstream Elevation /4 /1S Slope (S)__3%  feet/mile

L /& miles

lag=C, (L -1 )0-38 C, O 27 Lag = /O,ﬁz hours

—50T5¢~
LAND USE
Subarea % Total Zoning Development Soil
Mi? Area Status Status Group CN Comments
,/g— E-L-\f (ort ‘5 El
Weighted CN ~ 75, .90

- HYDROGRAPH ROUTING DATA

Channel Length (L) /&Do  feet Channel Siope (S) O.CODS ft./ft.

Channel Roughness (n) _©. 024 Shape (Trap, Deep. Circ) Zyap

Channel Bottom Width/Diameter <P feet Side Slopes (Z) __ &




Job ._Scatter Wash Drainage and Storm Drain

= Study Index No. ST-886366
ne Greiner, Inc.
Greiner : 'e'":;n';:mo HYDROLOGIC SUMMARY SHEET
ucson -
Phoenix 602 275-5400 Calculated by m.C. oate _ 4285 SheetNo. _ /L2
Checked by Date of _L_o__

Drainage Area Identification SSwl B

Area_(D.06 _ square miles _ .

Upstream Elevation zg,ggl Hydraulic Length (L) _£LZ& miles
Downstream Elevation [ﬂ03 Slope (S) 473 feet/mile

L, 69.14 miles |

)0.38 Ct CZ‘ ]!Z Lag = 0!,0 hours

Lag = Ct (L L

SUT5CT
LAND USE
Subarea % Total Zoning Development Soil
Mi Area Status Status Group CN Comments

/0@ t:’-s.'s‘} 71 H. B 86

Weigﬁted CN =TT (gé

" HYDROGRAPH ROUTING DATA

Channel Length (L) feet Channel Siope (S) ft./ft.

Channel Roughness (n) - Shape (Trap, Deep. Circ)

Channel Bottom Width/Diameter feet Side Slopes (Z)




Job __Scatter Wash Drainage and Storm Drain

. Study Index No. ST-886366
ner iner, Inc. -
Grei f’e'"zzs':woo HYDROLOGIC SUMMARY SHEET=  Sowwrdyaces
ucson -
Phoenix 602 275-5400 Calculated by MLC.  owe -1-55 sheetNo. L

Checked by Date

of

Drainage Area Identification FCLZ A/

Area__ (D, ]ﬂ square miles
Upstream Elevation_ /S /& Hydraulic Length (L)__ <& 64 miles

Downstream Elevation_ 14 65 Slope (S)__7 B  feet/mile
L O0.42 miles

_ ., 40.38 i |
Lag = C, ( LS .Lc—) Cs 072 Lag 0. 19 hours
LAND USE
Subarea % Total Zoning Development Soil
Mi? Area Status Status Group CN Comments
Weighted CN 76.7

" HYDROGRAPH ROUTING DATA _
Channel Length (L) SQOCO feet Channel Slope (S) .04 ft./ft.

Channel Roughness (n)_.CO13 Shape (Trap, Deep. Circ)_ Cive

Channel Bottom Width/Diameter 45' feet  Side Slopes (Z)




Greiner

Job _Scatter Wash Drainage and Storm Drain

Study Index No., ST-886366

J
¥

Greiner, Inc.

T HYDROLOGIC SUMMARY SHEET - <bormacyares
ucson =

Phoenix 602 275-5400 Caiculated by mn.C. Date b- "Z 9 Sheet No. _Z_

Checked by Date of

Drainage Area Identification FO DS
Area_ O, 25  square miles
Upstream Elevation [ Soo Hydraulic Length (L) _O. 9 miles

Downstream Elevation_] 4SO Slope (S) &G  feet/mile
|_L 044 miles

) , 0.38 ) ,
Lag = C, ( LS .Lc_) ¢, O1¢C Lag O.C4___hours
LAND USE
Subarea % Total Zoning Development Soil
Mi? Area Status Status Group CN Comments
Weighted CN 76.C

“HYDROGRAPH ROUTING DATA

Channel Length (L) 4SOO feet Channel Slope (S) .02 ft./ft.

Channel Roughness (n) . 13 Shape (Trap, Deep. Circ) Cire

Channel Bottom Width/Diameter 4.§  feet Side Slopes (Z)




o)

3

Joo __Scatter Wash Drainage and Storm Drain

. Study _ Index No, ST-886366
iner. Inc. '
Greiner TG'e'":; 8':1800 HYDROLOGIC SUMMARY SHEET = Sthrzs chvacss
ucson -
Phoenix 602 275-5400 Calculated by ”/] M C’ * Date j = / had 5 7 Sheet No. 3
Checked by Date of

Drainage Area Identification <Swil

Area Q.j ] _square miles
Upstream Elevation_ /SOO Hydraulic Length (L) [, 24 miles
Downstream Elevation Ii40 Stope (S)__324 feet/mile

Le C?.?ST miles

_ . ,0.38 i |
Lag = C, ( Ls .LC_) ;t 02 Lag = 045 hours
LAND USE
Subarea % Total Zoning Development Soil
Miz Area Status’ Status Group CN Comments
Weighted CN___ 1589

HYDROGRAPH ROUTING DATA

Channel Length (L)_3S00O feet .Channel Slope (5)0,005 ft./ft. |
Channel Roughness (n) C©.01% Shape (Trap, Deep. Circ) g;.‘w

Channel Bottom Width/Diameter & ¢©  feet Side Slopes (Z)




Grelner
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Appendix D




Long. =112° 05’ 3p LAT = 33° 42’ 50"

PRECIPITATION VALUES
SCATTER WASH

PRECIPITATION VALUES (INCHES)
i ;EE-RH[?DN 6 HOUR DURATION 24 HOUR DURATION
(YEARS) MAP | CORRECTED| MAP CORRECTED
VALUE VALUE VALUE VALUE
2 .20 | 22 /:SZ /S7
5 170 | 1,72 2.20 219
10 2.05 2,08 2,52 2.58
C o5 202 | 2,47 319 | 3.0
50 2.85 | 2.8Y% 354 A
IC;O 3.20 | 3.2/ 4,10 4.05

xz
Y= =0.01l + 0.942{_—

X2,
Y2= Ql&&

Y,

X2
100~ 0.494 + 0.755(_3_

X4
Yoo= LA

X, 2 YEAR 6 HOUR CORRECTED PRECIPITATION VALUE

X2 2 YEAR 24 HOUR CORRECTED PRECIPITATION VALUE

( X3 = 100 YEAR € HOUR CORRECTED PRECIPITATION VALUE
X4= 100 YEAR 24 HOUR CORRECTED PRECIPITATION VALUE
Y2= 2 YEAR | HOUR CALCULATED PRECIPITATION VALUE

= 100 YEAR | HOUR CALCULATED PRECIPITATION VALUE

TIOO




Job, QATTER  1ASH

Gminer Greiner Engineering Description HViCoLosy

Engineering Sciences, Inc.

. Tucson 602 327-3413
Phoenix 602 275-5400 Caiculated by E ' 1/: Date_ZM Sheet No. b

( > . . Checked by. Date of

‘Precipitation Depth (inches)

n

] ) B
H 182 1¢)) ~

W

]
{

2 5 10 25 50 100

/_) A Return Period In Years, Partial- Duration Series

Ty ¢ H ! i H B FE ! ! ’ f : ! : ; ’
i : H ’ ' i 1 { ; : ! B
i H : : : 3 i 3 : i H ! B . : : !
i 4 i . * H N H N .
- ; T ; . . : ' o BN NI E e v e s g o At s e et els e a e ot e




Job SCATTER WASH

HYDRoL kY

Greiner Engineering Description

Sciences, Inc.

" Tucson 602 327-3413
Phoenix 602 275-5400 Calcutated by A HE ___ pate E-2Y=B7  sheetho. 3

Checked by Date of
6 | | - _
r T T
- T L _
5 | ! |
N Il _
— T :
e f
[ i 1 _
L il J{. _
{ |
3: ; ;
L + L —
L + 1 _
T St . L _
1 - -E S _.’_ P N —-—-
R 4 4 —
» 8 | ! 4 —
i S :
Py 2 3 3
Duration (Hours)
NOmOGRPPH_ FoR . Z-, Z-HR DURATIONS
Z-hv= 0.24) (6-4r)+ C 659 Cr-hv) .
e . Zherd 2-YR =100 /0D-YR:=2.48 _
o 23 hr=0569(é6hr)+ CABI(J-hr) .

S-h ! 2-YR =107 100-YL =287




Gminer Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Job SCATTER LWASH

Description HYDEOLM y
Calculated by _ _E_H_F . Date &M Sheet No. _(_'l"__
"Checked by Date of

CALULATED TOTAL STORA! DERTH

DURATION 2-Ye /00 = Y
/ -HE O, 88 2,38

2- HR - /00 2,¢&
3-HR /,07 2,871
¢-HR /. 22 3.2/
2R /ST Y4, 05




oo E17113Y SCATTER w/AH

3 Grginer Engineering Description STAGE — STORBAGE
Greiner sciences inc_ 2657 [ECEC_UMDER_PIVMACLE Pear KD,
Phoenix 602 275-5400 Calculated by __M__ Date M Sheet No. ___/__
Checked by Date of 3
RANIMETERR | AVERREEF STOCAE
STALE READING PEADINE | AREA voluMe wi .
(FT.) ) (ivd) VCA) | (et (Ae-FT)
1411 Z & 71 &
0,048
0.403
1412 c.B37 0.413 | 0,095 0,046
1,240 1121
Y YoY
YAy, Q02) 4,469 | 1,026 [./69
/3,408 2,88
29.653
1916 59¢9(1 |29.65&6|¢.85C 9.050
£9.575
26.583% ]
[é.c2S
1418 85.886 |£5937 19728 X633
5:-‘?01 se‘gqq
1m0 .Sk
1920 | 1mo.22 | 170413 | 39.02) T4.482
- 170.330 | 44,869
220 41|
142 | 219. 992 | 220.488| 50.617 139.35)
221,002
tows PT. ACTuacty 14/7.60
WEIR (ENSTH = 265" @ 1418.0 PEFER TO coMputTeRr FARATouT
WEIR (ENETH = 772" @ Y20 0 FolR WEI PESULTS
WEIR LEMGTHA = 1000' @& /Y2z1.0




wo EL71UBRY SOATTER  ()ASH

- Greiner Engineering - S
Greiner Sciences, Inc. osserpton —STAGEDISCHARKE
: Z-ExT7 LCC Ybeid PISOALE PEA~ RD,
Tucson 602 887-1800 ]
Phoenix 602 275-5400 Cacutated by __MCHF __ pae 222869 shoctno, .2
Checked by Date of 3

INLET | QUTLET| coNTrul

ECEVATION | HW D HW=D Q Q e

(FT) (FT) (Fr) | (P | (efs) | (efs) (cls)
141 z 7 24 4 7 4
1412 I T o\ Wz - 42
1414 3 7 03 254 — 254
Y16 5 7 0. 7! 528 — $28
14 16 7 7 /oo | 8G+ | 880 8ot
420 7 g /.29 1152 1210 NGz
42 (0 7 | 143 | 1296 | 1330 | 1296




b EI?1134 SCATIER W ASH
i . Description N T V /’(E - - -{vrs
G'emer E:::::Z L:;BOO 2-8x7 _KBC umbDER PiuNAtlE PrAK KD,
Phoenix 602 275-5400 Calculated by E F Date LL’Z -89 Sheet No. _33__
.Checked by Date of 3
SE sV sS&
SToPAE | cutverT | wee ¥ | ToAL
STARE VOWME | DISCHAEAE. DICHAKGE | DISCHALLE
(e (a—rt) | (cfs) (c2) (et
141/ & 24 7 o
1Y) 2 2. 048 yz - 4
1414 /169 254 - 254
19/6 2050 528 — $28
/418 35633 | Bo4 72 736
1420 Y. Y82 /152 Y126 5278
/Y2/ 139,351 | 1296 0S5 /104D ]
AreFeR 7O counrer OuTPUT FCR  WEIR RESULTS
1419 ¢S [0k 1220  72%44




.

.

Greiner

Engineering **

b No. .
)

I
Computed by:

/

EHE

T

*  ARIZONA DEPARTMENT OF TRANSPORTATION

-CULVERT COMPUTATION RECORD )

Ch;ckod by:

'\_/ .
Duo_Z;Zﬁ_’_&?_

PROJECT: E ,7’ 3'.(

RHE&

DRAINAGE AREA

: . , ~. DESIGNER:
, T COoNTROC
STATION: MR RD, ' /M L " DATE:
HYDROLOGIC AND GHANNEL INFORMATION SKETCH

THROUSH

SUBSTITUTION
E4= (

°| L Twl -
02 = Twz - Twa ____
EL _._./ !L.....__./ Bl t
) / )
(0 sesn oscnance, v oz o 0459 i _2€ oo s, = Qe3Y:
\ Oz¢ CHECK DISCHARGE, SAY Q49 . ' MEAN STREAM VELOCITY =
CULVERT CAR HEADWATER GOMPUTATION 3 |-z
o:scmn::: a/ |cuanr u::c'r CONT. OUTLETY ct:nn:)m. HW o +hg =LSg Eg "_'_,'g % gg COMMENTS
size | TR 2o "™ L B | oww | ke | M| g XD L Tw | omg |5 ww (3 13E) © w
2-Br7 2
repe | 45°wns L 42 oad | | lo.Y4
127 '
254 i3l 3 oY
Fb‘f
528 oall S oy
W3z~ | . '
576
v 1,29 q o\t '
648
1296 /93] 10 oY
SUMUMARY 8 RECOMMENDATIONS ¥ AN qsw OF 0.4 1S CESS THAW THE CHART REL .

THE & (As DETEMyed FROM E6 =z Yo+ () (17

THE vE EQUATIID BECCMES 2

sk

(e ) (9 ((3Y)

e N 20.4401 12770

8ht

Vs )"s
of




el i

~ '
\ . f ! ~f

Gm!:]eérerin Job No. ', : c°‘mpuud by: cmeklod by: . Date
g g . ARIZONA DEPARTMENT OF TRANSPORTATION
-CULVERT COMPUTATION RECORD »
PROJECT: . C\UTLF T c O MTF\)OL— DESIGNER: EHF
snnon:_____'____; ' : - oaTE: > =& " 87
HYDOROLOGIC AND CHANNEL INFORMATION SKETCH
on@iuncc AREA
Q= TW; =
Q= T\lz -
. : / -
Q; s DESIGN DISCHARGE, SAY Q,q ) S ._O_":Lg__%). ve 7S "LACO S, = Q_cf_)_“_h
Qy ¢ CHECK DISCHARGE, SAY. Qqq . ; MEAN STREAM VELOCITY =
CULVERT cap HEADWATER GOMPUTATION 3 w
ozscmrno: a  lcuarr | INLET conr. ounz;— CONTROL HW =H+hy —~L S, ‘:_% ::,-‘g g §§ CONMENTS
SIZE ::;E- S I L T B 25.%.9. Tw | m fLs | ww 3 13d| © w
0.¢P<loala.6¢l & |s.8com] 1
’ 04 PXlz.0lu.s0l @ |us o] 3
> 04 ooy lzz 150l 8 ls ozl s
0 —
""g oY ¢ty slsos | — lsslos] 7 JULET cout
69_,2,0 oM 1304lsel b2 1| — 16:3 1,34 9 INLET couttal
65
330 O34 | e | — |66 o2y /O INLET conment

SUMMARY @& RECOMMENDATIONS

7 A
= - 1SED en) /NLET comhce R AY
H = HW = ho +(S, *-Cixcmf//wusffeo SLET couTiCL N

Contict G = Yo BY Ve =\5(%F

1 @ 204403 12774

8ht of
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w
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I

CALEL

CALSES

CALBEDS

(i}

t

w3

i

w

SESC

i
"

1

A

1

Rk AKX

EG

3E

i

CHA

WEIR GEOHETRY
ig

3
3

o

AR
141¢

o

k*&

W

]

P

&
IKREHU

ok
N
a0,

i4

T
-0

E¥
E1711z

31

21

YAhA
0.00

KAhRRAAAKS

N

WASH

)

i)

T IGN

LEVATION 14

bl

SCATIE

-
E

3
]

a0

14.606

w3

LG

i

-

72

el | Q

1418
1420| 4126

60

1417,

.

-
-

44y

PR

Cow

i

A

14

{ g8

/42|

3

e ANy

b ﬁ..w R

1.490

&
1

-

O

<
]

N

R FANREY
145000
“uite

1
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o E1713 4

SCATTER UJAMH

Greiner g;ieei:‘e:gsE’r:gereering Description STABE —~ STORAGE
" Tucson 602 887-1800 ww I ~L7
Phoenix 602 275-5400 Calcutated by o (HF pate . 2°28-87  sheetno. [
Checked by Date of 3
PLANIMETER | AWERALE STORALE
STAKE EEAING READE | AReA | vOolumE VOLUME
(FT) (1n?) (1N?) (Ac) (Ae-FT) | (Ac-ET:
190377 7] 78 74 &z
©. 00l
©0.047
Y04 0.013 .07 | 0,01 c.o0 |
0.(40 C.219
0930
Y06 1.79¢ o904 |0.208 ©.220
2: 13 ; 0,942
3.209
/406 .37/ 3,198 | 0,73¢% /1,162
9,89
28.427 7,280
/410 $6.829 |28.518 6. SY0 8,442
£5.54 S
45, 958 8.sse
141/ 72 .055 |YH46.0285 | /10.S¢6 [6.995
— 136 . 074 12,749
LS, 240
1412 4. B8 | ¢5.047 | 74.932 29. 747
65.038 | 19,000
0059
143 100.425 | Joo:530 | 23.079 48.753
/OQ,S70 /8'258
126.961
191370 126,592 | 12¢.702 | 29.081 67,0107
/2L 0 8.72¢ |
)44 — — 26,087 75737
WEIR CREST [£Fi.=/%/2
WEIR LENSTH @ /972 = 407 ( PEFER T© COMIWUTER FPEINTOUT

WEIR (EMSTH @ /4/3 = 2257
WEIR LEAKTH @ /49/3.7 = 280"

FCR INEIC EAT/A4/6




Greiner

oo Ef71I3¢

SCATTEL. UACH

Description

STAGE - DISCHAGSE

o a0 267 Feie uubex T-17
Phoenix 602 2755400 Calculated by ____ L pate £ °2EET sheetNo. _ 2
lChecked by of 3
INLET OUILET | CoNTRoL
ELEVATION Hi/ D HWFD A A Q
(FT.) ( Fr.) (F7) | (FT) (cfs) () | Gfs)
/402:77 ~4 7 7 174 &z V2]
14 04.00 0.23 7 0.03 13 — l
/406.00 223 7 0.:32 /76 — | 76
/468,00 4.2 3 7 0.60 414 — Y4 4
/410 .60 6.23 7 0,89 736 680 680
/411,00 7.23 7 /.03 846 880 g&o
/412 . 00 B,23 7 /.18 /072 /060 1060
/413,00 g,.2% 7 /32 )B4 1220 | NEY
/413,70 7.43 7 /.42 129 & 1320 1296
J414, 00 (/0,23 7 /. Y6 /312 12380 /312




o E1718Y SCATTER WASH

Description . - - T - WEIR &- 14t

GI'EII‘IEI' Greiner, Inc. 2. 55(7 ’/QCAC AT T -17
Tucson 602 887-1800 =
Phoenix 602 275-5400 Calculated by __LH_F___ Date _B_’&Bi_ Sheet No. 3
_Checked by Date of 3
sSge sY s
STORAGE cucveRT | weip * WerR ¥ | sorac
STHLE voluM E DISCHROE | DILHARGE DILCHARBE | DISCHALGE
(FT Ac.- F¢, cfs cFs ofs (cfs)
/403,77 & 74 & & &
1Yo/ 0.0o0f [ - - /
1906 0,220 176 - — 176
1408 /. 162 U1y — ~ Iy
1410 8. 442 68D - - &80
141/ 16998 880 — - 880
1412 29.747 /1060 31 _— /09!
1 |/4/3 48.753 /] 84 HOg — /1593
/9/3,7 67,011 1296 1167 215 2678
1414 75737 1312 /ST &40 3740
Y BEEER TO COMPUTER FPRINTOuU7 FOR WEIE RESULTE
WE(R "DIRECTING FLOW To THE SOuTH

*% /?EFEIQ TO CotfPuTELR PRIVIOUT FOL WEIR RESULTS
WEIR DIRECTIME FLOKW ToO THE WEST AoKesS THE
FROVTAEE  ROAD .




o~

e

1 an

Greiner '
Engineering ' ]

I
£HE

b No. Computed by:
" ARIZONA DEPARTMENT OF TRANSPOATATION

CULVERT COMPUTATION RECORD

Checked by: .

Date _2-28-89

pRosecT: EIUI3Y

. JNLET ConNTROL oesionen: —HE
sTaTION: XATTEL eH# ¢ L-10 ‘ oate: _2-28- 89
HYDROLOGIC AND CHANNEL INFORMATION SHLOR SKETGH
. ‘ . ’
DRAINAGE AREA EL.

Q =

1 € 20-2403 1273

—_— TW, = AHWs
Q= - T“’z - Twa_____
{ I— EL.......__../ EL.._____.7 )
Qy s DESIGN DISCHARGE, SAY Qjq ) S * Le “L/I00 Sy = .
Q¢ CHECX DISCHARGE, SAY Qa4 . MEAN STREAM VELOCITY =
CULVERT caR HEADWATER CGCOMPUTATION 3 -
SCRIPTIO . . a - w = - > :
o€ cms:‘r: o c,:::“ ::::1 CONT. OUTLET czulf;m. HW o +hy LS, ;_; §§ § 23 COMMENTS
SIZE TYPE. e HW Xe H dc ..Lz_._ W Mg [ LS, { Hw |8 ou
2-8X7 oS *
ccae 145° wivg 11 0.03 |0,2% |0.¢
W\ W £8 N\
: 176 0.3212.23
. ' 207
N @ GO Y23 3
w W 368, 7
2934 0.8 23] "
“ wie
h i l.ozl7.22] " '
R % L1818.23] "
" ' 59
‘ % 1,3212.23] " .
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