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HYDROLOGY WORK MAP
DRAINAGE SUBAREAS AND

MAJOR DRAINAGE FEATURES
CASE 1 AND CASE 2

~-.

CULVERT SUMMARY

I. D. TYPE AND SIZE
I 412· STEEL PIPE

2 30· STEEL PIPE

C'\ 3 42· STEEL PIPE;:a
® 4 36· STEEL PIPE_.

::s 5 30· STEEL PIPE
t'D 2-8')(7' RCBC
~2000 2000 6

0
~

7 2-8')(7' RCBC

C') scale feet 8 1-5')(7' RCBC

C ("::2000'
9 1-55")(40· CIo4P

::0
M 20' C.1. 10 1-5')(3' RCBC

N

LEGEND

NSWI
)-L<

---..-

STUDY WATERSHED AREA BOUNDARY

DRAINAGE SUBAREA BOUNDARY

DRAINAGE SUBAREA 1.0.

Io4AJOR CULVERT AND 1.0,

PRIIo4ARY flOW PATH
HYDROGRAPH IDENTIFICATION (HEC-I)



U.s. ARMY CURPS Of ENGINEERS
tH~ HYUkOLOGIC hNaIHHHklNU CHN!hR

60Y SECONU STREET
nAVIS, C~LlrOkNIA Y~b16

(91G) 410-J~8~ UR (ft~) 418-3285

•

~~~~~~~~~~**~~~*****~~~*~~~~~*~~*~*~~*~~~
~ ~

* ELOOD HYDkOGkAPH PACKAGE (H~C-l) ~

* rh~kUAkY lY81 ~* R~VIS£D ~1 JAN 8~ ~

* ** RUN DAtE 12-S£P-89 tIME OU:l1:13 *
~ ~
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS Of HEC-l KNUWN AS HECI (JAN 73), HECIGS, HECIDS, AND HECIKW.

THE D~~INITIONS OC VAkIA&LES -RTIMP- AND -RTIOk- HAVE CHANGED fROM THOSE USED WItH THE 1973-STYLE INPUt STRUCTURE.
THE DEfINITION Of -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DAT£D 28 SEP 81. tHE VERSION RELEASED 31JAN85
CONTAINS NEW OPTIONS ON RL AND BA RECOkUS, AND AUUS THh HL RhCOkU. S~~ JANUARY 1985 INPUT
DESCRIPTION fOR NEW DEfINITIONS.

C~SE .1
£YJS17P6- CdAJt:)'TiP,u-S.
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HEC-1 lNI'Ul

ID ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 1 .•..... ~ .•.•... b ••••• •• 1 .••.•.. 0 ••••••• '3 •••••• 10

pAGI;; 1

'1...
1
2
3
4
5
&

III
10
III
H
IN
10
l\DIAGRAM

30
5

~CAll~k WASH llRA1NAO~ ANll SIDkM DRAIN SIUllY
UR£INER, INC., PHO£NIX, A~ HAY 1989
~XI~lIHG COHllIl10N~, 100-YR, ~4-Hk ~lOkM

300

7
8
9

10
11
12
13
14
15
16
17

18
19
20
21
22
23
24

25
26
27

28
29
30
31
32

33
34
35

I<f(
I<H
PB
1'1::
PC
1'(;
!'C
I'C
DA
l..S
UQ

KI<
.m
RS
SV
S£
~L

55

1<1<
f(H
RK

KK
IHI
SA
L~

un

KH
m'l
He

NSWI
CAl..CULA1:G kUHOn i'kOti DA NSWI
4.05

0 .Oo~ .OOCJ .010 .013 .01CJ .021 .021:1 .on .044
.0::;1 .100 .660 .1'1:5 .'l1G .uoo .81G .830 .1340 .850
.B61 .l:J6B .81'0 .804. • B'Jl .':.100 .90::' .912 .'H9 .~23

.9;;11 .931 .';)39 .94.1 .930 .9:;;U .%1 .%3 .%9 .971

.':JI'4. .':.11'9 .981 .':.10::" .9(-19 .99] .':1':13 .CJ% 1.000
1.37

83
0.26

RNSWI
l<OUU now lHkU CAP SlkUCTUkE

1 S10R -1
0 " 11' ~2 % 14.0 209 279

IS 16 11 18 19 20 :.n 22
15 9.62 0.6 0.5

:,n .9 50 3.0 1. ::i

I<NSWI
kOU1~ CULVEkl D1~CHARGE TO HAI'I'Y VALL~Y ROAll AHlJ 1-17
8000 0.0091 0.03 0 20

NSW2
CALCUALl~ kUNOfi' i'kOM DA NSW2
1.33

0.48

Cl
COH~IH~ HYlJROURAI'HS NSWI ANll NSW2

2

3&
37
38

39
40
41
42
43

fac
KH
RK

Kf{
1</-1
SA
l..S
un

kCl
kOUT~ HYlJROUkApH Cl lO I'INNACl..~ I'BAK kDAD
1000 0.00,8 0.03 0 20

NSW3
CALl:ULAl~ l<UNUti' i'kOH lJA NSW3
0.54

0.24

150



t •HEC-l 1Nl'U'r PA(;li "N

• •LINE ID ••••••• 1 ••••••• 2 ••••••• :1 ••••••• 1 ••••••• ~ ••••••• Go ••••••• 'I • •••••• B••••••• ';) •••• •• 10

• •44 .a: l<NSWI
45 KI·\ l<OU:rE FLUW THl<U CAl' STl<Ul:'rUI<E• 46 kG l StOR -1 447 !:iV 0 2 l.l. ::11 62 96 135 180
48 st:: l~ 16 11 18 1';) 20 21 22

• 49 5L I::" 4.91 0.6 0.5
50 SS 21.9 ::;0 3.0 1.5

t 51 KK KNSW3
52 la'l l<OU:n: CULVEI<1: D1SCHAl<GE 10 i'INNACLE i'liM kUAIJ AT 1-17
53 RK 11000 0.009:) O.O:J 0 20

• 54 KK NSW4·
55 KN CALCULAtE l<UNOH fl<OI"l DA NSW4

» 56 flA 1.52
57 L!> 'i'~.7B

58 Ull 0.47

• 59 KK NSW5
60 KI1 CALCULATE l<UNO~r fl<UN DA NSW5

• 61 flA 1.17
62 LS 84.3
63 Ull 0.39

• 64 la: l<NSW5
65 I{/'\ WUU:rE l'LUW THI<U CAl' SlRUCTURE

• 66 as 1 s·toa -1
67 5V 0 2 'i' 24 43 b'i' (J~ 127
68 ~t:: 1::; 16 11 1~ 1';) 20 21 22

t 69 SL 1:'; ':I.b2 O.b 0.5 470 S~ :n .':.1 50 3.0 1.5

» 71 KK laHiW5
72 .:1"1 l<UUIE CULVEI<T DH;CHAl<GB TU PINNACLh i'EAK I<OAIJ A1 1-17
73 RK lOOOO 0.009:;; O.OJ 0 20

t 74 HI: NSW6
75 K/-I CALCULAtE l<UNOn E'l<Otl DA NSW6

» 76 DA 0.6
77 LS 'i'~.95

78 UO 0.48,
79 .:K C2
80 HI"I COtllllNE HYIJl<O(;I<Al'HS C1, NSW::J, NSW4, N!:iW::l, NSW6

» 81 Hl: 5

82 HK RC2• 83 K/-I . l<OUIll now 1:Hl<U P INNACLl:·; i'hAK ROAlJ CULVEI<TS
84 RS 1 SlUR -1
85 SV 0 .0::' 1.2 '3.1 ::1:';.6 b::' 9"".~ 139

• 86 SE 11· l2 11 16 1~ 1';) 20 21
87 Sll 0 ~4 2:;'4 ::'28 YJG 23404 :::i2'i'B 10401

•
It •



•HEC-l LNPUT PAGE 3

LINE lU ••••••• l ••••••• ~ ••••••• ~ ••••••• 4 ••••••• ~ ••••••• 6 •••• ••• 7 ••••••• 0 ••••••• 9 •••••. 10 til

88 ~{K ~~RC2 •89 ~W 1<OU'U CULVI::1<t DUnLOW 'to I-II' CULVEkiS
90 ~K ~ooo 0.0023 0.03 0 20 10 •91 KH NSW7
92 KI-I CALCULA'Ul RUNon l'1<OIi DA NSW7

4193 BA 0.96
94 L5 81.6
95 un 0.4 4
96 KK l<NSW7

I', 97 KM l<Oun now tHkU CAl' S1:1<UCtU1<E 4198 RS 1 s:ro~ -1
99 SV 0 " 9 30 ~~ Bt, 1:.l0 160..

100 UE 1::; 16 11 HI 19 20 21 22 4101 SL 1::' 7.01' 0.6 0.5
102 5S 21.9 :50 3.0 1.5

103 KK KNSW7 4
104 KH l<OUtE CULVERt 1.I1SCHAkliE to 1-17
lOS 1m 13000 0.008::; 0.03 0 20 4
106 ~(K NSW8
107 KI-I CALCULAiE RUNOfl:' notl DA NSW8 4108 BA 1.23
109 LS n:i.99
110 un 0.56 4
III KK C3
112 f{1-I COtl1:lINI:: HYDRlJlikA~HS (;2, IHiWI' , NSWB 4113 He 3

114 Kf{ 1<C3
4111~ fa'l 1<OUl'E FLOW iHl<U llUENi ION BEHIND 2-aX7 1<C1:IC At 1-17

116 RS 1 S10R· -1
117 SV 0 0.001 .220 1.16 B.44- 11' 30 49 67 76 4118 SE 3.8 1 6 tl 10 11 12 13 13.1 14
119 Sll 0 1 11'6 414 6BO BEIO 1091 1:';93 ~61'B 3'/46

120 KK DSSW 4
121 KI'I ll1VB1<t OVI::1<nlJWS SOUTH to SlNliLE CULVIiIn A'J: MH l'AkK, ANlJ WEst ONtO 1-17
122 f(M Oil LS Il IHRU 2-8X7 CULVERt (MAX 1~12 Ck'S) ; DJ: J:s '£OTAL II 4123 lli SSW
124 1.11 1 l:lBO 1091 1:"93 :.l67B 3746
12S J)U 1 BBO 1060 11IH 1'<1% 1312 •126 Kf( llll7
127 f{H SEl'ARAnl OUt Wlilil: OVEknlJWli ulnu tHI:: FkONtAIU'; ROAlJ ANIJ HAINLINE 1-17 •12B Kti tHESE FLOWS HEAD SOUTH AND EVENTUALLY ENTER TH£ DElHI VALLEY INTt:RCHANGE
129 KH l<BHAININli HOWli CONtiNUE SlJUlH tU eXI' BUX CULVIi1<t ON SCAlUl< WASH AT 1-17
130 D'r 117 4131 IJI :U 40'J 1382 :.l434
132 IlU 0 0 21::; 840

4

..
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HEC-1 INl>U!

KK ~O~SW9

KH kOUT~ CULVER! D1SCHAkG~ to 1-17
RK 14200 0.0018 O.O~

PAG~ 4

20o

3000
115

1000
11::;

116
u::;

fLOW A(;kUSl:i 1-11' IHl<U 65"X40" CHl> Al ADO~E

1'(,.32 30.0

DC4
D1Vl:ikT FLOW ACkOSS 1-17 'IHkU 6X7 kCllC <1M>: u :"10 CI:S)
DDC4

0 1 :"10 :"11 1000 :':000
0 1 :HO 510 :::;10 510

C5
COH~IN~ HYDkOGkA~HS SSW2 AND DDC4

2

DC5
DIVlikT

DC5
o
1

SSWI
CALI.;ULAt~ kUNOff fl<OH DA SSW1
1.24

0.29

SSW2
CALCULAtE kUNOFI: FkOH DA SSW2
0.28

0.66

C4
(;OM~IN~ HYDkOGkAl>HS ssw, NSW9 AND SSWl--- SCA!T~R WA~H fLOW EAS! Of 1-17

3

NSW9
CALI.;ULAH I<UNOH HOM DA NSW9
0.38

81.1
0.28

I<NSW9
l<OU'II:i now lHI<U CAl> S:rl<UC!URE

1 S10R -1
0 1 4 1-1 26 40 :"6 75

15 16 11 11:1 19 20 21 22
1:" 4.19 0.1(, 0.5

21.9 ::;0 3.0 1.5

~m

~ai

Dr
DI'
DIl

KK
Hli
RS
l:iV

H~{
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Lti
un

S£
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~(/-\
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»

• LINt'

• 133
134

• 13:3
136
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HEC-l INl'U:r
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PAGE ~

KK C8
KH COH~IHb HYUROGkAl'H Rll'l AHIl DC5 fUR tUtAL fLOW INro DEER VALLEY INt~RCHANGE

KM fROM SCAtIER WASH DRAINAGE AREA
HC 2

174
175
176
177
178

179
180
181

182
183
184
185
186
187

188
189
190

191
192
193
194

195
1%
197
198
199
200

201
202
203

204
205
206

207
208
20~)

. 210

I{K
KN
BA
L5
UD

KI{
KN
He

Ia{

KN
1m
Ilt
DI
DIl

1m
KH
RS
SV
SE
SU

KI{
1m
DR

KI{
KH
OR

KI{
KI·1
He
zz

S!:iW3
CALCULA:r~ kUHOff f~UN DA SSW3
0.39

n... 4~ ~O.O

0.32

C6
COH~IN~ HYURO~~Al'H~ SSW3 ANU CS

2

DCS
UIV~k:r fLOW ACkOSS I-l'l IHRU 6X3 RC~C AI LOUISE
DI REPRESENTS tOtAL FLOW to DEPRESSED 1Nr£R~HANtiE AI DEER V~LLEY RD.

UCS
o 1 156 1~~ 1000 ~OOO

o 1 156 1j6 156 156

RI17
R~IkIEVE HYDRUGRAl'H Of OVhRfLOW ONtO 1-17 MEDIAN

117

RES4
l<OUU HOW tHROUGH DEI'R~SSEU SECtION to WESt SUE Of 1-17

1 srOR -1
0 1 1:;'.9 ~~.'l :'l::J.8 61.3 14.1 9':.1.0 1:':9.5

82 81 90 91 9G 96.8 913 100 102
0 0 0 0 0 1 1:I0El ~403 .. l~E1;;lS

RNSW
kEtRIEVE HYlJRUGRAPH fOR NUkTH BRANCH Of SCArIER WASH

SSW

kSSW
~~tkI~VE HYDROGkAl'H fUk SOUtH BRANCH OF SCAlIER WASH
DDC4

C7
COtl~IHE fOR tOtAL CULVERI 1JISCHAl<G~ INtU SCAttER WASH WhSI Of 1-17

2

•
•
•



•
SCHEMATIC DIAGkAM Or STkEAM NETWORK

C2 ••••••••••••••••••••••••••••••••••••••••••••••••

NSW7
V

V
V

RC2
V
V

KRC2

•

•

•

•

•

•

•

•

•

•

•

•
•

•

•
•
•
•

N!:iW6

NSW5
V
V

~NSW5

V
V

t:NSW5

NSW4

«---) REtURN or DIVERTED OR fUHPED rLOW

(---» OIVE~SlUN O~ PUH~ FLOW

.
C1 ••••••••••••

NSW2

NSW3
V
V

RNSWI
V
V

KNSW3

V
V

ReI

(.) CONNECTOR

NSWI
V
V

RNSWI
V
V

KNSWI

(V) kOU'X lIW
INPUT
LINE

NO.

7

18

25

28

33

3(,

39

44

51

54

59

(,4

71

74

79

82

a8

91

.t: ..





182 DCS

190
les

191

1%

203
201

.(-------
RIl7

. .
ca •••••••••••.
v
V

RES4

.<-------
RNSW

117

ssw

»
20G
204

207

.'00 -
RSSW

. .
(;"1 ••••••••••••

1JIlC4

•
•

<***> RUNOFF ALSO COMPUtED At Ili!S LOCATION
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U.~. AR~I CUkPS'Uf ~NulNbBRS

tHE HYDRULOGIC ~NGINEBRING CENTER
609 CECOND ~IRE~T

DAVIS. CALIfORNIA 9S616
(9]6) 440-32U~ OR (~lS) ~~G-3~85

AAAAAAAAAAAAA*AAAA**A*AAAAAAAA~A*AAAAAA*A

A A
A fLUOD HYUkUGkAPH PACKAGH (HEC-I) A
A fEBRUARY 1~~1 A
A RHVISbD ~l JAN ~~ ~

A A
A RUN UAl~ 12-SEP-~~ ll~E OU:I?:13 A
A A
AAAAAAAAAAAAAA*AAAAAAAAAAAAAAAAAAA**AAAAA

AAAAAA~A~~A~A~A*AAAAAAAAA*AAAAAAAAAA

A
A
A

*A
***AAA~*~AAA~AAA~~~AA*AAAAAAAAAAAAAAAA

~RIN'J: CONtROL
PLOT CONTROL
HYUROGl<A~H ~LO'J: SCALE

6 10

SCATtER WASH DRAINAGE AND ~tORM DRAIN STUDY
GREINbk. INC., ~HOHNIX, A~ MAY 1989
EXIstING CUNDltl0NS, 100-YR, 24-HR STORM

OUtPUT CONTROL VARIABLES
IPRNI ~

IPLUt 0
DSCAL O.

IT HYDRO GRAPH 1111E
NMIN

IDAtE
IT1M~

NO
NDDATE
NDtHIE

DATA
2

1 0
0000

300
I 0

O':>::;~

MINUIES IN CUMPUTAtIUN INtERVAL
S'lARI ING DATE
SIART ING IIME
NUMBER Of HYDROGRAPH ORDINATES
BNUING MIE
END LNG T II'\E

COMPUIATION INTekVAL
TO'lAL I HIE BASE

0.03 HOUkS
9.':>"/ HOURS

ENGL ISH UN ItS
DRAINACiE Ak~A

PRECIPITATION DEPTH
LENGtH, ELEVATION
FLOW
STORAG~ VOLUME
SURFACE AREA
IEMP~kA'J:Ul<1::

SQUARE HILES
INCHES
nET
CUBIC fEEt P~R SECOND
ACkB-I:'EEI
ACRES
UEGREES fAHRENHEIT

•

AAA WAkHING AAA HOUlfIEU PULS kUUlING HAY B~ NUMERICALLY UNSIABLE FOR OUlfLOWS BEIWHEN O. 10 ~4.

THE ROUTED HYDROGRAPH SHOULD BE £XAMINED FOR OSCILLATIONS OR UUtfLUWS GREATER tHAN PEAf: INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIMH INtERVAL OR INCREASINCi STORAGE (USH A LUHGEk REACH.)

AAA WARNING AAA MODIFIED PULS ROUTING MAY BE NUHERICALLY UNStABLE fUR UUr~LOWS BE~rWI::EN O. 10 176.
THE ROU1ED HYUkUGRA~H SHOULU BH EXAMINED FOk OSCILLAIIONS OR OUTfLOWS GREATER THAN PEAf: INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING StORAGE (US£ A LONGER REACH.)



RUNOrr SUI-IMARY
FLUW IN ~U£lIC f~Ct P~R SECOND

IIME IN HOURS, Al<~A IN SUUARE HILES

AV£RAG£ fLUW rUC< MAXIMUM P~RIUD

&-HOUl< 24-HOUl< 12-HOUROPERAT lON

HYDRUliRAPH A'I

RounD TO

ROUTED 10

HYDROGl<APH At

2 COHB{NED At

ROUIIHJ TO

HYDIWGRAPH At

ROUTElJ TO

ROUT£D TO

HYDRIJGRAPH At

HYDROGRAPH AI

ROUtED TO

ROUtED 'IO

HYDkOGRAl'H AT

5 COMflIN£D fiT

ROUTED TO

ROUTED to

HYDROGl<Al'H AT

ROUTED to

ROUTED 1:0

HYDROGRAPH At

3 comllNED AT

ROUtED to

DIVEkS1UN TO

.tiYDRUliRMH AI

DIVEk!:il0N to

STA1:lON

NSWl

kNSWl

KNSWl

NSW2

Cl

kCl

t1SW3

RNSWl

KNSW3

NSW4

NSW::i

KNSW5

NSWG

C2

k(;2

KRC2

NSW/,

RNSW7

KNSW,/

tlSWl:I

C3

RC3

ssw

OSSW

ll/'

PEAK
nml

2612.

101.

101.

l~l:l::l.

160':1.

1::'32.

1076.

1918.

120.

120.

3nl.

3003.

2%7.

141::;.

71.

1'1.

1131.

3B:;'3.

3430.

1::10/'.

2123.

TIME Uf
I'EAK

G.13

G.::I3

G.37

G.I0

B.13

6.97

G.::I/'

6.23

8.03

& • ::1'1

G.T!

G.2'1

1:1.17

'3.37

G.90

G.90

GB.

S8.

283.

340.

1;;)2.

30.

23.

200.

301.

/'8.

61.

111.

80::i.

78':1.

Tn..

30.

3G •.

228.

1010.

702.

300.

201.

41.

3 L 'w.

1'/0.

205.

1':11.

80.

18.

14.

1&'J.

181.

&7.

41~.

1::15.

30.

131.

&23.

GOI:I.

423.

11:1G.

::13.

201.

41.

110.

20:5.

19/'.

ao.

lB.

11.

IG9.

1131.

4/'.

313.

G7.

1B:;.

135.

30.

131.

G23.

Goa.

ll:1G.

33.

DASIN
Al<BA

1.37

1.37

1.37

1.33

2.70

2.70

0.54

0.54

1.17.

1.17

O.GO

. 6.5.3

G.53

0.%

0.96

0.%

1.23

8.72

B.n
B.72

8.72

B.72

1·\1\ X 1liUM
S'IAliB

19.79

21.68

19.22

20.10

13.'31

I1liE Of
~11'l)( ti'J:AGE

8.GO

8.17

8.07

6.G7

B.47

G.'30

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•



• HYDROGRAPH At D117 I1Gti. 6.':l0 2::;3. 1:52. 1::12. 8.72

• HYDROGl<Al'H At NSW9 66~. 6.13 ~f. ti~. ~::I. 0.38

• ROUtt:CJ to RN~W9 12. ':l. ':l'! 1:1. " " 0.38 1':l.% ':l.':l?..,. .., .
ROUtElJ '1:0 KNSW<J 1" 9.')'! 4 • 2. " 0.38... ...

t HYCJROGRAPH AI SSWl 101':>. G.:i1 2213. 131. 13'!. 1.24

t 3 COHlllNBlJ At e4 2281. G.B1 405. :'.92. 2')2. 10.34

DIveRS !ON TO DOC1 ::il 0 • G'.e'/ 230. 138. 13B. 10.34
t

HYDl<OGl<Al'H AI 6.B'lJe"1 1111. 2~~. 1::'3. 1::;3. 10.34

» HYDROGt<APH AT SSW2 :nG. G.13 12. 41. H. 0.28

2 CO/'11l1NIW AT C~ 1BfO. 6.83 321. 198. 1':l8. 10.62
»

DIVERSION 'IO DCS 11;;;. G.e3 ~2. 3" 32. 10.G2...
t HYDROGkAPH At lJ(';~ l'l:"'~. 6.83 ~i'::'. 165. 16:';. 10.62

HYORUGRAPH A'£ S~W3 191. G.1? 11'!. 1'2. '12. 0.3':l

• 2 COm:l1NI:W At C6 1':.1:':5. 6.83 392. 238. :(!38. 11.01

• DIVERSION 'to DCS UG. £1.1:13 1'2. 1::;. 1~' 11.01 ...,.

HYDROGkAPH AT lJe5 1,6':.1. 6.83 320. 1'J3. 1'J3. 11.01

• HYDROIJRAPH A'£ Rnl 6:5::;. G.':lO l:" ~;• 33. 33. 0.00... ..,.

t 2 CO KllllHilJ AT C8 23B3. 6.8f 315. 226. 226. 11.01

RouteD 10 RES"' 22,9. 6.93 21B. 1,1. 111. '11.01 ':lB.64 6.93,
HYDROGkAI'H At l<NSW 130f. 6~90 ,02. 423. 42::1. 0.00

• HYDROGRAP~ AI RSSW ;;i1 o. 6.1, 230. 133. 13B. 0.00

2 CO/ill INIW At C1 1817. G.':lO ':.132. ~G1. ::'61. 0.00
t

, ~H NOR/1AL llND OF H£C-l HA-

t

t,
,, 4



u.s. ARMY CORPS OE ~NGINEERS

lH~ HYDRULOGIC EHOIN~EklNO tEN1~R

Mvli~~ e~~lll'lh:R'U!.EIj& b 16
(916) 110-320~ UR (ft~) 148-3285

****A****~*~A~AA~~~~~~~~~~~~~~~~~~*~~~~~~
~ ~

* ELOOD HYDRUGRAPH PACKAGE (HEC-l) ~
~ ~E~~UAkY lYUl A

• REVISED 31 JAN 85 •

* RUN DAtE 12-S£P-89 tiME O~:25:3S *
* *
******~~****~~~~*~~***~~~~~~~*~**********

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X :<XXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXX>: XXX

A~~*~~**A*AAA~AAAAAAAA*AAAAAAA~AA*A*

*A
~

•**A~*************AA****A*AA***A~~*A**A

•
•
•
•
•
•
•
•
•

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNUWN AS HECI (JAN ~3>, HECIGS, HECIDB, AND HECIKW.

THE DB~lNITIONS OC VARIABLES -RlIHP- ANU -R1I0R- HAVE CHANGEU ~ROH tHUSE USED WITH THE 1973-S1YLE INPUl SlRUtTURB.
THE DEFINITION OF -AHS.'K- ON RH-CARD WAS CHANGED WitH REVISIONS DATED 20 SEP 81. rHE VERSION RELEASED 31JAN85
CONTAINS NEW OPTIONS ON RL AND BA REtORDS, AND ADDS THE HL RECORD. S~E JANUA~Y 1985 INPUT
DESCRIPTION FOR NEW OErINITIONS.

£"1-IS.rl,vG- CtfJ"Vbl r/&1,v,S

z- y,e ~7i?RJ??

•
•
•
•
•
•
•
•
•
•
•
•



t 4
HEC-l lNPUl PAGli 1

t
LINE ID ••••••• 1 ••••••• ~ ••••••• 3 ••••••• ~ ••••••• ~ ••••••• G•••• ••• 1 .•.•.•• 3 ••••••• 9 ••.••• 10

t 1 11.1 SCA1'nik WASH IJkA INAl.i1:i ANU 51Ukl1 DkAIN STUIJY
2 10 GREINER, LNC. , PHOlJNIX, At. I1AY 1989
3 11.1 liXlblING CUIW 1'1" IUN!:;, 2-Yk, 2.ct-Hk b'rUkH

t 4 n 2 300
5 IN 30
6 10 5

t *DIAGI<AM

7 .m N5Wl
t 8 .(1\ CALCULAU kUIWH ~kOM IJA NSWI

9 fiB 1.57
10 1'(; 0 .OO~ .00':1 .010 .013 .01':1 .021 .021:1 .032 .044

t 11 PC .0:':;'7 .100 .6liO .'11::; .176 .000 .81G .030 .0'10 .850
12 I'C .861 .86B • IfI 8 .88'1. .8<Jl • <JOO .90~ .912 .919 .923
13 PC .931 .931 .939 .'H4 .%0 .9::.i8 .%1 .%3 .%9 .971

• 14 I'C .9'/4 .979 .':J81 .YB~ .989 .':J91 .':193 .9'J6 1.000
15 Bt. 1.37
16 LEi 83

t 17 UD 0.26

18 IH{ kNSWl
t 19 K/-I I<OU'U HOW THkU CAl' SlkUC1URE

20 RS 1 SlOR -1
21 SV 0 4 11' 5~ % 148 :':09 279

t 22 SE 15 16 17 hi 19 20 21 22 423 SL 15 9.(;,2 0.(;, 0.5
24 SS 21.9 ::;0 3.0 1.5

t 25 KK .{NSWI 4
26 K/-I ROUn CULVlikt IJIS(;HARGli to HAl'1'Y VALLEY kUAD ANU 1-17

t 27 RK 8000 0.0091 0.03 0 20

28 KK NSW2
t 29 K/-I CALl.;UALn RU/Wn' ~kUH IJA NSW2 430 flA 1.33

31 LS '/':).32
t 32 UO 0.48 4

33 .0{ Cl
t 34 K/-I CO/·\I:lINI:: HYlJkOl.iRAI'HS NSWI ANU NSW2 4

3~ H~ 2

t 36 KK RCI 437 .{I'\ kOUn HYlJkOl.ikAPH Cl TO PINNACLE HAK RUAD
38 RK 4000 0.0018 0.03 0 20 150

t 439 KK NSW3
40 K/-I l.;ALCULAn kU/WH I:'kO/-l IJA NSW3

• 41 DA 0.54 •42 LS 82.7
43 un 0.24• 4

• •.. ~





• LINE

HEC-1 INPUT

llJ ••••••• 1 ••••••• 2 ••••••• :J ••••••• 4 ••••••• :,j ••••••• &••••••• '"I • •••••• a 9 •••••• 10

PAGE 3

4

88
89
90

91
92
93
94
95

1m
lUi

.BA
l.l.i
Uj)

I:RC2
~UU1~ CULV~kI OUtfLUW 10 I-l~ CULVEkTS
3000 0.00~3 0.03 0

N8W7
CALCULAtE kUHUFf fkUH DA NSW7
0.%

81.6
0.4

20 10

9G
97
98
99

100
101
102

1m
IHI
RS
SV
Sll
!:il.
ss

kHSW7
koun

1
o

15
1~

21.<;)

flOW 'IHRU
StOR

2
16

7.0'1
:)0

CAP S'U!UCIURE
-1

~l 30
17 1~

0.6 0.5
3.0 1.5

5!J
19

8:"
20

1~0

21
160

22

103
104
105

1m KNSW7
KM kOUIE CULVEkT D1SCHAkGE 10 1-17
HK 13000 0.0085 0.03 o 20

•

106
107
108
109
110

III
112
113

IH(
w·\
BA
L!:i
UD

KK
KM
HC

NSW8
CALCULAr~ RUNOff ~ROM DA NSW8
1.23

0.56

C3
COM~INE HYDRUOkA~HS C2, NSW7, HSW8

3

DSSW
DIVEk1 OVEkFLOWS SOUtH to SINGLE CULVERt At HH PAkK, AND W~SI ONTO 1-17
DO IS Q tHRU 2-aX1 CULVERt (MAX 1312 CfS>; Dr IS tOTAL a
ssw

1 800 1091 1~93 ~6'18 3'146
1 BBO lOGO I1B4 1296 1312

D117
SE~ARAIE UUT WESt UVEkfLOWS UNtO tHE PkONtAGE ROAD AND MAINLINE 1-17
THESE FLOWS HEAD sOUtH AND EVENTUALLY ENTER tHE DEER VALLEY INtERCHANGE
kEHAINIH~ Fl.OW!:i CUNT1NUE SUUTH 10 GX7 BOX CULVEkl ON SCAlrEk WASH AI 1-17

117
31 409 1382 2434

o 0 215 840

76
14

3'146

67
13.7
2670

1':1
13

1::'9:-1

17 30
11 12

8BO 1091

kCllC AI 1-17

8.44
10

b80

1.lG
l:l

414

DE:r~NtlUN BEHIHD 2-8X7
-1

.220
6

1/'6

now tHkU
l:lTOR

0.001
4
1

~C3

kUU:n:
1
o

3.1:l
o

KK
Kti
KH
D1
Dl
011

KK
la\
RS
SV
SE
811

114
115
116
117
118
119

126
127
128
129
130
131
132

120
121
122
123
124
125

•
•

•



10 ••••••• 1 ••••••• 2 ••••••• 3 ••••••• " ••••••• :;; ••••••• G••••••• 1 .•..... 8 ••••••• 9 •••••• 10

KI( C4
KH . COH~INH HYDkOGkAl'HS SSW, N~W':J AND SSWl--- SCATl'~k WA~H FLOW EASl' O~ 1-17
HC 3

PA13H 4

75
22

20

~6

21
40
20

~ooo

510

o

~6

19

1000
:510

::1000
115

511
510

1000
11:;;

11&
11::;

510
:510

CAP Sl'kUCTURE
-1

4 14
17 11:1

0.16 0.5
3.0 1.5

1
1

115
11::;

~LOW ACROSS 1-17 l'HRU 6~·X40· ~HP Al' ADUBE

~LOW A~kOSS I-l~ THRU 6X7 RC~C (MAX Q 510 crs)

flOW THkU
StOR

1
16

4.1 ':J
::;0

'1&.::J~ 30.0
0.29

C5
COH~IN~ HYDROURAPHS SSW2 AND DDC4

2

DCS
DIV~RT

DC5
o
1

DC4
DIVEkT
DDC4

o
o

SSW2
CALCULAl'E RUHO~F ~kUM DA SSW2
0.28

kl~SW9

ROUTH
1
o

15
1~

21.9

HEC-l INl'U'J'

KK 1(I~SW9

KM RUUl'~ CULVEkl' Vl~CHARG~ TO 1-17
RK 14200 0.00,8 0.03

KK SSWI
KH ~ALCULAT~ kUNO~~ ~kUH DA SSWI
BA 1.24
LS 7~.97

UD 0.66

1(1( NSW9
KH ~ALCULAtH kUNU~~ ~kOH VA NSW9
DA 0.38
L~ 81.1
UD 0.28

KI(

KH
HC

, .a,
I(M
RS
~V

l:l£
~L

S8

t

• LINE

• 133
134

• 135
136
137

• 138
139

• 140
141
142

• 143
144

• 145
146
147

• 148
149

• 150
151
152

• 153
154

• 15:5

156

• 157
158
159

• 160

161

• 162
163
164

t 165

166

• 167
IG8

• 169
170
171

• 172
173

t

•
•



HEC-l 1Nl'Ut

In ••••••• 1 ••••••• 2 ••••••• 3 ••••••• "' ••••••• ~ ••••••• G••••• •• 1 .••..•. 8 ••••••• (3 •••••• 10

I:K RNSW
KH RB1RIEVE HYDRUGRAl'H ~OR NORTH ~RANCH Or SCATTER WASH
DR SSW

I{I( RSSW
I{H RElRIEVE HYDROGRAPH rOR SOUTH BRANCH Or SCAlTER WASH
DR DDC4

PAGE :':I

RES4
ROUtE ~LOW lHl<OUGH DEl'RBSSED SBCl ION TO WEST SIDE OF 1-17

1 limR -1
0 1 I~.lJ 3'1.'1 :':13.8 61.3 '14.1 99.0 129.5

1:12 84 90 94 YG 96 .1:1 '38 100 102
0 0 0 0 0 1 800 ~403 .' 13835

R117
REtRIBVE HYDRO~RAPH Or OVER~LOW ON10 1-17 MEDIAN

117

n;.4~ ~o.o

2

Sl3W3
CALCULAtE RUHO~~ ~RUM DA SSW3
0.39

0.32

CG
COH~IN~ HYDRUGRAPHS SSW3 AND C5

2

DC5
DIVBRT FLOW ACROSS 1-17 THkU GX3 RC~C At LUUISE
DI REPRESENts 10tAL FLOW 10 DEPRESSED INTERCHANGE At DEER V~LLEY RD.

DC5
o I I~G 1~'l 1000 3000
o 1 156 156 156 15G

C8
COH~INB HYDRO~RAPH RII'l AND DC5 FOR TUTAL rLUW IN10 DEER VALLEY INTERCHANGE

FROM SCAITER WASH DRAINAGE AREA

KK
I{H
RS
SV
SEl
SCI

I{ I(
I{ "1
HC

I{I{ C7
I{H COH~INE rOR TOTAL CULVBRt DISCHARGB INtO SCAttER WASH WEST OF 1-17
HC 2
ZZ

I{I{
I{H
BA
LS
un

I{K
I{I-!
Kli
HC

I{ I(
lal
DR

I{I(
KH
1m
D'l:
DI
DIl

•
• LINE

• 174
175

It 17G
177
178

It 179
180

It 181

182
It 183

184
185

It 18G
187

It 188
189
190

It 191
192

It 193
1'34

It 195
1'36
197

It 1'38
199
200

It
201
202

• 203

204

• 205
206, 207
208
209• 210

•
•
It

,.



• 4

t SCHBI1A'r 11; DIAGRAM Of STk~AH NETWORK 4INPUT
LINE (V> kUUt1Nli (---» 11 IVlikS IOI~ Ok }lUlU' now

t 4NO. ( • > CONNECTOR «--- > RllTURN OF DIVERtED OR PUMPED FLOW

t 7 NSWI
4V

V
~ 18 RNSWI «V

V
~ 25 KNSWI 4

• 28 NSW2 4.
~ 33 C1 •••••••••••• fV

V

• 3& RCI «

• 39 NSW3
fV

V

• 44 RNSWI
fV

V

• 51 . KNSW3

• 54 NSW4 f

• 59 NSW5
V
V

• &4 kNSW5
V
V

• 71 KNSW5

• 74 NSWG «

• 79 C2 •••••••••••••••••••••••••••••••••••••••••••••••• 4V
V

• 82 RC2 «V
V

• 88 I:RC2 «

• 91 NSW7 4v

" ~





•
•
•

182 DC5

190
18B

.<-------
RIl7

117

(~~~) RUNOff ALSO COMPUtED At tHIS LOCATION

.
Cil • •••••••••••

RSSW

•
•
•
•
•
•
•
•
•
•
•
•

t

191

195

203
201

206
204

207

C~ ••••••••••••
v
V

RES4

.,-------
RNSW

ssw

.,------- lJlJC4



U.s. ARMY COkPS O~ ~NGINEERS

THE HYDROLOGIC ENGINEERING CENTER
509 SECONU STR~ET

DAVIS, CALIFORNIA 95G16
(916) 440-32~5 OR (~TS) 44U-3~B5

*****************************************
* ** fLOOU HYURO~kAPH PACKAGE (H~C-l) ** FE8RUARY 19U1 ** REVlStD 31 JAN H~ *
* ** RUN UATE 12-SEP-B9 tlMt 0~:~~:3~ *
* ******************************************

SCATtER WASH DRAINAGE AND StURM DRAIN STUDY
GREINER, INC., PHOENIX, AZ MAY 1989
EXIStING CONDItIUNti, 2-lR, 21-HR STORM

************~***********************

*******
*******~****************************

6 10 OUTPUT CONtROL VARIABLES
IPRNt ~

IPLOI 0
DSCAL O.

PkiN't CONTROL
PLOt CONTROL
HYDROGkAPH PLOT SCALE

IT HYDROGRAPH THIE
NMIN

IDA'.CE
IT 111£

NQ
NDDAU
NOt HIE

DAtA
:4

1 0
0000

300
1 0

0958

MINUtES IN COMPUTATION IHTEkVAL
StAR'! ING DATE
STARTING tiME
NUM8ER Of HlOROGRAPH ORDINATES
ENUIHG UAtE
llNDING TIME

COMPUTAtiON INttRVAL
TO'!AL rIME BASE

0.03 HUURS
9.91 HOURS

ENGL ISH UN ITS
DRA mAGE ARt A
PRECIPItATION DEPtH
LENGtH, ELEVAtiON
FLOW
STORAGE VOLU~lt

SURFACE AREA
TEMPERAtURE

SUUARE I·IILES
INCHES
nET
CU81C fEET PER SECOND
ACkE-HET
ACRES
DE~ktES FAHkENHEIT

•

*** WARNING *** MOUIFIEU PULS ROUTING MAY BE NUMERICALLY UNStABLE FOR OUTFLOWS BETWEEN O. TO 54.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUtFLUWS GREAtER THAN PEAl' INfLOWS.
THIS CAN BE CORRECTED BY DtCREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGtl< REACH.)

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FUR OU'(FLOWS 8ETWEEN o. TO 17G.
THE ROUtED HYDkOGkAPH SHOULD BE EXAMINED fUR OSCILLATIONS OR OUTfLOWS GREATER THAN PEAK INfLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LUNGER REACH.)

•



RUNUH SUmlARY
FLOW IN cualC f~LI P~R SECOND

TIH~ IN HUUkS, AREA IN !:iUUAk~ MILES

AVERAGE fLOW rUR MAXIMUM ~URIOO

!:I-HOUR 24-HOUR '12-HOUR

•
•
•
•
•
•
•
•
•
•

•
•
•

•
•
t

•

•

OPERAtION

HY DROGRAf'H AT

ROUIEIJ to

ROUTED TO

HYDROGkAI'H At

2 COlHIINED At

ROUtED to

HY DROIiRAPH A'l

ROUn:lI to

ROUTED TO

HYDROf.:ikAI'H AT

HYDROGRAPH At

ROUn'll 1'0

ROU'lIW -ro

HYDROUkAI'H At

5 COMBINED AI

ROUTED TO

ROU'lED TO

HYDROGRAI'H At

ROUTED 'to

ROUTED TO

HYDRUGRAPH At

3 COMllINl:1J At

ROUTED 10

DIVERSION TO

HYDROGRAPH At

DIVER!:i ltJN TO

!:i'rAt ltJI4

RNSWI

NSW2

1.:1

ReI

NSW3

kNSWl

KNSW3

NSW4

NSWS

RNSW::'

N!:iW&

C2

RC:.!

NSW7

RNSW7

KNSW7

Nswa

Rca
ssw

DSSW

117

1:i'l.

bG.

66.

202.

203.

194.

18:.:!.

29.

29.

151.

315.

73.

'13.

60.

361.

340.

337.

212.

18.

48.

113.

409.

409.

40':1.

O.

o.

1 HIE OF
I'~M(

7.07

'1.10

6.41

&.90

6.13

8.03

6.30

7.20

1.90

&.4'/

6.87

'/.10

&.33

1.23

l:I.3'1

G.GO

0.03

0.03

0.03

61.

41.

31.

41.

23.

lB.

13.

33.

3'1.

36.

13.

163.

1&1.

IS:.:!.

37.

2':J.

20.

21.

199.

198.

198.

o.
o.

3'/.

20.

A.­......
-11.

14.

11.

8.

20.

3 "....

.,.,.....
1:1.

98.

91.

22.

11.

12.

16.

120.

119.

11 ':I.

o.
o.

3'/.

20.

2 "....

41.

11.

11.

8.

20.

3~.

2/.

2:.:! •

1:1.

98.

97.

91.

1'/.

12.

16.

120.

119.

11':1.

o.
o.

BASIN
Ala:il

1.37 .

1.37

1.37

1.33

2.70

0.54

1.52

1.),7

1.1'1

1.17

0.60

6.53

6.53

6.53

0.96

0.96

0.96

1.23

B.72

8.72

8.'12

8.72

8.72

HI\X 11101-1
(; or ill:i~

17.01

16.49

1-1.63

1'1.02

TIME OF
Hill' StAGE

'1.07

6.93

7.20

7.23

7.27

7.57







U.S. ARMY CURPS Of llNUINEERS
IHB HY~HOLOUlt HNGINHHRING CHNIER

G09 SECONO STREET
~AVl~ tALI~ORNIA 9~b16

(916) 110-a2~5 UR (f1S) 448-3285

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ ~

~ FLOOD HYDROGRAPH PACKAUE (H~C-I) ~

~ fH~HUAHY lYUl ~

~ R~VIS~D 31 JAN ~j ~

~ ~
~ RUN DATE I2-~EP-89 TIME 08:2G:41 ~

~ ~

~~~~~~~~~~~~~~~~~~~~A~A~~~~**~~*~~~~~~~~A

x X XXXXXXX XXX>:X X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

A~~~~~A~A~AAA~AAAAAAA~*AAAkAA~AA*~AA

A
A
A
~

*~
~

~~~A~~~~~~~~~~~~A~~~~~A~~AAA~~~~~~~~

tHIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HHC-I KNOWN AS HECI (JAN 13), H~CIGS, HECIDB, AND HECIKW.

tHE DEfINITIONS Of VARIABLES -RtIM~- AND -RTIOR- HAVE CHANGEU FROM THOSE USED WITH THE I973-STYLE IN~Ul SIRUCTURE.
tHE DEFINItION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 S£P 01. THE VERSION RELEASED 31JAN85
CONTAINS NBW O~lIONS ON RL AN~ BA RECOHDS, AN~ ADD~ THE HL RBCORD. SBE JANUA~Y 19B~ IN~UT

DESCRIP1ION FOR NEW DEfINITIONS.

~XI-'r/,A/6=- C~~blTi'a,vS

/tJI-~ >;?(:7R;?7



HEC-1 INpU:r PAG!;; 1

.LD ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 1 •...•.• ~ ...•.•• G••••••• 1 ••.••.. B••••••• 9 •••••• 10LINE

1
2
3
4
5
6

11.1
lD
11.1
U 2
IN 30
10 5
IcDIAGI<AH

SCA:r1~1< WASH DI<AINAul:: ANlJ StURM lJl<AIN stUlJY
G1U:.lNt:R, INC., PHIlt:N IX, At. NAY 1989
bXlStING COHl.IITIUHS, 10-YI<, ~4-HR StORM

300

7
8
9

10
11
12
13
14
15
16
17

18
19
20
21
22
23
24

25
26
27

28
29

.30
31
32

33
34
35

36
37
38

39
40
41
42
43

KK NSWI
KH CALCULATl:: I<UNUn fl<Ut' 1.1 A NSWI
1"8 2.58
PC 0 .005 .009 .010 .013 .019 .021 .02~1 .032 .044
PC .0::;7 .100 .G60 .711~ .17G .300 .B1G .B::IO .0110 .850 fPC .8G1· .868 .818 .884 .891 .900 .90~ .912 .':119 .923
PC .931 .934 .'33<) .944 .'3::i0 .%13 .%1 .%3 .%9 .971
PI.; .':114 .919 .981 .9E1~ .989 .':J91 .993 .9% 1.000
flA 1.37
LS 83
un 0.26

Kt' I<I~SWI

KN I<UUU HOW tHI<U CAP STI<UCIUI<E
RS 1 SrOR -1
SV 0 4 11' &; IJ 96 1-18 209 279;1_

SE 15 Iii 1'/ 11:1 1':) 20 21 22
SL 15 9.62 0.6 0.5
SS 21.9 50 3.0 1.5

fa{ KNSW1
KN I<UUU CULVEkt D1SCHAI<(jl:: 10 HAPPY VALLbY I< UA 1.1 ANlJ 1-17
RK 13000 0.00':)1 0.03 0 20

KK NSW2
KM CALI.;UALU I<UNUn l'ROM DA NSW2
8A 1.33
LS 79.32
un 0.48

KK Cl
tal COMlIINl:: HYDROuRApHS NSWI ANlJ IHiW2
HC 2

KK I<C1
KI·' I<OUU HYlJl<OGRApH 1.;1 to PINNACLli PEAK I<OAD
RK 4000 0.0011:1 0.03 0 20 150

KK NSW3
KH CALCULA'n:; I<UNUn I:kO.' DA I~SW3

SA 0.54
L!:i 82.7
un 0.24



t
HEC-l INl'U'r PAGl:: 2• ID ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 1 ••••••• ~ ••••••• &•••• •.• 7 ••••••• 8 ••••••• 9 •••••• 10LINE

• l
44 ta: kH5Wl
45 t"'1 1<OU:rE now '1:HkU CAl' SI1<UVrUkE• 46 RS 1 ::i-tOR -1
47 SV 0 2 11 34 62 % 13:::' 180
48 Sf 15 16 11 HI 19 20 21 22

• 49 SL 1~ 4.91 0.6 0.5
50 as 21.9 30 3.0 1.5

t 51 KK t"HiW3
52 tm IWU'Ui CULVl::k'1: IJISl;HAkljl:: '1:0 PINNACLI; PIiAK ROAD AT 1-17
53 Rt: 11000 0.0095 0.03 0 20

t
54 Kt: NSW4
55 KI·I CALCULAIl:: kUI~on FkOH IJA NSW4• 56 BA 1.52
57 LS n.l.78
58 UD 0.47

t
59 KK NSW5
GO K!'1 l;ALCULA'n IWIWH FkUM DA NSW5

t 61 llA 1.17
G2 LS 84.3
&3 un 0.39

t 64 ta: 1<HSW5
&5 K!'1 1<0 U'l:ll now THkU CAP S'1:1<UC'1:URE

t &6 RS 1 STOR -1
67 SV 0 2 'I 24 43 G'I % 127
G8 ::iE IS 16 11 18 19 20 21 22

t 69 SL It; 9.62 0.6 0.5
70 I:Hi 21.9 30 3.0 1.5

t 71 KK KNSW5
72 KI-l kOUUi CULVlil<I IJISl;HAkGE IO PINNACLE PIiAK ROAD AT 1-17
73 Rt: 10000 0.0095 0.03 0 20

t
74 Kt: HSWG
75 K!'1 CALl;ULAU kUHUH l'RIJ11 DA NSWG

• 76 BA 0.6
77 LS 7~.95

78 un 0.48

• 79 Kt: C2
80 K!'1 CO"'BINE HYVROljkAI'HS Cl, NSW3, NSW4, IHiW5, NSWG

• 81 HC 5

82 KK I<C2• 83 K!'1 I<UUUi HIJW IH1<U PINNAl;LE PliAt: klJAlJ CULVIiI<TS
84 RS 1 IHOR -1
85 SV 0 o~ 1. :4 Y.l 3:':1.6 6::" 94.~ 139. ...• 86 ::ill 11 12 11 1& Ll:l 19 20 21
87 SlI 0 ~4 2:':14 ::"20 936 2344 ::'270 10401

•
•



• H£C-l INPUT

lU ••••••• l •.•••••• ~ ••••••• 3 ••••••• 4 ••••••• ~ ••••••• G••• •••• 7 •••.••• 8 ••••••• 9 •••••• 10•
•
•
•
•

LINE

88
89
90

91
92
93
94
95

KK
KI'1
BA
LS
UD

KRC2
kOU!B CULV~kT OUtfLOW TO 1-17 CULVERTS
3000 0.0023 0.03 0

NSW7
CALCULAt~ RUNOff fROM DA NSW7
0.96

81.6
0.4

20 10

PAGE 3

DSSW
DIVERT OVBkFLOWS SOUTH 10 SINGL~ CULV~kt At HH PAkK, AND WEST oNto 1-17
DO IS Q THRU 2-BXl CULVERT (HAX 1312 CfS>; DI IS TOTAL Q

SSW
1 1:180 1091 1~93 2678 3i'46
1 880 1060 1184. 1296 1312

C3
COH~IH~ HYDkOGkAPHS C2, NSW7, NSW8

3

76
14.

3i'46

b7
13.7
2678

160
22

49
13

1~lJ3

20

120
21

8~

20

17 ::10
11 12

880 1091

RCllC At 1-17

o

5~

19

1:1.4.4
10

bOO

1.lb
8

'111

CAP SlkUCtURE
-1

':J ::10
11 18

0.6 0.5
3.0 1.5

DE1ENtl0N BEHIND 2-8X7
-1

.220
6

li'b

HOW THkU
StOR

0.001
4
1

RC3
Roun

1
o

3.8
o

NSW8
CALCULAlE RUHOFf fROM DA NSW8
1.23

0.56

kNSW7
klJUn: now lHkU

1 srOR
o ~

15 16
It; ~.07

21.9 50

KI{ KN!:iW7
KM kOUT~ CULVBkT Dl!:iCHAkG~ TO 1-17
RK 13000 0.0085 0.03

1m
1m
RS
SV
SE
SL
ss

103
104
105

106
107
108
109
110

111
112
113

96
97
98
99

100
101
102

114
115
116
117
118
119

120
121
122
123
124
125

J

•

•
•
•
•
•

•
•
•
•

,

126
127
128
129
130
131
132

1J117
S~l'AkAlE OUt WEST OVERFLOWS OH10 THB fkONTAGE ROAIJ ANU HAINLINE 1-11
THESE FLOWS HEAD SOUTH AND EVENTUALLY ENtER tHE DEER VALLEY lNTERCHANGE
REMAINING fLOWS CONTINUE SOUTH TO 6X7 BOX CULVER1 ON SCAttER WASH AT 1-17

117
~1 4.09 1~82 2434.

o 0 21~ 840



10 ••••••• 1 ••••.•. 2 ••••••• 3 ••••.•. "' .•••••• :::; •.••.•• 6 ••••••• 'I . ••.•.• 8 ••••••. 9 ••••.• 10

~.( C4
~H COH~IN~ HYDRUU~APHS SSW, NSW9 ANU SSWl--- SCATl:~R WASH FLOW ~Asr Of 1-17
HC 3

PAUl-: 4

75
22

20

56
21

40
20

2000
510

o

26
19

1000
:no

3000
115

::ill
:no

1000
11:;;

116
115

::;10
:no

CAP Sl:I<UC1:URE
-1

4 14.
1'7 HI

0.16 0.5
3.0 1.5

1
1

llb
115

~LOW AC~OSS 1-17 l:HRU 6~·X40· CMlJ AT AUU~E

~LOW ACRUSS 1-17 l:HI<U 6X~ ~C~C (MAX 0 5~0 CfS)

HOW '.tHRU
stOR

1
16

4.19
;,)0

DC5
UIVIikl:

DC5
o
1

76.::12 30.0

DC4
DIVEU
DDC4

o
o

0.29

C5
COM~lN~ HYDROG~APHS SSW2 ANU DDC4

2

SSW2
CALCULAl:H ~UNO~f f~OM DA SSW2
0.28

I<NSW9
I< 0U'J:B

1
o

15
1::;

21.9

HEC-l INlJUl:

~~ ."~SW9

~H I<UUt~ CULVEl<t DlSCHA~~~ to 1-17
R~ 14200 0.0018 0.03

~~ SSW 1
~H CALCULAl:H I<UNOff ~~UH DA SSWI
SA 1.24
LS ?~.97

UD 0.66

~.( NSW9
~H CALCULAl:E ~UNOff f~OH DA NSW9
BA 0.38
LS 81.1
un 0.28

~~

.'M
SA
LS
UD

..~.(
.a·1
RS
SV
se
SL
SS

•,
LINE,

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

It 165

16G

It 167
16B, 169
170
171

It 172
173

It

It

It



HEC-l INl'Ut

In ••••••• l ••••••• 2 ••••••• 3 ••••••• 1••••••• ~ ••••••• G•••• ••• 7 ••••••• 8 •••••.• 9 ••••.• 10

KK RSSW
KI-I RE!RI~V~ HY~kU~kAl'H ~UR SOUTH BRANCH OF SCATTER WASH
DR DDC4

PAGE S

RES4
Roun FLUW THIWU~H U~l'R~!)S~U SECtION TU WEST SID~ O~ 1-17

1 StOR -1
0 1 15.':1 3'/. '/ 58.8 Gl.::I '/4..1 9 CJ.0 12':J.5

8:a 84 ':JO ':J1 % %.13 ':J8 100 102
0 0 0 0 0 1 800 ::;-103 ]3835

2

k1l7
kEtRIEV~ HYDRO~kAPH O~ OVER~LOW ONTO 1-17 H~U1AN

117

CG
CUMBINE HY~RUGkAl'HS SSW3 AND CS

2

DCS
UIVEkT ~LUW ACkOSS 1-11 tHkU GX3 RC~C A! LUUISE
DI REPRESENTS TOTAL FLOW TO DEPRESSED INtERCHANG~ AT O~~R VALLEY RD.

DCS
o 1 l~G 15~ 1000 8000
o 1 1~6 156 Ij6 lSG

0.32

!)!)W3
CALCULAtE kUHU~~ ~kOM DA SSW3
0.3':J

C8
COMBINE HYDRO~kAl'H Rll? AN~ ~C~ FOk tUtAL ~LUW INTO UE£R VALLEY 1NT~RCHANGE

fROM SCAttER WASH DR~INAGE AREA

KIC
KI-I
KM
HC

KIC
KN
Rl:l
SV
51:: .
SCI

KIC
KM
DR

KK RNSW
KN kEIRIEV~ HYURUGkAl'H ~OR NOktH BRANCH O~ SCATtER WASH
DR SSW

KK
KI·I
ICM
D!
UI
DIl

KK
KI-I
SA
LlJ
UD

KI< C7
KN COMBINE FOk tUtAL CULV~Rl DISCHARGE INtO SCAtTER WASH WEST OF 1-17
HC 2
ZZ

KIC
1m
HC

•
• LINE

• 174
175

• 17G
177
178

• 179
180

• 181

182

• 183
184
185

• 18G
187

• 188
189
190

• 191
192

• 1':J3
1':J4

• 1':J5
1%
1':J7

• I':JB
1':J9
200

• 201
202

• 203

204

t 205
20G

t 207
208
20':J, 210

•
•,
•



SCHEMAtIC ~IAGIlAH O~ Stll~AM N~tWORK

NSW7
V

. . . .
C2 ••••••••••••••••••••••••••••••••••••••••••••••••

V
V

RC2
V
V

KRC2

t

t

t

t

t

t

•

NSW6

NSW5
V
V

IlNSW5
V
V

KNSW5

NSW4

<---» ~IV~~SlUN O~ PUH~ fLOW

«---) REtURN Of DIVERTED OR PUMPED fLOW

C1 ••••••••••••

NSW2 .

t.) CONNECTOR

NSWI
V
V

RNSWI
V
V

I:NSWI

V
V

RCI

NSW3
V
V

RNSWI
V
V

KNSW3

<V) IlOU1:lNG

•
INPUT
LINE

NO.

7

18

25

28

33

36

39

44

51

54

59

64

71

74

79

82

88

91





182 DC5

190
188

191

195

203
201

.,-------
RIl7

. .
CD ••••••••••••
v
V

RES4

.,-------
RNSW

117

SSW

20G
204

207 . .

.,-------
RSSW

. .
Ci' ••••••••••••

DDC4

•
t

•

(ftftft) RUNOFF ALSO COMPUTED At THIS LOCATION

•



u.s. ARHY CORPS Of ~N~IN~ERS

THE HYDROLOGIC ENGIN££RING CENTER
609 SECOND SlkEET

DAVIS, CALIfORNIA 9561G
(YI6) 4~0-320~ OR (FIS) 41B-3285

•
•
•

~~~~~~*~~~~*~~~*~~~~*********************

* ** FLOOU HYDROGkA~H PACKAG~ (H~C-I) ** F£BRUARY 1~81 ** RHVl~~U 31 JAN a~ ~

* ** RUN DATE 12-S~P-BY TIME 0~:2b:41 *
* ******************************************

SCATTER WASH DRAINAGE AND StORM DRAIN STUDY
GRE I1~Ek, INC., PHO~N IX, AZ MAY 1989
EXISTING CONDITIONS, lO-YR, 21-HR STORM

*****~~~*~~**~**~~~*******~*********

****A
**************************************

G 10 OUTPUT CONTROL VARIABLES
IPRNT ~

IPLOT 0
OSCAL O.

PR INT COIUI<OL
PLo·r CONTROL
HYDROGRAPH PLOT SCALE

COMPUTAII0N INTERVAL
TOTAL THIE BASt::

•
IT HYDROGRAPH TIME

NMIN
IDATE
IT IME

NO
NDDAn
ND·r HIE

DATA
:.l

I 0
0000

300
I 0

0958

MINUTES IN COH~UTATION IN!EkVAL
StARtING DATE
~TART WG TIME
NUMBt::R Uf HYDROGRAPH ORDINATES
ENDING DATE
llNDING TIME

0.03 HOURS
~.97 HOURS

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FUR UUTfLOWS OllTWllEN O. TO 17G.
THE RUUT~D HYDI<OGRA¥H SHOULD BE EXAMINED FOk OSCILLATIONS OI< OUT~LOWS GREATER THAN PEA.: INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING StORAGE (USE A LONGER REACH.)

*** WAI<NING *** MODI~IEU PULS ROUTING MAY B~ NUMEI<ICALLY UNSTABLE FOR OUTFLOWS BETWEEN o. TO 54.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEA.' INFLOWS.
THIS CAN BE COI<I<I:iCTED BY DECREASING THE TIME INTERVAL OR INCREASING SrORAGE (USE A LONGER REACH.)

•
•
•,
•
•

•

ENGL ISH UN ITS
DRAINAGE AkEA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE ARt::A
TEHPBkATUkl:i

SClUAkE HILES
INCHES
HET
CUBIC FEt::t P~R SECOND
ACk~-L'EET

ACRES
DEGkEES FAHI<ENHBIT



RUNoH SUIHIARY
FLOW IN CUBIC FE£t PUR SECOND

TIMI:; IN HOUkS, AkEA IN SQUARE HILES

•
I

OPERAT lON STAt ION
PEM{ 'r HIE OF
HOW I'EM{

AV£RAG£ FLOW FUR MAXIHUM p~RrUD

Ii-HOUk 24-HOUk 7:::-HOUk
BASIN

AI<l:A
HAXHlUi1

S'J:i\I.>l:
tIME OF

tlAX StAGE

HYDROGRAPH At

ROUTlW to

ROUtED to

HYDROGkAl'H At

2 cmls INED At

ROUnlJ to

HYDRUGRAPH At

ROUTED TO

ROUTED 'ro

HYDROGkAPH AT

HYDROI3RAPH At

ROUTElJ TO

ROU'rED TO

HYDROGkAl'H AT

5 CONSINED At

ROUnlJ TO

ROUtED TO

HYDROGkAl'H At

ROUtED TO

ROUnlJ 10

HYDROGRAPH At

3 COM\$INElJ AT

ROUtED TO

DIVERSIUN to

HYDROGRAPH At

DIVI:;RSION IO

NSWI

I<N!:iWI

KNSWI

N!:iW2

Cl

RCI

NSW3

I<N!:iWI

KNSW3

NSW4

NSW5

kNSW~

KNSW5

NSW6

C2

RC:::

KRC2

NSW7

RHSW7

KNS~I'l

HSW8

(;3

RC3

SSW

DSSW

117

1269.

82.

82.

689.

6~8.

:.ill.

37.

614.

933.

139-\.

9:::0.

916.

63':1.

61.

61.

417.

1160.

1013.

994.

20.

o.

6.13

8.23

1i.37

6.-\0

£1.£1'/

'/ • :.i'l

8.37

£1.40

6.2"7

7.6'l

8.27

6.:51

7.03

1.11

6.2'/

1.87

B.80

&.:50

6.YI'

7.'.57

1.:57

126.

1'/2 •

162.

63.

lB.

116.

11"/.

£12.

:50.

46.

392.

3'/1.

104.

10.

2'1.

4.80.

3.

o.

98.

28.

'/£1 •

103.

137 •

38.

1::'.

11.

'/0.

89.

30.

23&.

22::i.

£13.

21.

17.

:i/.

296.

2.

o.

98.

103.

9'1.

38.

1::;.

11.

1'0.

139.

3'1.

30.

20.

236.

233.

22::;.

63.

21.

1:1 •

:51.

296.

2.

o.

1.37

1.3'1

1.37

1.33

2.70

0.54

0.54

1.1·7

1.1'/

1.17

0.60

6.53

£1.:;3

6.53

0.96

0.96

0.%

1.23 .

1:1.72

8.12

8.72

8.72

8.72

18.1::;

17.40

1':1.31

17.92

1B.2::;

11.63

7.77

7.60

'l.67

7.03

7.87

7.57

•

•

•
•
•

•
•
•

•
•
•



• fI
HYDROGRAPH A"£ D117 20. 1.'S1 8. 2. 2. 8.72

• HYDIWGloIAPH Al' NSW9 303. 6.1 i' 40. 24. 24. 0.38 t

• ROU-rED TO RNSW':1 10. 9.':18 6. 1. L O. :38 18.21 9.97 t
ROUUlJ l'U KN!:iWY 10. Y. Y'/ 3. '. 2. 0.38...

t
SSWI 102. 6.63 91. :51. 'S7. 1.24 ~HYDROGRAPH A"£

• 3 COHlllNI:W AT C4 402. 6.63 101. 61. 61. 10.34 t
DIVERSION to DD(;4 402. 0.08 10J.. 61. 61. 10.34

• tHYDROU}(Al'H AT 1.1(;4 o. 0.03 O. o. O. 10.34

~ HYDROliRAPH At SSW2 26:L 6.11 31:1. 23. 28. 0.28 t
2 COl11l1NfW AT (;~ 262. 6.1'1 30. 23. 23. lO.62

• DIVERSION to D(;5 11:;; • 6.17 29. lB. 113. 10.62 4

• HYDROGloIA1:'H AT lJ(;:;' 14i'. 6.1'1 9. b. 6. 10.62 t
HYDROGRAPH At SSW3 440. 6.17 66. -41. 41. 0.39

• 2 COHfllNl::1.J AT (;b ~88. 6.1'1 'lb. 4'1. 4i'. 11.01 t

• DIVERSION to D(;5 1:36. 6.17 1:.i. 20. 28. 11.01 t
HYDROGRAPH AT D(;5 432. 6.1'/ 31. 19. 19. 11.01

• 0.03 o. o. o. 0.00 tHYDROIJRAPH At RIl7 o.

t 2 COMfllNElJ AT CB 432. 6.1i' 31. 19. l 9. 11.01 t
ROUtED IO R£S4 o. 0.03 o. o. o. ·11.01· 92.80 6.67

t HYDROGloIAI'H AI RNSW 9Y4. '1.::''1 408. 2'31. 2']<1.• 0.00 4

t HYDROGRAPH A'! RSSW 102 •. 6.63 10J.. 61. £I!. 0.00 4
2 COHfl1NlW AT (;7 122:J. 6.90 509. 35t.. 3~::'. 0.00

t 4

t Hit NORMAL END Uf HEC-l Hit t

• •
t t

t t

• t

• •





U.s. ARMY CORPS O~ HNGINEERS
tHt HYDROLUGIC ~HGIHt~RIHG C~N11R

609 SECOND STREET
DAVIS, CALIfORNIA Y5616

(916) 410-32~5 UR (flS) 418-3285

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ ~

~ FLOOD HYDROGRAPH PA~KAUE (H~C-1) ~

~ r~BRUARY 1~81 ~

~ REVISED 31 JAN e~ ~

~ ~

~ RUN DAtE 12-SEP-~9 tIME Oe:1ij:20 ~

~ ~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~*

x X XXXXXXX XXXXX X
X X X X :< XX
X X X X X
XXXXXXX XXXX X :<XXXX X
X X X X X
X X X X X X
X X XXXXXXX XXX):X XXX

*****A***AAA~AAA**A*AAAAAAAA***~*~**

*A
A
A
~

~

~

**~~~A~**~**AA***A~A*AAAAAAAAA~~***~

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNUWN AS HEel (JAN 73), H£CIGti, H~C1Da, AND HECIKW.

THE DErINITIONS OF VARIABLES -RTIMP- AND -RtIUR- HAV~ CHANGtD fROM THOSt US~D W1tH THE 1973-STYLE 1NPUT stRUCTURE.
THE DEFINItION Of -AMSKK- ON RM-CARD WAS CHANGED WItH REVISIUNS DAtED 28 SEP ij1. tHE VE~SLUN RELEASED 31JAN85
CONTAINS NEW OPtIONS ON RL AND BA RECORDS, AND ADDS THE HL R1CORD. SEE JANUARY 1985 INPUT
DESCRIPTION FOR NEW DEfINITIONS.

CASE ~

FvrvlE CtfJ),)DI71()M,S



HEC-l lNPUr PAGl; 1

10 ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 ••••••• 7 •.•.••• 8 ••••••• 9 •••••• 10

SCArtHk WASH URAINAU~ AND 5IUkM URAIN SlUUY
GRE Hlt:R, INC., PHil lHI1 X, Al nAY 19B9
~UtUkE CUNDItIUNS, 100-YR, 24-HR stORH

240

N5W1
CALCULAn kUNUH fROI'I DA NSW1
4.05

0 .005 .009 .010 .013 .019 .0:,:1 .02£.1 .032 .044
.0::;7 .100 .660 .1'1:'; .'l76 .BOO .816 .830 • :340 .B50
.1:161 .1:168 .8'18 .1:18-1 .891 .900 .905 • 'Jl2 .919 .'J23
.931 .934 .939 .944 .9::i0 .9::i3 .%1 .%3 .%9 .971
• ':J74 .':)'19 .981 .':11:15 .':)09 .9':11 .993 .9% 1.000
1.01

1:1::1 ::16.2
0.20

kN!:iWl
kOUtli HOW tHRU CAl' StkUCtURE

1 StllR -1
0 4 1'1 ." % 140 209 2'19.., ..

1:i 16 17 18 19 -ao 21 22
1:;' ':J.b2 0.6 o "'"...,

21.9 :':;0 3.0 l.~

ID
!D
ID
H 3
IN 30
!O 5
~DIAGRAH

HK
KM
pa
1'[;
PC
1'[;
PC
I'C
aA
LS
UD

KI:
1m
f<S
5V
SE
!:il.
5S

1(1(
Kti
f<K

KNSWl
RoutE CULV~kt D1SCHARG~ to HAPI'Y VALLEY kUAD AND 1-17
8000 0.0091 0.03 0 20

KI:
KI'l
BA
L5
UD

NSW2
CAl.CUALtE kUNUrr fkUH DA NSW2
0.70

'l1:l.66 1:I':J.7
0.32

la:
1:1-1
He

Cl
[;OI'lB1NE HYDkOGRAI'HS NSWl AND NSW2

2

KK
HH
f<K

RG1
RoutE HYDRUGRAI'H Cl TO 1'1NNACl.~ I'EAK ROAD
4000 0.0018 0.03 0 20 150

HI:
IHI
£lA'
Lli
un

NSW3
CAl.CULAtE RUNUrr fROI'I DA N5W3
0.53

82.'1 31:1.4
0.24



•
HEC-1 INl-'U'r PAG~ 2• LINE !D ••••••• l ••••••• 2 ••••••• a••••••• 4 ••••••• ~ ••••••• G•••• ••• 7 ••••••• 0 ••••••• 9 •••••• 10

• 44 Kf{ l<N!:lW1
45 lal koun now IH1<U CAP SlkUl,;l'UkE

• 46 lHi 1 SIoa -1
47 SV 0 2 11 34. 62 Y6 1::15 1BO
48 tiE 1S 16 11 11:1 1':> 20 21 22

• 49 SL 15 4. ':Il 0.& 0.5
50 tiS 21.9 :.:iO 3.0 1.5

• 51 KI( I(NSW3
52 KU 1< a Ul:l;; CULVEl<1: 1l1Sl,;HAkGE 1"0 p1NNACLE f'EAK kOAll AI 1-17
53 RK 11000 0.0095 0.03 0 20

• 54 KI( NSW4·
55 KU CALCULAUi kUNOH FRUtl llA NSW4

• 56 BA 0.86
57 L!:i 15.1'8 75.0
58 UJ) 0.32

• 59 Kf( NSW5
60 1(1-1 CALCULAtll l<UNOI:F FRaU DA NSW5

• 61 BA 1.17
62 LS 84.3 :.10.3
63 un 0.39

• 64 KI{ kN!:iW5
65 KU kLJUU now 'rHl<U l,;AP S1:l<UC1:URE

• 6e, as 1 stoa -1
67 SV 0 :.l 1 24 43 67 '35 121
68 SE 15 16 1'/ HI 1':> 20 21 22

• 69 SL 1~ 'J.&2 0.& 0.5
70 S5 21.9 50 3.0 1.5

• 71 1m KI~SW5

72 KH koun CULV~k1: 1l1Sl,;HARCil:; 1"0 p1NNACLE f'l:;AK ROAD AT 1-17
73 al{ 10000 0.00% 0.03 0 20• 74 KK NSW6
75 KU CALCULAU 1<UIW!:k' i'kLJI'I DA NSW6• 76 DA 0.3
77 L!:i 1::.1095 ~B.O

78 UJ) 0.34

• 79 1(1{ C2
80 KU COI·lll INli HIDl<OGl<Al-'H!;j C1, N!:lW3, N!:iW4, N!;jWt., N!:lW6• 81 He :;;

82 KK RC2

• 63 I{I-I Roun now IHl<U p ll~NAl,;Lli pl:;AI{ kLJAD CULVlil<TS
84 as 1 s'toa -1
85 !:iV 0 0" 1. ::: Y.1 ::15.6 65 Y4..~ 139. ...• 66 tiE 11 La H 16 HI 1';) ',10 21
87 SQ 0 54 2::'4. ~2U 'J36 234.4 ti2'l8 10401

•
•



HEC-1 INPUT PAGE 3

LINIi ID ••••••• 1••••••• ~ ••••••• ~ ••••••• 4 ••••••• ~ ••••••• G•••• ••• 7 ••••••• 0 ••••••• 9 •••••• 10

88
89
90

91
92
93
94
95

.:RC2
kOUlL CULVLkt UU!~LUW tU 1-17 CULVLktS
JOOO 0.0023 0.03 0

I~SW7

CALCULAt~ kUHU~F ~~OH VA NSW7
0.%

81.6 :U.O
0.4

20 10

96
97
98
99

100
101
102

I<H!:iW7
IWUt~

1
o

15
ItJ

21.9

now THkU
StOR.,...

16
7.07

::;0

CAl' snUCtURE
-1

9 ::10
1'/ HI

0.6 0.5
3.0 1.5

8~

20
1~0

21
160

22

103
104
105

.m KHSW7
KH ~OUtL CULVEI<T VlSCHAI<G~ TO 1-17
aK 13000 0.00a5 0.03 o 20

l.IEtENtl0N B~HINlJ 2-8X7 I<C~C AI 1-17
-1

C3
COH~IH~ HYDROGI<APHS C3, NSW7, NbW8

3

76
14

::1746

67
13.1
2678

4')
13

1::',)3

30
1,",...

1091

17
11

880

8."14
10

6EO

1.16
a

414
6

176

.220

now tH~U

stoa
0.001

1
1

~C3

~OU1E

1
o

3.8
o

NSW8
CALCULAl~ ~UNOf~ ~~OH VA NSW8
0.62

0.42

KK
KH
as
SV
SE
SCI

106
107
108
109
110

III
112
113

114
115
116
117
118
119

120
121
122
123
124
125

Kt<
KH
KH
lJt
1.11
OCI

DSSW
lJIVLRT OV~RfLUWS SUUtH tU SINGL~ CULV~kt At MH I'A~K, ANlJ WlST UNlU 1-17
DO IS Q THRU 2-8X7 CULVERT (MAX 1312 CfS); 1.11 I~ TUTAL 0

ssw
I BBO 1091 1~93 3678 3746
1 aao 1060 1184 12~G 1312

t

•
t

126
127
128
129
130
131
132

1.1117
SEI'ARAt~ our WLSI UV~k~LOWS ONTO lH~ FRON1AuL ROAD ANli HAINLINL 1-17
THESE FLUWS HEAD SOUTH AND EVENTUALLY ENTER tHE DEER VALLEY INtERCHANGE
REtiAINING fLUWS COHtINU~ SUUtH tU 6X7 BOX CULV~Rr ON SCAtTli1< WASH AT 1-17

117
::II 409 1303 2434
o 0 21ti 840

•
•
•



HEC-l lN~U·.t

ID ••••••• 1••••••• 2 ••••••• 3 ••••••• 1••••••• ~ ••••••• G•••• ••• 1 .•••••• 3 ••••••• 9 •••••• 10

PAG~ 4

ta:
tal
BA
LS
UD

NSW9
tALtULA1~ kUNUff fkUM DA NSW9
0.38

0.28

SL
SS

kNSW9
kUUU

1
o

1:5
It;

:.'.1.';)

nuw '.tHkU
l;)'J:OR

1
16

4.19
::;0

CAl' Sl:kUCTURE
-1

.. 14
11 11:1

0.16 0.5
3.0 1.5

40
20

56
21

75
22

KK KNSW9
KH kOUt~ CULV~kT Dl~tHAkG~ TU 1-17
RK 11200 0.0018 0.03 o 20

KK
KH
BA
LS
UO

ta:
tal
He

SSW 1
CALCULAtH kUNUff FkUH DA SSWI
0.62

0.34

C4
COH~lN~ HYDROGkAPHS SSW, NSW9 AND SSWl--- 5CArr~k WASH FLUW EAST Of 1-17

3

FLOW Atk05S 1-11 THkU bX? kC~C (HAX 0 ~10 CfS)
t(K
ta"1
Dr
111
Oil

lIC4
lJIVEkt
DDC4

o
o

1
1

~lO

:HO
::"11
::il0

1000
~lO

::woo
510

Kt(
KI"j
BA
L5
UD

Kt(
KH
HC

S5W2
tALCULA1H kUNOff fkOH lIA S5W2
0.14

0.23

C5
COH~lNH HYDkO~RAPHS S~W2 AND 01lC4

2

fLOW AtkOS~ 1-11 !HkU G~·X40· CKI' Ar AlJU~E

KK
to-I
Dt
01
DIl

OC5
lJ IVI:;Rt

DC::;
o
1

11G
11:5

1000
11::;

:1000
115



HEC-l INPUT

In .•••.•. 1 ••.•••. 2 ••••••• 3 •..•.•• 1 •..•..• ~ •..•.•• u••••••• 7 ••••••• 0 •••••• • I) •••••• 10

PAGb 5

1m
KH
DA
l.!.i
UD

KI(
KH
HC

KI(
KH
Kli
~:r

lJl
DU

KK
Kl1
DR

KI(
lal
Kli
HC

KI(
lal
DR

la(
KH
DR

1(1(

KH
He
zz

!:iSW3
CAl.~Ul.A~~ kUNUrr rkU~ ~A SSW3
0.20

0.2G

CG
COH~IN~ HY~ROGkAPH!:i S!:iW3 AN~ C5

2

lJC5
lJIVEk~ Fl.OW ACkOSS 1-17 tHkU GX~ R~~~ AT LUUISE
DI REPRESENts tOtAL fLOW to DEPRESSED !NtERCIiANGll At DE~a VALLEY RD.

lJC5
o 1 1~G 1~'l 1000 3000
o 1 l~G 136 136 156

R117
k~tkI~VE HYlJkUGkAPH Or 1-17 M~lJIAH OV~RfLOW ~RUM NOk~H ~kANCH O~ SW

117

C7
CUM~INE WItH HY~ROGkAPH DC~ FOk TOtAL fLOW INto DEER VALLEY ROAD.

DEPRESSED INTERCHANGE fROIi SCAttER WASH D~A!NAGE AREA
2

RNSW
REtklBV~ HYDROGkAPH Or NOkTH ~kANCH Or SCAttbk WASH CULV~kt lJISCHARGE

SSW

R!:iSW
I<Btk I~VI:i HYDROGRAPH Or SUUtH ~kAHCH Or SCAn~k WASH CULVUlt D~SCHA.RGE

DDC4

ca
COH~INE 1-17 CULVtRt DISCHARGES FUR tUtAL ~LOW WEST O~ 1-17

2





t
v

It % RNSW7
V
V

It 103 KNSW7

• lOG NSW8

It 111 C3 ••••••••••••••••••••••••
V
V

It 114 RC3

It 123 .-------> !:iSW
120 DSSW

It ·130 .-------) 117
12G DIl7

It
133 NSW9

It V
V

138 RNSW9

It V
V

145 KNSW'3
It

148 ,. SSWl
It . .

153 C4. _, ••••••••••••••••.••••.

It ·158 .-------) IlIlC4
It 15G DC4

J 1G1 SSW2

• lGG CS ••••••••••••

, 171 .-------) De5
1G9 DC:;;

• 174 SSW3

• · .
179 CG ••••••••••••

" 185 .-------) DCS

•



RSSW

»

•

182

190
188

191

197
195

200
198

DC::;

.<-------
RIl7

C7 ••••••••••••

.<-------
RNSW

117

!)SW

.(------- 1.11.1(;4

201
. .

(,;8 ••••••••••••

•
,
•

(~~~) RUNOff ALSO CUMPUtED At tHiS LOCATION

•



U.C. A~MY CO~PS ur ENG1NEE~S

tHE HYDROLOGIC ENGINEERING CENTER
&09 SECONU SlkEET

DAVIS, CALIrODNIA 95616
(916) 140-32U~ Ok (rr~) 440-3285

~~~~~~~~~~~A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ ~

~ FLUU~ HY~~UG~APH PACKAGE (HEC-l) ~

~ fEB~UARY 1981 ~

~ ~EV1S~U 31 JAN 8~ ~

A ~

A RUN DAt~ 12-S~P-89 TIME 0~:1~:20 ~

A A
A~~AA~~AAAAAA~A~A~AAAA~~AAAAAAAAAAA~~~A~A

A~~AA~AAAA~AAA~A~~~AAA~AA~AAAAA~~~~A

~

~

A
~

~

A
~

~~~~~~~~~A~~AAAAAA~AAAAAAAAAAAAAAAAA

SCATTER WASH DRAINAGE AND StORM DRAIN STUDY
GREINER, INC., PHO~NIX, AZ MAY 1989
FUTURE ~UNDItiONS, IOO-YR, 24-HR STORM ..

AAA WAkNIHG AAA MO~lfIl::D PULS RUUTING MAY B~ NUM~~ICALLY UNSTABLE FU~ OUTFLUWS a~twEEN o. to ~4.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FUR OSCILLATIONS OR UUtFLUWS GREATER tHAN PEA.' INFLOWS.
tHIS CAN BE COR~~CT~D BY D~CREASING THE TIME INTERVAL OR INCR~ASING STORAGE (USE A LONGER REACH.)

AAA WARNING AAA MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE fUR UUtfLOWS DEtW£~N o. to 176.
tHE RUUtED HYDRUGkAPH SHOULD BE EXAMINED fOk OSCILLAtlUNS Ok OUTFLUWS G~~ATER THAN PEA.' INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

SIWAkE ti ILES
INCHES
HET
CUBIC FEEt PER SECOND
Al.:~E-nEt

ACRES
DEGkEES ~AH~ENHEIT

COMPUTAtION INTE~VAL

TOtAL t HIE BASE

OUTPUt CONTROL VARIABLES
IP~NT 5
IPLOt 0
QSCAL o.

I

•
•
•

•
•
•
•

..

o.o~ HUURS
11 • '35 HOURS

P~ INt CUWrkOL
PLOt CONTROL
HYDkOGkAPH PLUt SCALE

MINUtES IN CUMPUTAtIUN INtERVAL
S'tARt ING DATE
S'J:AU ING l' HIE
NUMBER OF HYDROGRAPH ORDINATES
ENDING DAtE
ENDING TIME

3
1 0

0000
240

I' 0
11:51

DATAHYDROGRAPH TIME
NMIN

IDAn:
ITIM~

NQ
NDDATE
NDtIM£

ENGL ISH UN ITS
DRAINAGli A~~A

PRECIPItAtION DEPtH
LENGTH, EL~VATIUN

FLOW
STORAGE VOLUME
SURFACE AREA
tEtiPEkA1:URl::

IT

6 10

•
•
•
•



RUNOn: SU1-ll-lARY
FLOW IN cualC f~~t peR SECOND

TIME lN HOUk!:i, AR~A lN !:iUUAkE M1LES

AV£RAU£ fLUW ~OR MAXIMUM PERIOO
6-HOUk 24.-HOU1< 72-HOU1<

•
•
•
•
•

OPERAtlON

HYDRUURAPH A-r

ROUTEIJ to

STAtION

NSW1

RNSW1

PEAl: -r HIE Of
FLOW i'EAK

6.0::; 322. 110. 110. 1.07

1. 01'

HAX mUM
S1:i\lili

tIME OF
11AX S'rAGE

'1.90

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•,
•

ROUtED TO

HYDROGkAi'H At

2 COM81NED At

ROUTIW to

HY OROGRAPH A'I

ROUnIJ TO

ROU'r£D 'ro

HYDROlj}<AI'H At

HYDROGRAPH At

ROUTEIJ IO

ROU'rED TO

HYDROGkAI'H At

5 COM81N£D A'r

Rounw to

Rounw 'IO

HYDROGkAi'H At

ROU-rED to

ROUIIW to

I-IYOROGRAPH AT

3 COI-11l1NED AT

ROUTED 'ro

DIVERS10N TO

HYOROGRAfH AT

DIVERS10N TO

KN~Wl

N!:iW2

C1

R(;1

NSW3

RN!:iWl

NSW4.

NSI~:5

RNSW::"

KNSWS

NSW6

C2

R(;::l

KRC2

NSW7

RN6W7

KNSW7

NSW8

(;3

RC3

ssw
DSSW

Ill'

99.

1780.

1826.

!'In.

1204.

47.

17.

19B::l.

2026.

124.

123.

4208.

3::;18.

1::"27.

'/9.

108';).

4~OEl.

3830.

1313.

2~16.

889.

8.10

6.1::"

6.::10

6.10

8.05

l:J.80

8.00

6.1::"

6.20

t: "'"g .... i.I

l:J.3::i

6.25

6.4.0

6.60

6.60

6.60

6.60

93.

269.

3::;2.

3::';1.

161.

47.

43.

331.

118.

10';). "

93.

S·/9.

8n••

81::;.

16.

67.

18U.

1122.

1120.

82U.

293.

63.

;;;0.

114.

191.

HJ9.

,w
u .....

23.

160.

11'3.

::"0.

118.

474.

4b8.

12.

34.

100.

603.

600.

4:J4.

32.

:10.

1':14.

IS9.

8 '~.....
27.

23.

160.

11~.

64.

::"0.

1'/8.

474.

16l:J.

133.

34.

100.

GO::l.

600.

11'] •

32.

1.07

0.1'0

1.77

1. 77

0.53

0.53

0.53

0.86

1.17.

1.D

1.17

4.63

0.%

0.%

0.62

6.21

G.21

G.21

6.21

19.04

2] .%

19.41

20.10

11.02

B.05

8.00

G.35

8.40

6.GO



_-_0 HYDROGRAPH IDENTIFICATION
( HEC-I )

CASE 3
DRAINAGE SUBAREAS

HYDROLOGY WORK MAP

........

C'\
;Ii
5'
tD

. -1 2000
~-C) scale
c:
::0
,."

CD

®
o

111 =2000'
20' C.1.

2000

feet

LEGEND

-
-f+­
NSWI

>-<
.......~

('.~ \' t: IIITn:S

1:t:l"Ilt;,~TJIl;l; ."Rt:.~ --

l/

STUDY WATERSHED AREA BOUNDARY

DRAINAGE SUBAREA BOUNDARY

DRAINAGE SUBAREA 1.0.

MAJOR CULVERT

PRIMARY flOW PATH
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•HE(;-l INl'Ul PAI.H:; 1

LINE ,(0 ••••••• 1 ••••••• 2 ••••••• ;,;) ••••••• " ••••••• ::; ••••••• (j ••••••• "I • •••••• \:I ••••••• CJ •••••• 10 •
1 111 SCA'l'Uk WASH lJkAWAGl:i ANlI S10kM lJRAIN SlUlIY •2 ID lilUUNl.:R, INC., f'HOt::NIX, A~ JUNE 1989
3 III l'lHlJl:iCl HillkOLOuY---CAbl:i 3--- 100-Yk, 21-11k blOiUI
4 ID LINt::AR IlA:ilN CllNC1:t"'!--2 BASINS •5 l'r ", 300..
6 IN 30
7 10 5 •*DIAGRAM

8 I:K NSWI •9 1<11 CALCULA'J:E 1<UNOn I:'kOM lJA NSWI
10 fiB 4.05
11 flC 0 .00::' .009 .010 .01::1 .01':1 .021 .028 .032 .044 •12 f'C .OJ"/ .100 .660 .'/45 .1'16 .BOO .B16 .B30 .U10 .850
13 l'C .B61 .861:: .B'/lI .IHI4 .1:191 .900 .':10::' .':112 .9]9 .923
14 f'C .931 .934 .939 .':)14 .930 .933 .961 .%3 .%9 .971 •15 PC .91'4 • ':1'/':1 .981 .':11:1::' .9U':I .991 .993 .9% 1.000
16 IlA 1.37
17 Lt· 83 •",.

18 un 0.26

19 f:K kNSWI •20 fo-I kOUlli fLOW lHkU CAl' Sl:1<UC1U1<E
21 as 1 S'rOR -1
22 SV 0 4 n ::,~ 96 148 209 2'19 •23 ::iE 1:5 16 1'/ It! 1':) 20 21 22
24 SL 1::' 9.&2 0.& 0.5
25 SS 21.9 ;:i0 3.0 1.5 •26 1m KI~SWI

27 K/i kOUlE CULVl:iRl 1IlSCHAkl.iE TO HAl'l'Y VALLl:iY 1<OA1I ANlI 1-17 •28 RK 8000 0.00':)1 0.03 0 20

29 fm FCI •30 KI1 CALCUALn 1<UNOl'l' 1'1<OM lIA FCl
31 IlA 1.82
32 LS 'l'l.5 •33 UD 0.48

34 1m Cl •35 K/-I COI'IBWl:i HYlI1<OURAl'HS NSWI ANlI reI
36 HC 2

37 Kf( NSW3 •38 K/1 CALCULAU 1<u/wn rl<O/1 1IA NSW3
39 IlA 0.54 •40 LS 82.7
41 UD 0.24

42 KK 1<NSW3 •43 I(M lwun now 1:HkU CAl' S1l<UCTUI<E
44 RS 1 SIIlR -1 •45 SV 0 2 11 31 &2 9G 13:.i 180
46 ::iE 1::; 16 17 It! 19 <10 21 22
47 51- 1~ 4.91 0.6 0.5 •

t



J: 0 ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 1 ••••••• :i ••••••• 6 ••••••• 1 ••••••• 0 ••••••• 9 •••••• 10

HEC-l INl'Ut

~(K C2
KH COHBINE HYDROGRAl'HS ~ROM N5W3 AND ~C2

lie 2

l'AG~ :2

2

2

1.53.0:"0

CBl
COH~lNE HYDROG~Al'H5 C1, RC2 AND ~C~A---IO!AL IN~LOW to BASIN NO.1

3

21.9

l:'C5A
CALCULAt~ RUNOr~ FROM DA ~C5A

0.27

0.35

I<~Sl

I<UUU fLOW lHROUGH BASIN IW.1
3
1 stOk -1
0 HJ 179
0 4 5
0 15.90 0.6 o.~

4 100 3.0 1.5

NSW5
CALCULA'rE i<UNUrr ~I<OH DA N5W5
1.17

84.3
0.39

kNSW5
i<OUlE now tHi<U CAl' 51i<UC1Ui<E

1 STOR -1
0 2 r; ~4 43 67 <.J:.J 127

15 16 17 18 1'J 20 21 22
1~ 9.62 0.6 0.5

21.'3 50 3.0 1.5

RC2
ROUtE HYD~OG~Al'H C~ to DEtENtION BAHIN NO. 1
~100 0.0030 0.01~ tRAP 16

~m ~(NSW3

KH ~UUTE CULV~~I DIHCHARG~ TO HAl'l'Y VALL~Y ROAD
RK 1~00 0.0095 0.03 tRAP 16

KK 1'C2
KH CALCULAtE RUNU~~ FROM DA FC2
BA 0.40
L5 ,7.1
UD 0.22

KK
KH
RS
SV
S£
5L
SS

5S

K~(

Kl1
aA
Ll;i
UJ)

KK
KI1
HC

K~(

KH
KO
I<S
SV
51l
SL
55

t

t
LIN£

t 48

49

• 50
51

• 52
53
54• 55
56

• 57
58
59

• 60
61

• 62

63

• 64
65
66

• 67

68

• 69
70

• 71
72
73

• 74
75
76

• 77
78

• 79
80
81

• 82
83

• 84
85
86

• 87
88
89

• 90

•
•



~

• LINE

t
91
92

• 93

94
t 95

9G
97

t 98

99
t 100

101

t 102
103
104

t 105
lOG

t 107
108
109

t 110
III
112

• 113

114

• 115
11G

t 117
118
119

• 120
121

• 122
123
124

~ 125
12G

t 127

128, 129
130
131

» 132

•,

HEC-l IN1'U:J:

!O ••••••• 1••••••• 2 ••••••• 3 ••••••• 1 ••••••• ~ •••• ~ •• 6 •••• ••• 7 ••••••• 8 ••••••• 9 •••••• 10

~(K ~(N8W5

KM l<OU1:E CULVl::l<'r IJ 18l;HAl«;iI;; TO 1'C3
R~( GOOO 0.00';)::; 0.03 0 20

~(K rC3
~(/-\ CALCULA:J:E kUNUn 1'kUti DA 1'C3
£lA 0.44
L8 76.2
un 0.2G

K~{ C3
~al COHllINE HYIJ k(J(i kA PH5 N5W5 ANlJ EC3
He 2

KK N8W7
KH l;ALCULA'U; I<UNOH 1'1<011 DA N8W7
£lA 0.%
L5 81.G
un 0.4

KK kN8W7
KH I< 0U'Ui CLOW THkU CAl' Stl<UC!URE
RS 1 StOR -1
5V 0 " y ::10 ::,~ 8:" 120 160...
::it 1~ 16 17 18 1';) 20 21 22
8L It; '1.07 O.b 0.5
SS :H.,;) ::;0 3.0 1.5

~m KNSW7
KH kOUTll CULVEk! IJ18CHAkGl:: 1'U 1'(;4
HK 9000 0.008:) O.O~ 0 20

~{t{ rC4
KI1 CALCULAH: I<UNUn 1'1<01'1 lJA PC4 ....
£lA 0.91
L8 'j/5.40
un 0.37

KK C4
~(M COI'llllNl:: H'tIJROGl<AI'HS (;3, N8W'j/ AIHI r(;4
He 3

~a( k(;4
~(/-\ kOUn: HYlJkUGl<AI'H (;4 TO IlAl:iIN NU. 2
HK 4000 0.00;;;0 0.018 :J:RAP 20 3

~m 1:'(;58
KH CAL(;ULA'J:l:: kUIWH HUH IJA P(;58
£lA 0.24
L~ 74.GO
un 0.37

PAGE 3



HEC-l IHPU1:

rD ••••••• l ••••••• 2 ••••••• 3 ••••••• 1••••••• ~ ••••••• &•..•..• 1 ••••••• a ••••••• ~ •••••• lO

, ,....

LINE

133
134
135

136
137
138
139
1<\0

141
1<\2
1<\3

144
145
146
147

" 1<\8
1<\9
150
151

152
153
154

155
156
157
158
159

160
161
IG2

KI{
Ial
HC

KI:
KH
BA
LS
UD

KI:
Wi
He

KI{
1:0
KH
as
SV
SE
SL
SS

KK
Kit
WI{

I'm
t:H
BA
LS
UD

I'm
Kit
HC

C5
CUH~IN~ HYD~OUWAPHS C4 ANU ~C~--lOTAL kEACH E fLOW lU BASIN 2

2

fC5C
CALCULA1:E WUNOf~ F~OH DA ~C5C

0.37
14.8

0.34

Cll3
CUH~IN~ HYDRO~WAPHS W~SI, C~ AHU ~C~C---IU1:AL INFLOW 1:0 ~ASIN 2

3

WES2
3

~OUIll HUW IHWU BASIN NO. 2
1 S'rOR -1
0 no 206
0 <t ::;
0 :;:::'.H 0.6 0.5
0\ 120 ;;).0 1.5

W~ES2

RUU'IE fLUW 'ro I-I'} CULVERTS
::1000 O.OO~::I 0.01£1 lllAP ~o 2

PCG
CALCULAtE WUHOcF FROM DA FCG
0.23

0.25

CG
CUH~INE HYD~O~WAPHS C5 ANU FCG-----IOIAL PLUW FOR NO~lH BkANCH SCATtER WASH

2

PAGE 4 •
•
•
•

•
•
•
•
41

41

41

41

41

41

In.l

NSW9
CALCULAIE WUHUFc PilUM DA NSW9
0.38

163
164
16:5
IG6
IG7

IG8
IG9
170
171
172
173
174

la{
I'm
BA
LS
UD

Kt:
KH
RS
SV
SE
SL
SS

0.28

~NSW9

!lOUIE
1
o

1:;;
1:;

21.9

FLUW IHkU
::ll'OR

1
16

4.1':1
50

CAP SlkUCIUkE
-1

4 H
17 18

0.& 0.5
;;).0 1.5

40
20

:"6
21

75
22

41

41

41



HEC-l IIH'U'{
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PAGE 5

ta: ta~SW9

KM kOUl~ CULV~kr DI~CHAk~ti ro 1-17
RK 14~00 O.OOJ~ O.O~

Kt: SSWIA
KM CALCULAr~ RUNO~~ fROM ~A SSWIA
8A 1.18
L~ ~~.90

un 0.62

o 20

Kt: C7
KH COMBIN~ HYDRO~kA~HS NSW9 ANU SSWI--IUiAL IN~LOW iO BASIN NO.4
He 2

KK
KM
is
~V

SE
SL
SS

RtiS3
ROUU HOW THIlU BASIN

1 S'1'OR -1
0 38 49
0 -4 5
0 2::;.14 0.6
4 00 3.0

NO. 3 ON SOUtH BIlANLH Ai 19iH AV~NUE

0.5
1.5

KI:
lal
iK

Kt:
KH
SA
LS
un

IlC7
ROUTE BASIN UUifLOW TO 1-1~ CULVERT
4300 0.008 0.024 0

SSWIB
CALCULArE RUNO~f ~ROM ~A SSWIB
O.OG

8G.0
0.10

:50

tm
KM
He

KI'
K~I

8A
LS
un

C8
COMBINE HYUROijRA~HS SSWIB AND RC1--- 10iAL fLOW ON suurH ~kANCH Ar~1-17

2

SSW2
CALCULAr~ RUNOfr fROM ~A SSW2
0.28

16.32 30.0
0.29

~LOW ALROSS 1-17 iHRU 6~'X40' CMI' Ai AUUBE
KK
KM
D"
UI
DIl

DIV9
~IVlik:r

DC9
o
1

116
11:j

1000
11::;

3000
115

la:
KM
8A
Ls
un

SSW3
CALCULA:rE RUHO~f fROM ~A SSW3
0.39

0.32
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.:1{ ~IVI0

KM DIVERT rLUW ACkO~S 1-17 IHRU 6X3 kC~C AT LUUISE
KM DIV REPRESENTS TOTAL FLOW TO DEPR£SS£D lNt£RCHANG£ At Of£R VALL~Y DRIVE
~'J: 1.1(;10
DI 0 1 1~6 10' 1000 3000
DO 0 1 156 156 156 156

HEC-l INl'U'J: PAGE 6

129.5
102

13lj35

~9.0

100
ti403

61.3
%.8

1

:J::J.O
%

o

INT~I<CIiANGE AI DEEk VALLEY DI<IVE

37.7
91
o

cLOW THkOUGH D~l'kESS~D

:HOR -1
1 1~.9

84 ':10
o 0

I.IVDR
3

I<oun;
1
o

82
o

.a: C9
KH CUM~INE HYDkOUkAPH~ S~W3 AN~ DIV9
lie 2

I

• LIN£

• 219
220

• 221

222

• 223
224
225

• 226
227

• 228
229
230

• 231
232
233

• 234
235

•
•
•
•
•
•
•
•
•
•,
,
•



SCHEMAtIC DIAGkAM OF STREAM NETWORK

FC3

FC5A

V
V

RC2

.
C2 ••••••••••••

FC2

«---) REtURN Of DIVERTED UR PUMPED FLOW

(---») DIVEI<SlUN Uk PUH~ FLOW

NSW5
V
V

RNSW5
V
V

KNSW5

. .
CD1 ••••.••••••••••••••••••••

V
V

RESl

NSW3
V
V

RNSW3
V
V

.'NSW3

C1 ••••••••••••

FCI

<.) CONN£C'£OR

NSWI
V
V

RNSWI
V
V

KNSWl

(V) I<lJU'IlIHi
INPUT
LINE

NO.

B

19

2G

29

34

37

42

49

52

57

GO

G3

GB

71

~ 79

• 84

~ 91

• 94

t



p

99

102

107

114

111

122

12S

128

133

136

141

144

152

155

160

163

166

175

178

183

1::3 ••••••••••••

N5W7
V
V

RNSW7
V
V

t(N5W7

FC4

C4 ••••••••••••••••••••••••
v
V

RC4

I:C5B

C:.i ••••••••••••

l:'C5C

CB3 ••••••••••••••••••••••••
v
V

RES2
V
V

RRES

FC6

CG ••• _.••••••••

NSW9
V
V

RNSW9
V
V

KNSW9

bSW1A

COl ••••••••••••
v

"
"I,'



J

J

•

18G

193

1%

201

204

211
209

214

219

v
RES3

V
V

RC7

~!HHB

co .

SSW2

.-------)
lJIV9

SSW3

. .
(; 9 ••••••••••••

DC9

., ... '­.... ,.J

222

228

.-------)
lJIV10

V
V

DVDR

DC10

•

-.

•

(~~~) kUHOFF ALSO COM~UTED AT THIS LOCATION

•



RUNon SUI1I1ARY
PLOW IN CUBLC rEEt PCf( SECOND

TIME IN HUUR!:i, AREA IN SUUARE MILES

AVERAGE fLUW fUR MAXIMUM PCRIOO
6-HCJUk 24-HOUk 72-HUUkOPERAtlUN

HYDf(UGRAPH A'£

ROUtElJ fCl

ROutED TO

SlAT ION

NSWI

kNSWl

KNSWl-

PEAK ,£ HIE Of
HOW HAK

26n.

101.

101.

33';).

68.

::i8.

201.

41.

3:';.

201.

41.

BASIN
AJ..:l::A

1.37

1.3'1

1.37

l-\AX 1I-IUI1
Sl'f:CiE

'r IME Of
tiAX STAGE

8.60

-.

•

HYDROUkAI'H At

2 COMB IN ED A'X

H'tDROGkAl'H At

ROUTED to

ROUTElJ !Cl

HYDROUf(APH A'£

2 COMIlINElJ Al'

ROUIED to

H'tDROGRAl'H At

3 COHB HIED AI

ROUTElJ to

HYOROliRAPH At

ROUIliD 1'0

ROUTED TO

H'tDROGkAl'H AT

2 COMB INED A'£

HYDIW!3kAl'H AT

ROUtED TO

ROUIlilJ TO

HYDROGRAflH At

3 CO/'UIINEIJ AT

ROUtED TO

HYDROGkAl'H AT

fel

el

N!:iW3

RNSW3

_KN!:iW3

RC2

1:'C::iA

CBl

kESl

NSW5

kNl:iW:i

KNSW::i

~C3

C3

NSW'l

RNSW7

KN!:iW'l

C4

RC1

2001.

202'1.

1076.

A L'.. ..,.
667.

687.

662.

:H8.

~10.

1':>48.

120.

120.

b6'1.

1·1l~.

7'1.

TI.

1074.

1,02.

1681.

6.::0

6.37

6.10

8.13

8.30

6.10

b.l0

6.17

6.30

6.23

8.03

8.40

b.13

6.13

6.2'/

8.47

9.03

&.23

b.20

6.2'1

360.

30.

20.

107.

10::;.

48.

::;70.

301.

78.

70.

84.

1:33.

224.

:30.

40.

IG6.

::lbO.

3::;3.

1l0.

113.

63.

29.

313.

181.

47.

~O.

30.

24.

100.

213.

21 'I.

2::; 1.

80.

18.

1'l.

G3.

29.

1042.

181.

47.

12.

::"0.

13::1 •

30.

100.

217.

213.

1.82

3.19

0.54

0.:31

0.40

0.9.4

0.27

4.40

4.40

1..17

1.17

1.17

0.44

1.61

0.%

0.%

0.%

0.91

3.48

3.48

0.24

18.6::;

21.60

20.10

8.17

7.63

EI.07

8.47

•



t 4
2 COMEl!NED A'X C5 1';);5;;1. 6.27 ;;19::;. 231:1. 2313. 3.72

• H'tDROGl<Al'H l'C::'(; 446. 6.:::3 66. 40. 40. 0.37 4AI

to 3 COMBINED AI I.:El3 2132. 6.2'1 6';)'1. 11';). 11';). 8.49 4
ROUIIW TO IltiS2 bi'~. 9.13 :::~':.I. 168. 160. 1:1.19 :".08 9.13

» ROUtED TO lHU':S 61'2. 9.20 268. 162. 162. 8.49 4

t H'tDRUGl<APH AI f:'C6 331. G.13 42. 2::'. 2::'. 0.23 •
2 COli8 nn:D AT 1.:6 6133. ';).20 310. 181. 101. 8.72

» 6.13 1:17. :"3. ~::J. 0.38 •H'tDROGl<Al'H Al NS~!9 66::'.

t ROUIED 10 RNSW';) 42. 1.10 21:1. 11. 11. 0.38 19.1::; 7.73 •ROUrElJ to IO,/SW':.I 42. 8.87 llJ • 11. 11. 0.38

• •HYDROliRAPH At SSWIA 1010. 6.::;;;1 211. 130. 130. 1.18

2 COMlilNliIJ AT e~ 1010. 6.~3 ~3~. l·U. 141. 1.~G •
ROUrED TO RES3 5J.5. 1.13 133. 110. 110. 1 • ::il~ ;;;.01 7.13

ROUUlJ 10 kCl 510. 'l.:::3 1i'6. lOG. lOG. 1.5G •
HYDROGRAPH At SSWIB 163. G.OO 17. 10. 10. 0.06 . •2 COlilllN1W AT C8 518. 7.:::3 1':J2. llG. 116. 1.62

HYDROGRAPH At SSW2 ::;16. G.13 12. 41. 41. 0.28 •
DIVERSION TO IJC9 11::' • G.13 3':.1. ~4. ~~. 0.28 •H'tDROGRAf'H A'I IHV';) 401. 6.13 33. 20. 20. 0.;a8

HYDROGl<Al'H Al SSW3 1'91- 6.17 ll~ • n. 72. 0.39 •
2 COHBUU:D A'I 1.:9 1191. 6.11 1:50. 92. 92. 0.67 •DIV£kSl0N to 1IelO , l:"G. G.li' ::"U. 31'. 3i'. 0.67

HYDROliRAPH AI DLVIO 103::;. 6.11 ';)2. ~S. ::;~. 0.67 •
ROUUIJ TO lJVlJR 'J. 6.tl3 1. 1. 1. 0.67 %.01 6.83 •

Hie NORHAL END OF HEC-1 leU. •
•
•
4

•



CASE 4
CONCEPT STORM DRAIN PLAN

,-

o

1"::2000'
20' C.l.

2000

feet

Outer loop Highway
Dral age·Channel

LEGEND

~

~

fCI

8
-
>-<-

STUDY WATERSHED AREA BOUNDARY

DRAINAGE SUBAREA BOUNDARY

OFfSllE SUBAREA 1.0.

ON-SllE SUBAREA 1.0.

PROPOSED MAJOR STREET

STOR'" DRAIN

CONOU 11 SIzr
CONDU 11 flOW
MAJOR CULVERT
HYDROGRAPH IDENTIFICATION (HEC-I>

HYDROLOGY WORK MAP



U.s. ARMY CORPS OF ENGINEERS
tHB HYDkOLUGIC ~NGIN~ERING C~N!ER

609 S&COND STREET
DAVl~. CALIfORNIA Y~blG

(91G) 410-320~ OR (~T3) 448-32B5

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~A~~

~ ~

~ FLOOD HYDROGRAPH PACKAGE (HllC-I) A
~ rH~kUAkl 19~1 ~

~ REVISED 31 JAN ~~ A

~ *
~ RUN DAtE 12-SEP-89 tIME OB:22:11 *
A A
~A~A~~~~A~~~~~~~~A~*~~~~~~~~~~~~~A**~~~~~

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XX):XX XXX

*~~~A~*AAAA*AA*AA~AAAA~AAAA~A~~*~~*~

*
~

~

*A
A

*A~AAA~A~~**A~A~AA~AAA~~AA*A*AA**~A~~

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS Of HEC-l KNOWN AS H~Cl (JAN 13), HECIGS, HECIDB, AND HECIKW.

THE DE~ll~ltIONS O~ VAklA~LES -RTIMP- AND -Rl10R- HAVH CHANGED FROM THOSE USED WITH THE 1973-S1YLE INPUt STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. tHE VER~10N REL~A3ED 31JANB5
CONTAINS NEW OPTIONS ON RL AND BA RECORDS, AND ADDS THE HL RECORD. SEE JANUARY 1985 INPUT .
DESCRIPTION fOR NEW DEFINITIONS.



HEC-l INl'Ul PAUH 1

ID ••••••• 1••••••• 2 ••••••• 3 ••••••• ~ ••••••• ~ ••••••• G•••• ••• 7 •••••••8 ••••••• 9 •••••• 10LINE

1
2
3
4
5
13

11.1
III
11.1
n ;a
IN 30
10 5
IIDIAUkAM

~r;ATt~k WASH lJkAINAu~ ANlJ SlUkM lJkAlN STUlJY
URHIN~R, INC., PHOHHIX, AZ JUNE 1989
l'ROJHCI HYDRULUUY---GASH 4--- 2-Yk, STU~H DRAIN HYlJBOLOGY

300

82.7
0.24

l<NSWl
RUUtll now THl<U CAP 5lkUC1:UkE

1 S-rDR -1
0 2 11 34. G2 96 13:;' lao

IS 16 1·/ 11:1 19 20 :H 22
1~ 4.91 0.6 0.5

21."J 50 3.0 1.5

.044

.850

.933

.971

.03?
.1310
.919
.969

1.000

.020

.030

.912

.963

.Y96

.021
.81&
.90~

.%1

.993

.011:1

.000

.900

.931:1

.':)91

.013

.'176

.891

.950

.':J39

.010
• "/I:i
.81:14
.';)1'\
.Y8~

.OOY

.660

.8 :tl:1

.93';)

.1:181

.005

.100

.860

.934

.9:t9

NSW3
~~GIN HAPPY VALLHY klJ. SIOkH lJRAIN SY~lHH

CALCULAtE RUNOFf fROM DA NSW3
1.57

o
.057
.~61

.931

.':J:t4.
0.54

KK
KI-\
as
5V
SE
SL
SS

KK
1m
KM
i'B
i'C
PC
l'C
PC
i'G
BA
L!:i
UD

7
a
9

10
11
12
13
14
15
113
17
18

19
20
21
22
23
24
25

26
27
28

29
30
31
32
33

34
35
36
37
38

39
40
41

KK
KH
DA
LS
UO

KI<
KI-I
BA
L!:i
un
I<K
K~l

HC

I<N!:iW3
ROUlH CULV~kl lJI!:iGHAl<GH TO l'lNNAGLH P~AK kUAD Al 1-17

11000 0.0095 0.03 0 20

FC2
CALCULAIH kUWO~f FRUH DA FC2
0.38

71'.1
0.22

OSl
CALCULA1H UHSITH RUNUf~. 19TH AVH. NORtH O~ HAi'i'Y VALLEY RU.
0.02

95
0.24

C2
CUH~lNH HYDkOGkAl'HS ~kOH 051, NSW3 AND fC2

3

42
43
44
4S
46

KK
lal
SA
LS
un

NSW5
CALCULATH kUHOff FkOH VA NSW5
1.17

84.3
0.39
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1(1{ 1'C3S
KH ~EUIN CALCULAtIONS FOR PINNACLE PEAK RD. STOkK DkAIN SYS1EH
KH CALCULAte RUNOff fROM DA fC3S
BA 0.23
LS 7£1.2
UlJ 0.24

HEC-l INl'U'l: •PAGE "..
•
•
4

4

4

4

4

4

f

127
22

20

':15
21

"''I
20

4.5

o

43
1':1

CAl' SlkUCtUkE
-1

7 :::4
.11 11:1

0.'" 0.5
3.0 1.5

2

now THkU
StOR

klHiW5
lWUTE

1
o

IS
1:J

21.9

KI{ l'C3N
KH CALCULAtE kUNOl'l' l'kUH DA FC3N
BA 0.19
LS '1"'.2
UJ) 0.19

RCA
kOU1E HYDROGRAPH CA TU DkAINAGEWAY
3800 0.0010 0.013 CIRC

KI( C1
K~I COMBINE HYDROUkAPHS 054 AND CA----tOTAL SIUkM DkAIN FLOW
HC 2

la( 082
KH CALCULAtE kUHOl'l' FkUH HAI'I'Y VALLEY RD. EAbt Ol' 19TH AVE.
BA 0.02
L~ 95
UD 0.24

1m OS4
KM CALCULATE kUHOl'F l'ROH HAI'PY VALLEY RD. WEST Ol' 191H AVE.
BA 0.02
LS 95
UD 0.02

1(1{ C3
KH COH~INE HYDROUkAI'HS o~:::, NSW~ AND FC3N
He 3

I(K CA
KH CUMBINE HYDROUkAI'HS Cl AND C3
HC 2

1m KN8W5
KH ROUtE CULVEkl DI~CHAkU~ to FC3N
RK &000 0.009~ 0.03

•
• LINE

• 47
48

• 49
50
51

• 52
53

• 54
55
5£1

• 57
58

• 59
GO
£11

• &2
£13

~ £14
£15
£1£1

• £17
£18

~ £19

70
~ 71

72

~ 73
74
75

t
7£1
n

t 78
79
80

t 81
82

t 83

84
t 85

8&
87

• 88
89,

•



HEC-1 1Nl'Ut

ID ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 4 ••••••• :.i ••••••• G••••••• 1 .•.•.•. 8 ••••••• g •••••• 10

KK CC1
KH COH~lNE HYDROGkAl'HS OSb AND !C3S
HC 2.

tm CC3
KH COH~INH HYDkOGkAPHS O!:i~ AND kCC2---tUtAL StOkM DRAIN FLOW
HC 2

,I

PAGE 3

4.5

RCC2
kour~ HYDROGRAPH CC2 tU ~ASIN 2 OUILHI
3300 0.0040 0.013 CIRe

Kf: kl:'C3S
KH ROUr~ HYDROGRAl'H !C3S to R~ACH E
RK 1300 0.0020 0.013 CIRC

KK 057
KH CALCULAt~ kUHO~F !kUH PINNACLH PHAK RD. HASt U~ 19tH AVE
BA 0.03
LS 95
un 0.36

KK
KI'I
RK

Kt: OSB
KH CALCULATE HYVkUGkAPH FkUM PINNACLE PEAt: RD. WESt O! 19tH AVE.
fJA 0.02
LS 95
un 0.24

f:K OSlO
KH CALCULAt~ RUHO~F !RUH 19tH AVENUE
BA 0.01
LS 95
UD 0.12

tm CC2
KH COH~IH~ HYDROGkAPHS OS'l,SSW1C AND OSlO
He 3

KK SSWIC
KH CALCULAtE RUHU~F FkOM DA SSWIC
fJA 0.47
LS 75.9
un 0.45

fm 056
KH CALCULAr~ kUHO~~ !ROH 19tH AV~ NUkIH O~ P1NNACL~ P~AK RD.

'BA 0.01
Lb 95
un 0.12

•
• LINE

• 90
91

• 92

93

• 94
95
%

• 97

9B

• 99
100

• 101
102
103

• 104
105

• lOG
107
loa

• 109
110

• III
112
113

• 114
11::;

• 116
117
11B

• 119
120

• 121

122

• 123
124
125

• 126

127

• 12B
129

•
•
•



HEC-l l.NPUl

'(D ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 1 ••••••• ::; ••••••• G••••••• 7 ••••••• B••••••• 9 •••••• 10LINE

130
131
132
133
134
135

136
137
138

139
140
141
142
143

144
145
14&
147

Kl'
K'"
KM
llA
LS
UlJ

l{l{

l{ ,.\

ElA
L~

UD

Kl'
K'"
lie
zz

OS9
llHGIN CALCULAIIUH ~Uk 19tH AVHHUH SlURM ~RAIN

CALCULAtE RUNOFf FROM WILLIAMS DRIVE
0.02

0.24

ROSe;)
kUU1H HY~RU~kA~H SUUTH ON 191H AVE
2&00 .004 O.O~ CIRe

SSW
CALCULA1H kUHOfF FkOM DA SSW
0.28

80
0.32

C19
COMllIN~ HYDROGRAPH~ g~W ANlJ OS9---rurAL srURM lJRAIN rLOW

2

PAGE 4 •
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•



5CHBHATIC DIAGkAH or 5II<BAH NEtWORK
INPUT
LINE

NO.

7

19

26

29

34

(V) I<our INI.:i

( .) CONNEC'rOR

NSW3
V
V

RNSWI
V
V

KNSW3

I:C2

(---») DIVERSION Ok ~UH~ rLOW

«---) RETURN OP DIVERtED OR PUHPED FLOW

051

39

42

47

54

57

62

67

70

73

76

81

84

90

C2 ••••••••••••••••••••••••

NSW5
V
V

RNSW5
V
V

KNSW5

OS2

C3 ••••••••••••••••••••••••

. .
CA ••••••••••••

V
V

RCA

054

. .
C1 ••••••••••••

FC3S
V
V

RFC3S



93

9B

101

lOG

111

11G

119

122

127

130

13G

139

OSG

CC 1 ••••••••••••

OSlO

SSWIC

US7

CC2 ••••••••••••••••••••••••
v
V

kCC2

OSB

cea ••••••••••••

OS9
V
V

kOS9

ssw

•

•

•
•
•

144

<***> RUNOFf ALSO COHPUIllD AT tHIS LOCATION

(; 19 ••••••••••••



•
u.s. ARMY CO~PS or ENGIN~ERS

THE HYDROLOGIC HHGINEllRING CENTER
G09 StCOND StR~ET

DAVI~, CALlfoaNIA 95616
(YIG) 440-32a~ UR (lIn) 410-3285

•
•
•
•

*****************************************

* ** FLOOD HYDROGRAPH PACKAG~ (H~C-I) *
* fEBRUARY 19ijl *
* R~VIS~D 31 JAN a~ A

* ** RUN DAT~ 12-SEP-89 !IH~ 08:22:11 *

* ******************************************

******~~*A******A**~*A*A************

****J<
J<

*J<******A~*AAA*A*A*A*AA*A************

•
•

SCAttER WASH DRAINAGE AND StORM DRAIN STUDY
GREINER, INC., PHO~NIX, AZ JUHH 1989
PROJECT HYDROLOGY---CASE 4--- 2-YR, StORM DRAIN HYDROLOGY

SQUARE MILES
INCHES
FEET
CUBIC fEEt PER SECOND
Al;RE-FE~T

ACRES
D~GR~ES ~AHI<EHHEIT

COMPUTATION INTERVAL
TOtAL O£ IME eASE

OUTPUT CONTROL VARIABLES
IPRNT ~

IPLOt 0
OSCAL o.

ENGL ISH UN ITS
DRAINAGE AR~A

PRECIPItAtIUN DEPtH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURfACE AREA
TEMPJ:;l<AIUI<E

0.03 HUURS
';).97 HOURS

I'R IN! CUWIROL
PLO'! CONTROL
HYDROGRAPH PLUT SCALE

MINUl~S IN COHI'UTATION INtERVAL
StARtiNG DATE
STAl<'r lIHi TIME
NUMBER OF HYDROGRAPH ORDINATES
~IWING DATE
eNDING TIME

2
1 0

ao()()
300

1 0
09::;8

DATAHYDROGRAPH TIME
NMIN

IDATE
IT IM~

NO
NDDAU
ND'! IME

IT

6 10

•
•
•

•

•

•

•

•

• WARNING *** TIME INTERVAL IS GR~ATER tHAN .29*LAG

•
•
•
•,
•



RUNon SUmlARY
FLOW IN CUBIC fEU! PUR SECOND

TIME IN HUURS, AkF.A IN SUUARE MILES

...,
..

PEM{ tiME Of
now l'!lM

AVERAGE FLOW fOR MAXIHUM PERIOD
&-HOUk ~4-HOUR 72-HOUROPERAT 101~

HYDROGRAPH A'X

ROUTED '1:0

ROUtED 'XO

HYDkOIHcAl>H AT

HYDROGRAPH At

3 COMI:IINEl.I At

HYDROGRAPH At

ROUTEl.I '1:0

ROUtED 10

HYDROlikAPH A'1:

HYDROGRAPH AI

3 COMlllNED A'1:

2 COMBIN£D At

ROUlEl.I 10

HYDROGRAPH.At

2 COMI:IINIW At

HYDROGRAPH AT

ROUUIJ TO

HYDROGRAPH At

2 COtllllNBl.I AT

HYDROGRAPH At

HYDROGRAl>H A1

HYDROGRAPH At

3 COi'lB INIW A1

ROUtED to

HYDROGRAl>H At

STAtION

N5W;3

RNSWI

KNSW;3

FC2

051

C2

NSW5

kNSW~

KNSW5

FC3N

OS2

C3

CA

RCA

054

1::1

fC35

kFC3S

05G

eCl

·0510

SSWIC

Oli1

CI::2

RCC2

OSB

H12.

29.

29.

I':>.

91.

31::i.

73.

'/3.

3::".

19.

:te.

1::J:t.

23.

14.0.

;37.

37.

11­

41.

11.

4.9.

23.

&':.1.

GB.

1':.1 •

1).13

G.93

8.0;3

G.n

&.10

G.30

'l.20

'l.GO

6.13

1).10

7.::;3

6.13

G.20

G.OO

&. :w

G.17

G.OO

G.20

G.OO

&.43

G.20

6.10

23.

11:J.

13.

10.

2.

31.

4'·....
10.

4.

2.

46.

'/1.

:to.

2.

:5.

5.

1.

6.

1.

10.

3.

1,­....
15.

~.

H.

11.

B.

6.

1.

1::' •

35.

27.

21.

3.

1.

20.

13.

1.

<1.3.

3.

3.

1.

4.

1.

&.

2.

9 •

1.

14.

11.

B.

G.

1.

1~.

3 ,"iJ.

2'1.

21.

3.

1.

20.

13.

4.2.

1.

43.

3.

3.

1.

4.

1.

G.

2.

9.

9.

1 •

BASIN
AIU:A

0.54

0.54

0.38

0.02

0.94

1.17

1.17

1.17

0.19

0.02

].38

2.32

2.32

0.23

0.23

0.01

0.24

0.01

0.47

0.03

o. ::a

0.02

i'lAX mUM
StAGE

16.49

17.47

tIME OF
MAY. S'l:AGE

G.93

'1.20

•
•
•
•
•
•
•
•
I

I

4

4

4



•
2 CmIBIN£D AT CC3 713. 6.J7 11. 10. 10. 0.::i3

HYDROGIlAl'H AT OSY lY. b.10 ~. 1. 1. 0.02

ROU'lED TO ROS9 18. 13.20 2. 1. 1. 0.02

HYDI<OllkAPH AT SSW GO. G.23 Y. G. b. 0.28

2 COMBINED AT C19 18. 13.23 12. 1. '1. 0.30

IcH NORI·IAL END 01' HEC-l IcH

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
t

t

t

t

t

t

•



u.s. ARMY CORP~ O~ ENGINEERS
tHE HYDkOLO~IC HNGINEBklNU CENtER

uo~ SeCOND STREET
UAVIS, CALlfO~NlA ~~b16

(916) 410-3~8~ OR (fi3) 448-3285

ftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftft*ft*ftftft
ft ft
ft ELOOD HYDROGRAPH PAC~AUE (HEC-l) ft
ft ~B~kUAkY 1~81 ft
ft REVISED 31 JAN 8~ ft
ft ft* RUN DAtE 12-SEP-89 TIME 08:10:13 ft
* ft
ft*****ftft*ftftftft**ftftftftftft*ft*ftft******ft**ftftftftftft

x X xxxxxxx xxxxx x
x x x x x xx
x x x x x
xxxxxxx xxxx x xxxxx x
x x x x x
x x x x x x
x X xxxxxxx xxxxx xxx

ftft*ftft*ftft*A*ftAAftA***ftAftftAAhAA*ft*ft****
ft

**A
ft

*ft
ftftft**ftftftftft*ftft**Aft*ft**AftA*AA*ft**ft****

•
•
•
•
•
•
•
•
•

THIS PROGRAM REPLACES ALL PREVIOUS VER~IONS OF HEC-1 ~NOWN AS HBCI (JAN 13), HECIUS, H£CIDB, AHD HECIKW.

THE DEfINITIONS O~ VARIA~LBS -RtIMP- AND -RtlOk- HAVE CHANGED FkOM THOSE USED WItH THE 1973-SIYLE INPUt STRUCtURE.
THE DEFINITION or -AMS~K- ON Rii-CARD WAS CHANGED WITH R£VISIONS DArED ~8 SEP 81. THE VER~ION RELEASED 31JAN85
CONTAINS NEW OPtIONS ON RL AND BA RECORDS, AND ADDS THB HL RHCORD. SEE JANUARY 19a~ INPUT
DESCRIPTION EOR NEW DEFINITIONS.

CAS& S-
DRA/,v4~c ]v.)b >7??~m

•
•
•
•
•
•
•
•
•
•
•
•
•



•
In ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 4 ••••••• ::; ••••••• G••••••• "I • •••••• B••••••• 9 •••••• 10

HEC-1 IN1'Ul'

1lI
ID
11.1
1D
11" 2
IN 30
10, 5
*DIAGRAM

C7
COM~ING HYDl<O~kAI'HS NSW9 AHlJ 5SWI--TOTAL IHI!LOW 'to ~ASIN NU.4

2

•

•

•

•
•

•

•

•

•
•
•

•
•

•

•
•

•

•

•
•

PAl.iE 1

STUkM

0.5

NO. 3 ON SOUTH B1<ANCH AT 19TH AV~NUE

49 2000
49 49

49 CfS TO STORH IJl<AIN ALUNG 19TH AVE

SCAtT~k WASH VkAIHAG~ AHlJ STOkM lJkAIH STUUY
UR&INER, IN~., PHO&NIX, Al JUNE 1989
~kOJGCT HYIJkOLO~Y---CA~~ 5--- 100-Yk, 2~-Hk

COMBINED HASlER DRAINAGE PLAN
300

I<liS3
l<OUU );'LOW 1HRU ~ASW

1 stOR -1
0 ::18 49
0 4 5
0 ~~.14 0.6

5D5
DIVI::1<I

SDS
o
o

NSW9
CALCULAtl:: RUNOI!I:' rI<0I1 lJA HSW9
4.05

0 .OO~ .00';1 .010 .013 .01';1 .021 .020 .032 .044
.0:57 .100 .660 .'/4:5 .716 .800 .B16 .830 .010 .850
.861 .El68 .EI'/EI .8El4 .891 .900 .90::; .912 .919 .':123
.931 .934 .';)39 .944 .930 .%8 .961 .%3 .%9 .971
.914 .9~':J .981 .98::; .989 .991 .993 .':1% 1.000
0.38

81.1
0.28

kHSW9
1<OUU !:'LOW 'l:H1<U CAP snUCTURE

1 StOR -1
0 1 4 1<1 26 40 ::'6 75

15 16 1'/ HI 19 20 21 22
1::' 4.1Y 0.6 0.5

21.9 SO 3.0 1.5

KHSW9
1<OUIB CULVlik'l: DlSCHAR~1i 'to 1-17

14200 0.00,13 0.03 0 20

SSW1A
CALCULAU 1<Ulwn 1'1<OM DA SSW1A
1.18

'15.90
0.62

KI'
Ktl
RK

KK
KH
8A
L!:i
UD

KI'
I'M
DI
VI
DIl

KK
KH
HC

KK
KH
P8
I'C
PC
~C

PC
I'C
£IA
LS
UD

Kf'
1(1-\

RS
SV
13£
SL

1m
lal
RS
SV
S£
SL
SS

22

8
9

10
11
12
13
14
15
16
17
18

23
24
2S

19
20
21

42
43
44
4S
46
47

26
27
28

29
30
31
32
33

34
35
36
37
38

39
40
41

LINE

1
2
3
4
5
6
7

•



HEC-l INPUt

ID ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 1 ••••••• ~ ••••••• 6 •••• ••• 7 ••••••• B••••••• 9 •••••• 10LINE

48 SS 80 3.0 1.5

PAGE 2

•

KK KNSWI
KH kUU1E CULVEkT DlSCHARG~ to HA~PY VALLEY ROAD AND 1-11
RK 8000 0.0091 0.03 0 20

KI( C8
I(M COM~IH~ H1URUGkA~HS SSWl~ ANU kC7--- tUtAL cLUW ON SUUTH ~~AHCH At 1-17
HC 2

KK Cl
KM COMBINE HYUROGkAPHS NSWI ANU cCl
He 2

KI( SSWIB
K~ CALCULAtB kUHUff FkUM DA SSWIB
DA 0.06
LS 86.0
UD 0.10

411

•
•

•
•

•
•

•

•

•

•
•

•
50

RC7
kOUT~ BASIN OUtrLUW TU 1-17 CULVEkT
4300 0.008 0.024 0

NSWI
CALCULAU kUHon FkUl'1 UA NSWI
1.37

B3
0.26

kHSWI
kOUU HOW tHkU CA~ Sl:kUCtURE

1 STOR -1
0 4 1, ~~ ':JG l.IlB ::l09 2'l9

IS 16 11 HI 19 20 21 22
1~ 9.62 0.6 0.5

21.9 50 3.0 1.5

KI( Fel
KH CALCUALl:E kUHOrr ckUH DA FCI
BA 1.82
LS 77.5
un 0.48

KK
1(/1
ilA
LS
UD

I:K
1(11
RS
SV
SE
SL
SS

BO
81
B2

57
58
59

49
50
51

52
53
54
55
56

72
73
74

75
76
77
78
79

65
66
67
6B
69
70
71

60
61
62
63
64

B3
B4
B5
86
B7

KK NSW3
KM CALCULAtE kUHOrr FkUM VA NSW3
BA 0.54
LS 82.7
UD' 0.24

411



• ,
HEC-l lI~l'U'J: PAI.iI:: 3• .10 ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 'l ••••••• :5 ••••••• (i ••••••• 1 ••••••• a....... 9 ••••.• 10LINE

• 488 .m l<lHiW3
89 KI-I l<OUU now THl<U CAP STl<UC1URE• 90 R13 1 S'J:OR -1
91 !:iV 0 " 11 3-1 62 ':J6 13::' 180..
92 13£ 1::i 1& 11 Ie 1';) 20 21 22

• 93 .Slo l~ 4.Yl 0.6 0.5
94 135 :n .9 ;;;0 3.0 1.5

» 95 KK KlHiW3
96 KI·l l<OUiE CULVI::l<T 1J1!:iCHAl<GE TO HAl'PY VALLU l<OAD
97 RK 4300 0.009:::; 0.03 IRA£' 16 2

• 98 K.' FC2
99 KH CALCULAn l<UNOn fl<OM lIA fC2

• 100 flA 0.40
101 LS 'n.1
102 UD 0.22

• 103 .m lJ1V1
104 K~l 1J1VI:il<T 91 Cl'S 1NIO SIOl<1-I IJl<AIN

• 105 D'r SD1
106 1I1 0 1 91 92 2000
107 DU 0 1 91 91 91

• 108 K.' C2
109 ."'\ COMBINli HYDROlll<Al'HS l'l<OM NSW3 AND 1'C2

• 110 He 2

111 tm RC2

• 112 .(1-\ l<OU1:1:: HYDl<OI.iRAl'H C2 1:0 DUliN1: 101~ lIA!:ilN NO. 1
113 RK 3700 0.0030 0.0113 :£ RAP 16 2

• 114 Kt' l'C5A :
115 KI-I CALCULAl:E l<UHOn fl<OI-l DA 1'CSA

....
116 flA 0.27

t 117 L!:i 14.6
lIB UD 0.35

• 119 t'K ClIl
120 KI-I COl1111NI:: HYDl<OGl<Al'HS Cl, RC2 AND FCSA
121 He 3

t 122 KK NSWS
123 .(11 CAloCULA'n; l<UNOn fROM DA NSW5

• 124 flA 1.17
125 LS 1:J4.3
126 UD 0.39

• 127 Kt' l<NSW5
128 KM l<Oun }fLOW lHl<U CAP STl<UC1URE

• 129 RS 1 STOR -1
130 SV 0 2 'I ~4 43 6'1 Y~I 127
131 13£ . 15 1& 1'/ 18 19 20 21 22

• 132 !:iL 1~ 9.62 0.6 0.5

•



HEC-l HIPUT

1D ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 1 ••••••• ;,:; ••••••• b••••••• 7 ••••••• a 9 •••••• 10LINE

133 :n. 'J ~o 3.0 1.5

PAG!;; 4 •
•
•.m KNSW5

KH kUUt~ CULV~~T DISCHA~G~ to FC3
RK 6000 0.0095 0.03

CCI
CUH~INE HYlJRO~kAPHS SDI ANlJ DIV2--TUTAL S.lJ. rLOW, HAP~Y VALL~Y kD.

2

134
135
13G

137
138
139
140
141

142
143
144

145
14G
147

KK
KM
Dor
DI
OQ

.m
KH
lJk

.m
KH
HC

1IlV2
lJIVE~T 78 Cl:S INTO SlOkH lJkAIN
DIV2

0 1'8 1'9 2000
0 0 1 1922

~SDI

RECALL DIV SDI
SDI

o 20 •
•
•
•
•
•

KK l<D1V2
KM REtRIEVE HYDROGRAPH DIV2
DR D1V2

I{I{ CC5
KH COH~IN~ HYDROG~APHS D1V2 AND FC3
HC 2

K.' fC3
KH CALCULAtE l<UNUfr rkUM DA FC3
BA 0.44
LS 1'6.2
un 0.26

148
149
150

151
152
153

154
155
15G
157
158
159
IGO

IGI
162
IG3
IG4
165

16G
IG7
IG8

IG9
170
171

KK
KH
RK

KK
Kii
HC

KK
KH
RS
SV
SE
!:iL
SS

l<CCI
l<UUTE S.D. fLUW rkUH lYTH AVENUE tU DkAIHAG~WAY

4000 .004 0.02 eIRC 4.5

CC2
COH~IN~ HYDROGkAPHS CC1 AND C~l fU~ tUTAL 1NrLUW TO BASIN I

2

l<I:;Sl
kOUU rLOW l:Hl<OUGH BASIN IW.1

1 StOR -1
0 14'1 184
0 " 5
0 l~.YO 0.1:1 0.5

" 100 3.0 1.5

•

•
•
•
•
•
•
•
•
•
•
•



'(D ••••••• 1 ••••••• ~ ••••••• 3 ••••••• 4 ••••••• S ••••••• G••••••• 7 ••••••• B••••••• 9 •••••• 10

C5
COH~INE HYD1<OGl<Al'HS SD3, DIV3, C4 AND ~C~~--tOIAL CHANN~L ~LUW to BASIN 2

4

PAGli ~

22
1GO

3

20

120
~L

fj~

20

20

o

CAl' S1:kUC1:U1<E
-1

':.I 30
1'1 11:1

0.6 0.5
3.0 1.5

Bl.G

HOW THl<U
srOR

2
1(;

7.0'1
;;;0

74.GO

DIV3
DIVEkI 31' C!:'S 1:U SrOlH-1 DRAIN

SD3
0 31' 38 :l000
0 37 37 37

'n.l.40

C4
CUH~lNB HYDROGkAl'HS ~C4 AND NSW7

2

FC4
CALCULAlli l<UNOl:'l:' ~RUH DA fC4
0.91

0.37

kSD3
REtRIEVE HYOROGRAPH SD3

SD3

FC5B
CALCULAtE kUNUl:'!:' Fl<UH DA fC~B

0.24

0.37

NSW7
CALCULAlli kUNUfl:' ~kOH DA NSW7
0.%

1<C4
1<OUTli HYDkOGl<Al'H C4 TO ~ASIN NO. 2
4000 O.OO~O 0.018 tRAP

0.4

l<NSW7
l<OUU

1
o

15
1:;;

21.9

HEC-l INl'Ut

fm ."~SW7

KH 1<UUtli CULVlikt DlSCHAl<u~ 1:U fC4
RK 9000 0.0085 0.03

KK
Kli
SA
LS
un

KK
KI'\
He

t

t
LIN£

t
172
173

t 17"1
175
17G

t 177
178

t 179
180
181

t
182
183

• 184
185
18G

• 187
188

• 189
190
191

• 192
193

• 194
195
1%

• 197
198

• 199

200
t 201

202

203
204
205
20G
207

208
209
210

211
212
213

~

•



ID ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 1 ••••••• ~ ••••••• 6 •••• ••• 7 .•••••• 8 .•••••• 9 .••••• 10

1(1{ CG
KM COHBIN~ HYURO~RAl'HS CC7 ANU fCb-----rOtAL fLOW NUktH BRANCH SCArt~k WASH
HC 2

HEC-l INl'Ul PAGE G

220

5.0

-tRAP

74.8

'1b.::12 ~o.o

R~S2

ROUtl: fLOW tHkU BASIN NU. 2
1- S:rOR -1
0 1'10 20&
0 " 5
0 2~ .14 O.G 0.5
4 120 3.0 1.5

CB3
COHBINH HYUROGkAl'HS R~Sl, C5 ANV fC5C

3

RSD5
Rt::tRI£VE HYOROGRAPH SDS

SD5

SSW2
CALCULA1~ kUNUff rROM VA SSW2
0.28

FC~C

CALCULA!~ RUNO~~ fkUH VA fCSC
0.37

0.29

0.34

CC7
COMBINE RSD5 AND RES2

2

KK RRES2
KH kOUlE fLOW to 1-17 CULVHRTS
RK 3000 0.00~3 0.018

KK
KH
HC

1(1{ FCG
KH CALCULAt~ RUNOff fROM VA FCG
BA 0.23
LS 75
UD 0.25

HIt
Hll
RS
SV
liE
SL
55

1m RRSD5
HH ROUlE S.U. fLOW to OUtL~! UF BASIN 2
RK 4000 0.004 0.02 eIRe

•
• LINt::

• 214
215

• 21&
217
2113

• 219
220

• 221

222

• 223
224
225

• 22&
227
228

• 229
230

• 231

232

• 233
234

• 235
23&
237

• 2313
239

• 240

241

• 242
243
244

• 245

24G

• 247
248

• 249
250
251

t 252
253

t

•
t



!O ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 4 ••••••• ~ ••••••• G•••• ••• 1 .•. ...• ~ ..•.••• 9 •••••• 10

HEC-l IHl'Ul PAGE ~

3000
15G

1000
1:j(j

Ij'/
1:.:i6

1000
39

39
39

l~G

1:36
1
1

1
1

~~.45 ~O.O

39 CfS INlO 5T01<1-I DkAIN

UVDR
kUUTI:: HUW 'rHl<OU~H DIH'l<llSSEU IN'rEkCHANGE A1 DJ:;Ek VALLEY DRIVE

1 S:rOR -1
0 1 1:';.':1 3~.'1 :J3.8 61.3 ~4.1 99.0 129.5

I:l:.! 84 90 94 % ';)6. B 98 100 102
0 0 0 0 0 1 ~OO ~403 13U35

DIve;
o IVE1<I 39 CFS INtO SlO1<1-I DkAIN

SDG
0 1 39 1000
0 1 39 39

DIV9
DIVEl<'.t nuw ACkOSl:i 1-1'1 1HkU Gj'X40' CHl' AT ADUBE

DC9
0 llj IlG 1000 3000
1 11:5 11:5 11:::; 115

DIV7
UIVl;l<'.t

SD7
o
o

Sl:i1rJ3
CALCULATE kUNUr~ FROM DA SSW3
0.39

0.32

UIVI0
UIVl;1<l fLOW ACkOSS 1-17 1HkU GX3 RC~C Al LUUISE
DIV REPRESENTS tOTAL fLOW TO DEPRESSED INT~R~HANGE At DEER VALLEY DRIVE
UCI0

o
o

C9
COH~INE HYD1<U~kAl'HS SSW3 AND DIV9

2

KK
KI-I
Dr
DI
DO

KI( RSD7
KH RElkIEVE SU'! STOkH URAIH fLOW
DR SD7

.a(
KI1
01
01
Dll

1m RSDG
KH RE1RIEVE sue; SlORM DRAIN ~LUW

DR SDG

•
• LINE

• 254
255• 25G
257
258

• 259
2GO

• 2Gl
2G2
263• 264
2G5

• 26G
2G7
2G8• 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

•
•
•



HEC-l IN?Ur

10 ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 1 ..•.... 5 ••••••• 6 ••••••• 1 .•...•. 8 ••••••• 9 •••••• 10

~K C19
~M COM~IN£ SUG AHU SD~ FO~ tOrAL fLOW IN 19tH AV£NU~ S.U. AI DEEk VALL~Y Dk.
He 2
zz

PAG~ 8



SCH~MAtIC DIAGkAM O~ SlR~AM N~lWORK

INPUT
LINE

NO.

<V) kOU'rINU

<.) CONNEC'rOR

<---» UIVBkSIUN Uk ~UMP FLOW

«---> REtURN OF DIVERtED OR PUMPED FLOW

8 NSW9
V
V

19 RNSW9
V
V

213 I'NSW9

29 SSWIA

313
34

. -----,-->
SD5

. .
39 C7 ••••••••••••

v
V

42 RES3
V
V

49 RC7

52 SSWIB

.
51 ca ••••••••••••

GO NSWI
V
V

135 RNSWI
V
V

72 KNSWI

75 FCI

eo C1 ••••••••••••

83 NSW3
V
V

88 RNSW3
V
V

95 KN~W3





174
172

177

182

189

192

.-------)
DIV3

NSW7
V
V

RNSW7
V
V

I<NSW7

SD3

FC4

197

200

203

210
208

211

214

219

222

C4 ••••••••••••
v
V

RC4

.,-------
l<!iD3

C~ ••••••••••••••••••••••••••••••••••••,

l'C~C

C83 ••••••••••••••••••••••••
v
V

RES2

SD3

231
229

232

235

238

241

24G

.,-------
RSD5

V
V

l<RSD5

CC"l ••••••••••••
v
V

RRES2

FCG

.
CG ••••••••••••

!iD5

•



.-------)

.-------)

249

25G
254

2G1
259

2G4

SSW2

lIIVG

1I1V9

SDG

DC9

SSW3

•

271
2G9

2?4

.------->
DIV?

. .
C9 ••••••••••••

SlJ?

•
280
277

283

.------->
lJIV10

V
V

DVDR

DC10

291
289

.,-------
RSDG

SlJG . .

294
292

295

.,-------
RSD?

(; 19 •••••••••..•

SlJ?

II.

<***> RUNOff ALSO COMPUtED AT THIS LOCATION



•
U.G. ARMY (;UkPS Of HNGINEEkS

IH£ HYDROLOGIC ENGINEERING CENTER
609 SECONU STREET

DAVIS, CALlfO~HIA 95616
(916) 440-32G~ OR (rTS) 140-3285

•
•
•
•

*****************************************

* ** FLUU~ HYURUGkAPH ~ACKAGE (H~C-l) *
* fEBRUARY 1981 ** k~V1S~~ 31 JAN 8~ *
* ** RUN UAt~ 12-SEP-B~ tlM~ OB:40:13 *

* ******************************************

******~~~****~*~~*~*~***************

**************~~********~******************

SCATTER WASH DRAINAGE AND STORM DRAIN STUDY
GREIHEk, INC., PHOENIX, AZ JUNE 1989
PROJ£~! H¥DROLO~Y---CAS£ ~--- 100-YR, 21-HR STORM
COMBINtU MASTEk DRAINAGE PLAN

•
•
•
•

7 10 OUTPUT CONTROL VARIABLES
IPRNt ~

IPLOT 0
OSCAL O.

PR INT COrUI<OL
PLOT CONTROL
HYDkOGRAPH PLOT SCALE

WARNING *** TIME INTERVAL IS GREATER THAN .29*LAG

COMPUTAtiON INT~RVAL

TOTAL TIME BAS£

SUUARE MILES
INCHES
FEET
CUSIC F£t::t PER SECOND
ACRE-FEET
ACRES
UEGkEES fAHkENHEIT

DATA

0.03 HOURS
':.1.97 HOURS

MINUTES IN CUM~UTArl0N INtEkVAL
StARTING DATE
SlAin ING tiME
NUMB£R Of HYUROGRAPH ORDINATES
HNUING DAtE
ENDING UME

2
1 0

0000
300

1 0
09:i8

HYDROGRAPH 'r HIE
NMIN

IDAt£
ITIME

NO
NDDATE
NDT HIE

ENGL ISH UN ITS
DRAINAGE AkEA
PRECIPITAtiON DEPtH
LENGTH, ELEVAtIUN
FLOW
STORAGE VOLUME
SURfACE ARt::A
TEMPEkA'XURE

IT

•

•

•
•

•

•

•



RUNOH SUHI1ARY
fLOW IN CUBIC FE~r P~R SECOND

TIME IN HUUk~. AkliA IN SUUAkli MILliS

PEM: t mE Of
now l-BM:

AVERAt.i£ fLOW fOR HAXIHUM PCRIOD
6-.:UUk 24-HUUR n-.IUUROPERATION

HYDROGRAPH Al

ROUTElJ to

ROUt£D to

HYDRO(JkAl-H AT

DIVERSION to

HYDROGkAl-H AT

2 COMBINED AT

RounD TO

ROU'!ED 'ro

HYDRO(JkAl-H At

2 COliB INfO A'!

HYDROGkAl-H AT

ROUtED '!O

ROUTED TO

HYDROGRAPH At

2 COI1~INI:iD AT

HYDROtiRAPH AT

ROUTBlJ TO

ROUtED to.

HYDROGRAl-H AT

DIVERSION :rO

HYDROGkAl'H At

2 COtlBIN£D At

ROUTED to

HYDROI3RAPH At

3 COlilf INBD At

SiAT IUI~

NSW';)

kNSW9

S!:iWIA

S05

SlJ5

C7

kES3

RC1

SSWlD

ca
NSWl

RNSWI

KNSWI

fC1

Cl

NSW3

kNSW3

KNliW3

I:C2

liDl

D1Vl

C2

IlC2

EC:.iA

6G::;.

42.

",)', ....
1010.

%1.

%1.

441.

431.

163.

101.

101.

2001.

202'/.

10'/6.

4S.

91.

5'16.

:i l:Hi •

311:1.

272':).

G.13

'1.70

6.::;3

1'.17

7.21

6.00

7.21

6.13

13.::';1

8.9'1

6.31

6.10

8.13

1:1.30

6.10

6.10

6.10

li.l0

6.l'l

G.23

6.30

137.

28.

11:1.

:.Ill'.

34.

18:.1.

200.

162.

11'.

171.

339.

€II:!.

~I:l.

360.

4.18.

132.

30.

28.

'19.

44.

'/3.

'11 •

::i3.

II'.

11.

130.

21.

110.

121.

9'1.

93.

10.

103.

:.104..

4.1.

21'/.

80.

HI.

1'/.

4.B.

21.

~·I.

44.

43.

29.

323.

::;3.

17.

11.

130.

21.

1l0.

121.

9i'.

93.

10.

103.

204.

11.

3~.

217.

251.

eo.

18.

1'/.

48.

21.

41.

43.

29.

323.

Di'lS IN
A1{l::A

0.38

0.3lJ

0.38

1.18

1.18

1.18

1.r,6

0.06

1.132

1.37

1.31

1 • :':17

1.62

3.19

0.54

0.54

0.40

0.40

0.40

0.94

0.94

0.27

4.40

HAXIHUi1
STAGE

4.81

19.19

IB.Gr,

tIME Of
.IAX !'.>lAGE

'/.73

'1.17

8.60

8.17

•
•
•
•
41

•
41

•
41

41

41

41

41

41

41

•
41

•
•
•
•



HYDROGRAPH At

ROUTED to

ROUUD TO

DIVERS HJN to

HYDROGRAPH AT

HYDROGRAPH AI

2 COMBINED AT

ROUTED to

2 COI·IB !Nl>D At

ROUUD TO

HYDROGRAPH At

HYDROGIIAPH At

2 COI-l8!NED At

DIVERSION TO

HYDROIJRAPH At

HYDROGRAPH At

ROUtED TO

ROUTED TO

HYDROGRAPH AT

2 COHIlINElJ At

ROUUD TO

HYDROGl<APH At

HYDROGRAPH AI
4 COMIlINED AT

HYDROGRAPH A'I

3 COliB INED AI

ROUTED to

HYDROGl<Al'H At

ROUtED to

2 CmllllNEIJ AT

NSW~

lJIV2

D!V2

IlSlJl

CCI

Rcel

CC2

RESI

fC3

klJ IV2

CC5

SlJ3

DIV3

NSW~

RNSW7

KNSW'I

fC4

C4

RC4

EC5B

RSD3

fC:;;C

ell3

RES2

IlSD5

RRSD5

(;e7

1':)11:1.

120.

120.

A')"u.

18.

'H •

1&9.

1b9.

2840.

5401.

42.

37.

&11:1.

1415.

11.

77 •

1014.

10'14.

1059.

2~3.

31.

11:162.

H&.

231:16.

&38.

G87.

1:1.03

8.10

b.I:I'I

G.30

'1.77

8.40

6.13

b.13

G.13

8.47

G.23

G.30

G.23

G.23

6.23

9.37

5.83

&.G:J

301.

'1a.

'70.

48.

80.

616.

2~O.

81.

22.

10::i.

224.

30.

40.

1G6.

20b.

202.

2'7.

3~0.

&6.

&74.

34.

33.

181.

4~.

12.

13.

29.

21.

:30.

48.

3'11.

30.

13.

G3.

1&.

11.

135.

30.

24.

100.

124.

122.

1&.

211.

10.

406.

136.

21.

20.

17b.

11:11 •

4'/.

12.

13.

29.

21.

::50.

4a.
3'11.

1 ,· "i.Ji.J.

:30.

1::1.

G:J.

16.

47.

185.

30.

24..

100.

124.

122.

25.

16.

211.

10.

406.

1:56.

21.

20.

l'1b.

1.17

1.1~

1.17

1.17

1.17

0.00

1.17

1.17

s.S?

0.44

0.00

0.44

0.44

0.44

0.%

0.%

0.%

0.91

].a7

1.87

0.24

0.00

0.37

8.49

0.00

0.00

8.49

21.68

::i. 16

20.10

5.01

8.07

8.47

9.37

•
•
•
•
•
•
•
•
t

•
t

•
t

•
•
t

•

•



t t
ROUn::O TO RREl:l2 GB'} • ':>.13 28l. 169. 169. 8.49

• HYDROGllAPH 3::11 • 6.13 4" ~~. ~r.. 0.23 ~At FC6 ....

• 2 COMB HIlW A'I C6 691. '3.40 323. 1')1. 1':>1. 8.72 4
HYDROGllAl'H AT SSW2 ~16. 6.13 i'~. 44. 44,. 0.28

• DIVERSION 'IO S06 J':>. 6.13 23. 11. 14. 0.28 4

• HYDROGllAl'H AT lJIV6 4~'I. 6.13 !.IO. 30. 30. 0.28

DIV£RliIUN to DC9 11:5. 6.13 22. H. 11. 0.28

• 16. 0.28HYDROliRAPH At DIV9 362. 6.13 2,. 16.

t HYDROI3RAPH At SSW3 '/9l. 6.17 11'/. 12. 'I'l. • 0.39

DIVERS lUN to SDI' 39. G.17 29. 19. lY. 0.39
t

HYDRUGRAPH At DIV7 '}::i2. 6.17 B8. :53. :53. 0.39

t 2 COMIlINElJ AT C9 1113. 6.17 11~. 70. ~O. 0.67

DIVERSION to oe10 156. 6.1'} 37. 22. 22. 0.67

• HYDROGI<Al'H AT D1VI0 %/'. 6.17 79. 4/'. 4'1. 0.67

• Rounm to OVDR o. 0.03 o. o. o. 0.£.1 '30\.29 6.80

HYDROGllAl'H AT RSD6 39. 5.6/' 23. 14. 14. 0.00

• HYDRUGRAPH A'r Rl:lD'l 3'3. :5.47 2':>. 19. 19. 0.00

• 2 COMlllNEU At C19 7E1. :l.G7 til. 33. 33. 0.00

• Hie NORI1AL END Of HEC-l leU

•
•
•
•
•
•
•
•
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Appendix C



Greiner Greiner, Inc.

Tucson 602 887-1800
Phoenix 602275-5400

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

HYDROLOGIC SUMMARY SHEET -&,'s I:""
Calculated by ;!1.c". Date Z-fL!!? Sheet rf: _1_
Checked by Date of Jk

Drainage Area Identif;cation~

Area-.-J,37 square miles

Upstream Elevation 1~6~

Downstream Elevation J~/~
I

Hydrau1i c Length (L) I. 7

Slope (S) 20(;, feet/mile

miles

Le 0. Z8 miles

Lag = C
t

( L • L )0.38
SO.5C-

Lag =_....::O:::...J:,-"Z.c....6",,--_hou rs

LAND USE

Subarea %Total Zoning Development Soil
Mi 2

Area Status Status Group CN Comments

o OS- 4 ()r1d(v(~rJ" 'teserf B 70,

\ o. (Pte 48 c 8'\ F;.',v- GI/'r
O. iRC, 4~

II t> SiR
3 oZ-SoZ

Weighted CN . 48L8fR j .,. , 4b(et) r 0. Of (.., 7.- ) .- 83

'. HYDROGRAPH ROUTING DATA

Channe1 Length (L) 8000 feet Channel Slope (S) .60 '1.1 ft./ft.

Channel Roughness (n) C/. 0 ?:> Shape (Trap, Deep. Cire)

Channel Bottom Width/Diameter ~ feet Side Slopes (Z) /~C/



-",

Greiner Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

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

Drainage Area Identification AJSvJ&
Area '.33 square miles

Upstream Elevation /.5'20 Hydraulic Length (L) z'/8 miles

Downstream E1evation~ Slope (S) 34? feet/mi 1e

Lc O.9~ miles

Lag = C
t

( L . L )0.38 C
t 0,-;2; Lag = 0.48 hours

SO.5C-

LAND USE

Subarea %Total Zoning Development Soil
M;2 Area Status Status Group CN Comments

0./7 s-e U",deve tor: D~9'r+ S 7~ P~.... lo
) o.C?8 to c 8'1 p~ ~.,. c~ vir-

o~4b 3& II

D e~ ~o~~ ?ot
Weighted CN . 5"8(7~) j. , 0 ~ ('8 1) (-. 3> tb (.8G 1)_- 7Cf.2J

- --HYDROGRAPH ROUTING DATA

Channel Length (L) feet----

Channel Roughness (n) ___

Channel Slope (S) ft./ft.----

Shape (Trap, Deep. Circ) _

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



HYDROLOGIC SUMMARY SHEET - t'v::> lrJ::'

Job Scatter Wash Drainage and Storm Ora; n
Study Index No. ST-886366

(I
Calculated by @ c.. Date z- Z8 Sheet No.~

Checked by Date of I Z,

Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Greiner

Drainage Area Identification /lI;;~~

Area o.S4_square miles

Upstream Elevation 1~(JC2

Downstream Elevation I.C/~

Lc 0.44-miles

Lag =C
t

L· L )0.38
SO.5c-

Hydraulic Length (L) 0,98 miles

Slope (S)~feet/mile

Lag =

LAND USE

Subarea % Total Zoning Development Soil
Mi 2

Area Status Status Group CN Comments

o.oz A UYJJvttf~j l)es~-r+ ts 7'(., ;=;":v- CV'l'l-

,. )
0.Z9 54 " c 8/ ~oJ-701

0.23 46 (J b B(,
Weighted CN CJ.o4 (7Z) -1-. 42(8 b) f. S4 (e I ~ .- 8247

. HYDROGRAPH ROUTING DATA

Channel Length (LLlJ,OOO feet Channel Slope (S) O.009.r- ft./ft.

Channel Roughness (n) C2.0~ Shape (Trap, Deep. Cire) ffe.;:>
I

Channel Bottom Width/Diameter () feet---=--- Side Slopes (Z) ?<2



Greiner Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

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

(/
Calculated by /l? C. Date 2 -28 Sheet No.~

Checked by Date of J.L

Drainage Area Identification N5W4_

Area I, Sz, square miles

Upstream Elevation fOe Hydraulic Length (L) Z 20 miles

Downstream Elevation~ Slope (S) 47 feet/mi 1e

L~miles

Lag = Ct
L . L )0.38 Ct o. 2& Lag = 0.4] hours
SO.5c-

LAND USE

Subarea %Total Zoning Development Soil
Mi 2 Area Status Status Group CN Comments

87 lJn dev~ trtJ \)~S ~r- -f ~ Lb R,"y" ~()
/. G(, Fa:t'"" Coli""

.. ) " c. 81 30}' 70},OZO \0-
,.'

Weighted CN # 0)' (- 7 S-) r- .. '3 (8/·J- . 7£": 7&

- HYDROGRAPH ROUTING DATA

Channel Length (L) feet

Channel Roughness (n) ___

Channel Slope (S) ft./ft.----

Shape (Trap, Deep. Circ) _

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



\
I

Greiner Greiner, Inc.

Tucson 602 887-1800
PhoeniX 602 275·5400

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

Calculated by !7J, U Date e-z8 Sheet Nt C
Checked by ~ Date of -J...k-

Drainage Area Identification NSWf:

Area~squaremiles

Upstream Elevation~

Downstream Elevation I~/~

Lc O. ~e miles

Hydraulic Length (L) j,Q3 miles

Slope (S) 2/0 feet/mile

Lag = Ct
( L . L )0.38 Ct a '1ft? Lag = D.31 hours

SO.5C-

LAND USE

Subarea %Total Zoning Development Soil
Mi 2

Area Status Status Group CN Comments

O.Ol Z VI'! cl.(yC ktt j Dt'.H·Y -f g 7~ fA,\- Cv~r-
,- ) o.ss 28 " C 81 ~~. 701

O,S"L- 70 II

!> B(g

Weighted CN O.Oe.(7~)-I-. ZeC8t)f- 1 70{8~ ) .... 84.3

- HYDROGRAPH ROUTING DATA

Channel Length (L) ItI.c'~ feet
I J

Channel Roughness (n) tI.cJ3·

-Channel Slope (S) OOC7i5 ft./ft.

Shape (Trap, Deep. Cire) ~1JlP'
7

Channel Bottom Width/Diameter ~C2~ feet Side Slopes (Z) ~



Greiner Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

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

HYDROLOGIC SUMMARY SHEET - !".'s/,'/I'2

Drainage Area Identification

Area 0.~O square miles

Upstream Elevation /~~

Downstream Elevation J4 eo
Lc /./4 miles

Hydraulic Length (L) ~t'~ miles

Slope (S)~feet/mile

L • L )0.38
SO.5 C-

La 9 = _-""oc:;..:......4.....boG.-_hoUrs

LAND USE

Subarea %Total Zoning Development Soil
Mi 2

Area Status Status Group CN Comments

D.S-\ 8:s- ()l1dev~lorj ~~>(r f B 7b
POOl!'" +.,

p;..; .... Lo.r't'
'~) 0,08 14 If c 81 '5~- 7~

ao/ \ ,I b BG
Weighted CN .8~(2~)~ ,14(9/) i.OI ('£1'01):- 7S':9£

- '·HYDROGRAPH ROUTING DATA

Channel Length (L) ~~ feet

Channel Roughness (n) O.V':5·

Channel Slope (S) O.CbZ3 ft./ft.

Shape (Trap, Deep. Circ) ~jI?

Channel Bottom Width/Diameter ~~~u feet Side Slopes (Z) / CJ



Checked by Date _

HYDROLOGIC SUMMARY SHEET - f-r; ~.f:r'1

Job Scatter Wash Drainage and Storm Drain
Study Index No. SI-886366

(i
Calculated by n· C, Date Z - 28 Sheet No. -l

o,~

Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Greiner

Drainage Area Identification ~~j7

Area O. q~ square miles

Upstream Elevation 1800 Hydraulic Length (L) 1.70 miles

Downstream Elevation /f;/C Slope (S) /68 feet/mile

Lc
O.7(p miles

Lag = Ct
( L . L )0.38 Ct aU Lag = 040 hours

SO.5c-

LAND USE

Subarea %Iota1 Zoning Development Soil
Mi 2 Area Status Status Group CN Comments

Q/4 IS- UI1 divc loft J ~l>tr+ 13 77- FiA. ; r Cl/~""
.-- ) 0.44 4~ c 8/(I ?7oj-7t'l

O,~8 7:J'1 (/ D 8'
Weighted CN ,!~(7 -z.-) ~. 4 ~{e,t J+ .~ 7 (&6) ~ 8/.0

. HYDROGRAPH ROUTING DATA

Channel Length (L)_1?4000 feet Channel Slope (S) O'.oo~ft./ft.

Channel Roughness (n) tY.o~· Shape (Irap, Deep. Circ) ~t2
I

Channe1 Bottom Wi dth/Di ameter 0 feet--=---- Si de Slopes (Z) ~

)



Greiner Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

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

HYDROLOGIC SUMMARY SHEET - ~r'z 1,/1r;;
CalculateO by /?? C. Date z-Z,B Sheet No.~
CheckeO by Date of J.L

Drainage Area Identification NSWb

Area 1.2~ square miles

Hydraulic Length (L) ~ ~4?Upstream Elevation . !~/~

Downstream Elevation /4C?4___ Slope (s) 43 feet/mile

miles

Lc
[,;, 3 miles

Lag = Ct ( L • L )0.38 Ct °7l, Lag = 0.56> hours
SO.5C-

LAND USE

Subarea %Total Zoning Development Soil
Mi 2

Area Status Status Group CN Comments

0.83 ~I UT'rk.<lof~f bw,T B, 7S p"tJ..... - (~,,: r
,- )

0, \ l '1 D g~ ~oJ· 7~-

- . -·HYDROGRAPH ROUTING DATA

Channel Length (L) feet----
Channel Roughness (n) ___

Channel Slope (S) ft./ft.----

Shape (Trap, Deep. Circ) _

)

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



Greiner Greiner, Inc.

Tucson 602 887-1800
PhoeniX 602 275-5400

Job Scatter Wash Drainase and Storm Drain
Study Index No. ST-886366

HYDROLOG IC SUMMARY SHEET - Col:: 5 fl/l/"'

Calculated by t22 C--. Date Z-Zh Sheet No.~
Checked by Date of l.2!-

Hydraulic Length (L)~miles

Slope (S) 2BZ feet/mile

Drainage Area Identification I1J$WO(

Area 0.38 square miles

Upstream Elevation It?~t'

Downstream Elevation 1£7~

Lc o.S7 miles

Lag = C
t

( L . L )0.38
SO.5c-

LAND USE

Lag = 0.28 hours

Subarea % Total Zoning Development Soil
Mi 2 Area Status Status Group CN Comments

0,('[ 30 VI'! j€vf b!~J h'9'r+ G 72 h:r"" [c/v"'-
- ,. )

o.oG- l5 c, 81 3tj- 70l-

0.21 'I
~ 8~S~

Weighted CN -:3;; L7~) 1-. / s-tb I.) .,. . ~S- (a-ep ~ :- BI. I

HYDROGRAPH ROUTING DATA

Channe1 Length (L) 14, ZOO feet

Channel Roughness (n) £"O~

·Channel Slope (S) 0,0078 ft./ft.

Shape (Trap, Deep. Circ) ~.~
I

Channel Bottom Width/Diameter ~C/ feet Side Slopes (Z) 2)0

i



Checked by Date _

HYDROLOGIC SUMMARY SHEET - FrJ""I:/'71

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

j/

Calculated by 111. C . Date z-zb Sheet No.~

o,J1L

Greiner, Inc.

Tucson 602 887-1800
PhoeniX 602 275-5400

Greiner

Hydraulic Length (L) Z.71 miles

Slope (S) ~~ feet/mile

Drainage Area Identification SSW,_
Area I, Z 1_square miles

['.&'

Upstream Elevation /~t?t'

Downstream Elevation 1~2>

Lc-l. {g" miles

Lag = C
t

( L . L )0.3B
SO.5c-

Lag = 0 .. G(P hours

LAND USE

Subarea % Total Zoning Development Soil
Mi 2 Area Status Status Group CN Comments

O.oG S m.H. r~r 1< 13> 8fR
'~) O..~O 8t8 \)eS(r-r .B 7~ ~"'...- Cv~~

0,01 7 (()l'hrnf'Y'C,'#. IUr1ccm!nt) B 8 ( ,
Weighted CN .. o5'(/YfeI':J I- ,88 (7S-)+ . 07 VEi./ \ -- 7(;72

" 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) _



HYDROLOGIC SUMMARY SHEET - &/r7f1f
Calculatea by fYI. Co. Date:b· L Sheet No. :....L.L....
Checked by Date of -&

Job Scatter Wash Drainage and Storm Drain
Study Index No. 5T-886366

Greiner, Inc.

Tucson 602887-1800
Phoenix 602 275-5400

Greiner

Drainage Area Identification SS lUZ

Area Q. Zl!> square miles

Upstream Elevation I 47!7
Downstream Elevation 14o~

L
c

Q. tfo miles

Lag = C
t

( L . L )0.38
SO.5c-

Hydraulic Length (L) 1,'7'/ miles

Slope (S)~feet/mile

Lag = _-=O~.Z,.LP..l..-(_hours

LAND USE

Subarea %Total
Mi 2 Area

().Or' ZZ
~fR

o.D1 (u

Zoning Development Soil

Status Status Group CN Comments
~t.sty+ LJV/~~/"lj IS 7S" J1~O.060

,-1J:'/.tJ tHe yf:I:f <::::::\3 7S r1=o.o-z,
?.. c') ...D 8fR

Wei gh ted CN._..;;....w:;.ds..::..b~{-..I-2.....:::.S--,J""",---_-I-_. --=/Z-::...lL......d:::;...;:G::;;........o"j_.>__7~(P~.$:::.-'2/-=-- _

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) _



HYDROLOGIC SUMMARY SHEET -1<: s l""

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

Calculated by t17.C~ Date '3- '1 Sheet Nfl I~
Checked by Date of~

Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Gfe!ner

Drainage Area Identification SStJ.3

Area o. 3~ square mil es

Upstream Elevation 1460 Hydraulic Length (L)---l.70 miles

Downstream Elevation~ Slope (S) ~z, feet/mile

Lc
O,8~ miles

Lag = Ct
( L . L )0.38 Ct a 5""3 Lag = D,32 hours

SO.5C-

LAND USE

Subarea %Total Zoning Development Soi 1
Mi 2

Area Status Status Group CN Comments

U. fS- Cf~ (I1~'f.lJ use ~;~f B 7S"' t1~o.o~u

D,o?' ~
~o ..D 862

Wei ghted CN__._r_S-_C-L2--=~-:..........,..lj~I-_._O_S-....:oG~g~c;=-)_.:.-__7~s:..:..-. .......t4~C:.....- _

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) _



Greiner Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

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

HYDROLOGIC SUMMARY SHEET ;:-Ll~ylvr
Calculated by t!l Co. Date 3- tP Sheet No. -l-
Cnecked by Date of~

Drainage Area Identification MSW I..
Area I.?::>7 square miles

Ct D. 7£
.Ct~ 2411 :

Upstream El evati on /1J(p~

Downstream Elevation I~/~

L O. ze; miles
c

Lag = C
t

( L • L )0.38
SO.5C-

Hydraulic Length (L) I. -, miles

Slope (S) tor; feet/mile

Lag = a. 'to hours

e4 ( O.C1~ (. .rs-) -t ."z.(..,.r~
LAND USE

Subarea %Total Zoning Development Soil

Mi 2
Area Status Status Group CN Comments

I3:7t '10 F/-dp7..:.-, C 'E'I
Of, 7~ 1D·3" Z~ II .. Ils:ck- IO~-/~4. - I.~(lf.[; D etA l'~!, J"

0·/1 /() II t5~ O.~Il"'e;.., D l?~
15 t 1""~ n:0.,,4

O.I( II >~(;"1. C1.l."'c.. 1) Btlb ,. c:.. U.) 8\ tpZ J~
O.OS" .3 £t' 5. . o-t- 0/'" -:==:::,D (t) $q Z7f, :rt11f.
o. tt I 45"" t'l,ctd Use ~~ :r,.,p -t If

.7~ -n:fl.oteC, Bs'l,;,
Weighted CN 83

'. HYDROGRAPH ROUTING DATA

Channel Length (L) 8000 feet

Channel Roughness (n) 0.02

Channel Slope (S) • 00'( I ft./ft.

Shape (Trap, Deep. Cire) li"f

Channe1 Bottom Wi dth/Di ameter 4- 0 feet
--~--

Side Slopes (Z) ~=--___

4- Qedve-ed \\yr~ -h, /.07 fh1., 1. to \(fQ(.,C+ 0/1· C;,lte
YctrYi+;W'\ [r;-0tJ .rOY 111,'f..fd lAM

.-



Greiner Greiner, Inc.

Tucson 602 887-1800
Pnoenix 602 275-5400

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

HYDROLOGIC SUMMARY SHEET - &-Ivre
Calculated by j;YJ, c;.. Date 3-;" Sheet No.~

Checked by Date of~

Drainage Area Identification AJSWZ,

Area~ 0, 70 square miles

%Total Zoning Development Soil

Area Status Status Group CN Comments
40 /J1.o. $~7-r B-O 80 /7 = o. l> l.

4~ Co"",m C1~kf"'f S-D 70 11= o.o~

7 \<t So 5"- I~ r;./~ -7'1;",/, B> '7 11::~o'l.-

R(~ lS"of" RIA - 'fpJ ;"f S 11= O.ol-

/0 Pu If,e,. ~K Jq, 1"'p ~3 77 11= ~
,78. r,(, (;/. (.}-z...

Hydraulic Length (L) G.tb miles

Slope (S) 3> "

Upstream Elevation /~lCi

Downstream Elevation /44 ~
L D. q,s- miles

c

Lag =C (L' L )0.38
t SO.5C-

LAND USE

Subareal

Mi 2

0.7,8

') 0, 3
o.o~

tJ.Ol
Weighted CN

0.48
Ct 6tSS
. Gt = lAJ'1 ~

feet/mi 1e

C).!:J1./

Lag = ~ hours

Z~LC/, CJ7,L~lJ)-f- o.(/~(.IO »

- - --HYDROGRAPH ROUTING DATA

Channel Length (L) feet----

Channel Roughness (n)----

Channel Slope (S) ft./ft.

Shape (Trap, Deep. Circ) _

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

-,J;"1. 80,,7



Greiner Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

JOb Scatter Wash Drainage and Storm Drain
Study Index No. S1-886366

HYDROLOG IC SUMMARY SHEET - &-/vYr
Calculated by /!2. C. Dale 3-V Sheel No.~

Checked by Date of JL.

Hydraulic Length (L) 0.98 miles

Slope (S)~feet/mile

Drainage Area Identification j):2LLJ;S

*Area ~ ~3 square miles

Upstream Elevation / ~O()

Downstream Elevation_"":"'<-"'"""--

Lc 0.14 miles

Lag = ct
( L • L )0.38 Ct (). cr fe Lag = O. G4_hours

SO.5C-

LAND USE
Ct ; Z~I7: ,01 Lz,A. J

Subarea %Total Zoning Development Soil
Mi 2

Area Status Status Group CN
0.01 I~ Fk"df7~ C- 81

o.IZt 2-'3 H: ",,oJt !C7-J5l '1..11";...,

4 II z.n.. b 8~.lr~f'
) 0,01./

4 " '> :.s-t .6/.1",/
O.Ov

6·Z rt/A g.c.- t:>. BZ t7~
D.~q ~~ IZ1!'S ~"'I

O. () II ~ Tb.~. J 8S-~ :J"'p, G 8,
Weighted CN 82.

Comments

-n=t'. 0 'V

--HYDROGRAPH ROUTING DATA

Channe1 Length (L) It. 000 feet
I

-Channel Slope (S) 0.007S ft./ft.

Channel Roughness (n) O. QU Shape (Trap, Deep. Circ) ~tJ
/

Channel Bottom Width/Diameter_~4=t? feet Side Slopes (Z) ~



Greiner Greiner, Inc.

Tucson 602 887·1800
PhoeniX 602 275-5400

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

HYDROLOGIC SUMMARY SHEET - &+c.JV"e
Calculated by jI1.C, Date 3=~ Sheet No. -4-.
Checked by Date of~

Drainage Area Identification .AJSW4_

Area O.e(,· square miles

Upstream Elevation I~/S- Hydraulic Length (L) t. W miles

Lag = C
t

( L • L )0.38
SO.5C-

Slope (S) 4~J~__feet/mileDownstream Elevation

/,0 {

LAND USE

}1lL

o.4~
Ct e; 66

L.t;. zAY'1 :

O.~1.,;

Lag = .f4....4?s hours

Z+[.OI8(./-t ~+. O-z.L •-;~~,... . OZ2(.z,,)~ o.>(·z....U

CN Comments
;;.tr lJ>l,,''''P ~ 0.01..-

e r -'Ill'..., (,7.01.-7"

7' -7~~ U,O"L-

77 '1"':",/ ".01-

71 1J.-Z:"'r (7:: O.o'Y

Soil

Group
.(3

B-c..
~-~

B

C>

P,,-,,
~'bIVtt

~-IS" I<jA
/S"+ iliA

Development

Status

Subarea %Total Zoning

Mi 2 Area Status
O.l,\ 2-4 Pvbl:c..

O.4b·~..o~t.-z, ~r, K~ 5

0,5"04 ~ o. ~4:- 30 Re 5

0./0-'(7,0)' 4. f<'f,S.

*o.ZA~a.l-z.. 1+ :J-vD
Wei ghted CN. 7:...::s-.~• .....I.7-'5..-t-- _

.. 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) _

1(.0



Greiner Greiner, Inc.

Tucson 602 887-1800
PhoeniX 602 275-5400

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

HYDROLOGIC SUMMARY SHEET - ~~vye
Calculated by m· C. Date 3- tI Sheet No .s-
Checked by Date of ..L1t.-

Drainage Area Identification )l);>vvI~

Area~squaremiles

Upstream Elevation J 1UJ Hydraulic Length (L) f.12:> miles

Downstream Elevation I£'/~ Slope (S) (.,/0 feet/mile

Lc O.fetz miles

Lag = Ct
L • L )O. 38 Ct 0.1& Lag = cPt ?:li hours
SO.5e-

LAND USE

Subarea % Total Zoning Development Soi 1
Mi 2 Area Status Status Group CN Comments

a.oe 7 rlo.J,L e- er j}.: 0.0 f

0.37 30 H,' 1It.'h /o- /fl,5/y( /}:: C'.01
zt, t ;,../

b 8~
5,-t ,.

OIL.) 18 • tSf. " I "

(I 3~lv '1
out "

CJ.fu 1\
DI~7 S'C.- \ZfS. o-t fl/A C- el 11.:0 . 04 Z?/,p,j.

Weighted CN 81.19

. '. HYDROGRAPH ROUTING DATA

Channel Length (L) jO,()OV feet
>

Channe1 Roughness (n) {).O-z,··

Channel Slope (S) 0.00 ~ft./ft.

Shape (Trap, Deep. Cire) T~A r

Channel Bottom Width/Diameter 4c? feet Si de Slopes (Z) >3



Greiner Greiner, Inc.

Tucson 602 887-1800
PhOenix 602 275-5400

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

HYDROLOGIC SUMMARY SHEET - Fv+v~

Calculated by m, c . Date 3- , Sheet No. --'2-
Checked by Date of J.!:-

Drainage Area Identification /lJSu/cP

Area~ 0.30 square miles

Ct O. ~ ,_ Lag = 0.34 hours

·Ct ; tAl): Z4Cl.,(.Ol.1..-JT,~,(.oltJJ

Soil

Group CN Comments

C-B 47t~~ /}:: O.O'Lz"

6-~ q~ :Jf#1P ,Y};o.CJI!3

B. 7~1.7""(J J7,:-O.ov

Development

Status

Hydraulic Length (L) l·O!? miles

Slope (S) 4~ feet/mile

(,AJD

Zoning

Status

Upstream Elevation I~/~

Downstream Elevation 1 4~O

L
c

I, / { miles

L C (L' L )0.38
ag = t SO.5c-

LAND USE

Subarea %Total

Mi 2
Area

o.'l:S 77
,

Z:~
)

0.01

c.OcJ~ "v/tar
Weighted CN

- HYDROGRAPH ROUTING DATA

Channel Length (L) 3000 feet Channel Slope (S)t'.OO'L]. ft./ft.

Channel Roughness (n) Dr [) 1'3 Shape (Trap, Deep. Circ) h-Pt!
7

Channel Bottom Width/Diameter ~C) feet Side Slopes (Z) ~



Greiner Greiner, Inc,

Tucson 602 887-1800
Phoenix 602 275-5400

Job Scatter Wash Drainage and Storm Drain
Study Index No, ST-886366

HYDROLOGIC SUMMARY SHEET -I-~-I,..)r~

Calculated by m. c,.., Date 3-k Sheet No.~

Checked by Date of J1L-

Drainage Area Identification AJSlJ7

Area O.qtr square miles

Upstream Elevation /dClO Hydraulic Length (L) 1.7t) miles

Downstream Elevation I~/S- Slope (S) 1'8 feet/mi 1e

Lc
0./& miles

Lag = Ct ( L . L }O,38 Ct 0. qr, Lag = DslD hours
SO.Sc-

LAND USE

Subarea %Total Zoning Development Soil
Mi 2 Area Status Status Group CN

0./7, IZ f.~:q,L.,

a44 4~ iCG .s O'-Z, ~/b Z7t'/f,j>
o.Zf Z~ H.. II~.'d't' IO-I>~ zitJf'JjJ

0, (S"' Iv II ~r", lsj ;~t
eJ,OS;- ~ IJ ) >$'"/. G!l,"!
Weighted CN 8/.h

Comments

-HYDROGRAPH ROUTING DATA

Channe1 Length (L) /3 0 CJO feet

Channel Roughness (n) 0, at

Channel Bottom Width/Diameter ~CI

Channel Slope (S) O.vOb:S=ft./ft.

Shape (Trap, Deep, Circ) ~'I?

I

feet Side Slopes (Z) 3>----



Greiner Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Job Scatter Wash Drainage and Storm Drain
Study Index No. S1-886366

•

Calculated by 1?1, C, . Date -g- tP Sheet No. .2.....-
Checked by Date of JL

Drainage Area Identification )J$WtfZ
~ 1".

Area D. ~t,; square miles

Ct o.~4_

·Ct : 241'1=

Upstream Elevation I~/~

Downstream Elevation /40L
Lc 1."b 3 miles

Lag = C
t

( L • L )0.38
SO.5C-

LAND USE

Hydraulic Length (L) ~. ~~ miles

Slope (S) 4.3 feet/mile

Lag = o. 42,. hours

24 [. O&,(. oA. J",.~ (o-z:t)f. 7,~{OI!J]

Subarea
Mi 2

0.01

0.34
6. f '1..-

Weighted CN

% Total Zoning Development Soi 1

Area Status Status Group CN Comments
£; as. '"n ,lev( iPftci }1:0. o~

{gg lZrs Z-5 RIA 471 "7 /7:0. tJ ,,2.

~4 ..TN~ q~ ,'/I"r /"?::'o.olg

7s: 7,
-.HYDROGRAPH ROUTING DATA

Channel Length (L) feet

Channel Roughness (n)----------

Channel Slope (S) ft./ft.----------

Shape (Trap, Deep. Circ) _

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

: S4. 8 J;



Greiner Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Job Scatter Wash DrainagLand Storm Drain
Study Index No. ST-886366

HYDROLOGIC SUMMARY SHEET - &+v'Ce.
Calculated by "", C · Date '3 - <::e Sheet No. --1-

Drainage Area Identification M5tA,)1

Area O. '"bE> square miles

Checked by Date _ o,~

Hydraulic Length (L) ;./1 miles

Slope (S) GYZ feet/mile

Upstream Elevation I~~~

Downstream Elevation /~/~

L 0,5;7 miles
c

L C (L' L )0.38
ag = t SO.5e- Lag = D. "lb hours

LAND USE

Subarea % Total Zoning Development Soil
Mi 2

Area Status Status Group CN Comments
O.O~ /Ce Fk:J,L, 6
0./ fJ 4v IZ~>. o·z, KIA I3-C z71 //11/
0, IS- 40 1-1 i II,:J(.. /6 ·'''"4 D e,(,j /7 /l;'Oco4

O,O( Z H: 1f~,.Je lst, b 6Z ,eml
Weighted CN SI. ,

- - --HYDROGRAPH ROUTING DATA

Channel Length (L)~feet

Channe1 Roughness (n) O.O~

Channel Slope (S) 0. 0 0712 ft./ft.

Shape (Trap, Deep. Cire) -r'r~12
I

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



Greiner Greiner, Inc.

1ucson 602 887-1800
Pnoenlx 602 275-5400

Job Scatter Wash Drainage and Storm Ora; n
Study Index No. ST-886366

_---->-H-'-'-Y=DR'-'-"OLOGIC SUMMARY SHEET - Fv4v ye

Calculated by 1t1.e- Date 3- ? Sheet No~

Checked by Date of JL

Hydraulic Length (L) t.71- miles

Slope (S) ~.<L: feet/mile

Drainage Area Identification SSW J* _-=~""-l._

Area O.(p2- square miles

Upstream Elevation /~OO

Downstream Elevation J403»
L
c

/. tiC, mil es

Lag = C
t

( L . L )0.38
SO.5c-

LAND USE

Lag = O.34--hours

Subarea
Mi 2

%Total

Area
/00

Zoning

Status

.7,AAD

Development

Status

Soil

Group -..f!L
J3 QS2 ;n'1?

Comments
11=0.0/8

'- HYDROGRAPH ROUTING DATA

Channel Length (L) feet----

Channel Roughness (n)----

Channel Slope (S) ft./ft.

Shape (Trap, Deep. Cire)----
Channel Bottom Width/Diameter feet Side Slopes (Z) _



HYDROLOGIC SUMMARY SHEET - ~ vve
Calculated by )?2.e:-. Date;:'- I Q Sheet No. -ll-
Checked by Date of~

Job Scatter Wash Drainage and Storm Drain
Study Index No. ST-886~

Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Greiner

Hydraulic Length (L) I. I f miles

Slope (S) 4 Lfeet/mile

65W z.-,Drainage Area Identification
---.;;;~..;;;...--=--

Area~Squaremiles

Upstream Elevation /47S­

Downstream .Elevation /40S­

L (J. 'I (P mil es
c

L C (L' L )0.38
ag = t SO.5C- Lag = O. z3 hours

LAND USE

Subarea
Mi 2

%Total

Area

/t:70

Zoning

Status

:rrJdvc;{.~.. ,

Development

Status

Soil

Group CN Comments

Wei ghted CN. --!-7-=r;:....-.:....-~_u _

-. 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) _

r )-



Greiner Greiner, Inc.

Tucson 602 887-1800
PhoeniX 602 275-5400

Job Scatter Wash Drainage and Storm Drain
Study Index No. S1-886366

HYDROLOG IC SUMMARY SHEET - ;::..I.n~

Calculated by 111, C . Date;: - I ~ Sheet No,~

Checked by Date 01~

Drainage Area Identification SSw3,

Area D. ZO square miles

Upstream E1 evationl4~O

Downstream Elevation Ift?~

Lc O.!3~ miles

Hydraulic Length (L) /.70 miles

Slope (S) :3 Z feet/mil e

Lag = Ct
L • L )0.38 Ct 0,43 Lag = O,2CR hours
SO.5C-

LAND USE

Subarea %Total Zoning Development Soil
Mi 2 Area Status Status Group CN Comments

/00 JYJJr.J~-ft':1I f ~/D 'l~ :r~/, /'?,:o,C'0

t)'-
Weighted CN --'-)_.£:..L..-.{~~~ _

" -. --HYDROGRAPH ROUTING DATA

Channel Length (L) feet------

Channel Roughness (n)----

Channel Slope (S) ft./ft.

Shape (Trap, Deep. C;rc) ___

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



J
...... f

Greiner Greiner, Inc.

Tucson 602887-1800
Pnoenlx 602 275-5400

Job Scatter Wash Drainage-and Storm Drain---
Study Index No. 5T-886366

(7 I
Calculated b)' In. c... Date 4 - Z4 Sheet No. __

Checked by Date of~

)JSwl

Hydraulic Length (L) 2./8 miles

Slope (S)~feet/mile

Drainage Area Identification ~~I

Area~.8l- square miles

Upstream Elevation / f:"ZO

Downstream Elevation I ~ 4S"

Lc 0. 15' miles

.. Lag = C (L' L )0.38
t SO.5c-

Lag = a 48 hours.

LAND USE

Subarea %Total Zoning Development Soil
Mi 2 Area Status Status Group CN Comments

7S- 13 7S

'J 5 C- 8/~-. '.

eo D B~

Weighted CN 77. S-

'HYDROGRAPH ROUTING DATA

Channel Length (L) feet----

Channel Roughness (n)----

Channel Slope (S) ft./ft.

Shape (Trap, Deep. Circ) ___

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



HYDROLOGIC SUMMARY SHEET- r~OK~+-

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

4 &
CalculateC: by fY) . c.. Date - Z.4 Sheet No. -Z-.
Checked by Date of JL

Greiner, Inc.
Tucson 602 887-1800
Phoenix 602 275-5400

Greiner

~. '

Drainage Area Identification p:'c,c..

-Area~square miles

Hydraulic Length (L) G6 ~( miles

Slope (S) fr>B feet/mile-

Lag c O. Z'b hours
-~'--=~--

.... LAND USE

--
Subarea

Mi 2
%Total

Area

Zoning Development Soil

Status Status Group CN Comments

FvJI1Y( {e- ~ R"C. B 7S-.
c.. 8,..2:5 \Z"c..

Weighted CN. 7!--.L..7.:;.~_' _

.·~--HYDROGRAPH ROUTING DATA

Channel Length (L) 4000 feet Channel Slope (S) C/.Ol?LL-ft./ft.

Channel Roughness (n) 0024_-. Shape (Trap, Deep. Circ) hAP
7

Channe1 Bottom Wi dth/Di ameter Z 0 feet Side Slopes(Z)_.....;::~:=---_



....

Greiner Greiner, Inc.

Tucson 602887·1800
Phoenix 602 275-5400

Job Scatter Wash Drainage and Storm Drain
Study Index No. 5T-886366

?
Calculated by p? C. Date 4-ZA Sheet No.~

Checked by Date of~

Slope (S) IPs- feet/mile

Hydraulic Length (L) J.O miles
;

-- Drainage Area Identification F~~

. "

-- Area Q. 4Lsquare miles

Upstream Elevation I ~/S:­

-- Downstream Elevation~ 4S-0·

L 0.5"4 miles
c·

___ Lag = C
t

( L • L )O.3~..
SO.5C-

.. Lag c O.Z~ hours

-- _........ -.. -- .

LAND USE - - ..- -.-_.---- -

Subarea %Total" Zoning Development Soi 1

W 2
Area Status Status Group CN, .

"80 Fvlr.!~. [Z-s- ~C 13 7S'
ZOo . ,. ",S' ~J\e,., e- cS'L

Comments

. .Wei gh:ted CN -""7-:(Q.............Z"-- _

.,., HYDROGRAPH ROUTING DATA

_Channel__ Length (L)-A 700 feet Channel Slope (S) O. DO" ft./ft.

. _Channel Roughness (n) O.OZ4 Shape (Trap, Deep. Cire)

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



Job Scatter Wash Drainage and Storm Drajn
Study Index No. ST-886366Greiner Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

HYDROLOGIC SUMMARY SHEET
Calculated by P2. C. Date -A -Z,4
CheCked by Date _

Sheet No. ---1-
of --lP-

Drainage Area Identification FC-4__

Area O. q Lsquare miles

Hydraulic Length (L) /,~ miles

Slope (S)~feet/mile

Upstream Elevation IPS;

Downstream Elevation-l44S'"

L 0·81 milesc

-- Lag = Ct ( L • L )?. ~~
SO.5C-

Lag = O. '37 hours

LAND USE

%Total Zoning Development Soil
Area Status Status Group CN Comments

7~ - fZ-~R~C B 7~

4 -- __ Fv-fvYe. . _. Z-5 R~(., ___ D. fJ~ __
eo Il'7d. e, __ 7~ ,

-._0- I

75:"4Weighted CN. :.....:::~!.-- _:_

Subarea
Mi 2

HYDROGRAPH ROUTING DATA

Channel Length (L) 4000 feet Channel Slope (S) 0.00(0 ft./ft.

Channel Roughness (n) 0, 0 Z~ Shape (Trap, Deep. Cire)

Channel Bottom Width/Diameter ~C/ feet Side Slopes (Z) .s=



Sheet No. L­
OlL

..
HYDROLOGIC SUMMARY SHEET

Calculated by .IYJ. C , Date tR- I
Checked by Date _

Job Scatter Wash Drainage and Storm Drain
Study Index No. ST~886366

Greiner, Inc.
Tucson 602 887-1800
Phoenix 602 275-5400

Greiner

Hydraulic Length (L) 0.8:;- miles

Slope (S) .3 0 feet/mi 1e

L C2.4~ miles
c-

L C (L· L )0.38
ag = t SO.5C- Lag = O. 3.5"""' hours

LAND USE

--
Subarea

M•21 .

%Total'

Area

Zoning

Status

Deve1opment .

Status

Soil

Group CN Comments

g
g

fP9
7(;

Weighted CN- ---J7~4~. ....::6~ _

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 (2) _



~Sheet No, __

"

HYDROLOGIC SUMMARY SHEET
Calculated by ,//'/' C. Date (0 - 7

Job Scatter Wash Drainage and Storm Drain
Study Index No. ST·886366

Tucson 602 887-1800
Phoenix 602 275-5400

Greiner, Inc.Greiner

Checked by Date _ 01 __

Drainage Area Identification ~~~ts

Area Q, z4 square miles

Hydrau1ic Length (L) L?t5~ milesUpstream Elevation 14 s;0

Downstream Elevation I~ZI

0,4,3 milesL,...c----.;~-.;::::..--

Slope (S) Z7 feet/mile

Lag = C
t

( L • L )0.38
SO.5c-

Lag = 0. 37 hours

LAND USE

Subarea %Total Zoning Development Soil--
Mi 2 Area Status Status Group eN Comments

ZO q,~ is 61
(D eo Ef" 1:(J b 76

Weighted CN 74, re

- 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

C"... :....-.1

Greiner Greiner, Inc.

Tucson 602887-1800

Phoenix 602 275-5400

HYDROLOGIC SUMMARY SHEET
Calculated by //7. C . Date c;, - 7
Checked by Date _

Sheet No. --:l....-
of 1!l.....-

Drainage Area Identification FcSC­

Area 0,3 J square mi 1es

Hydraulic Length (L) O·B~ miles

Lag =

Upstream Elevation 11,(, S­

Downstream Elevation~

L
c

O. 43 miles

Lag = C
t

( L . L )0.38
SO.5C-

LAND USE

Slope (S) 40 feet/mi 1e

0.34 hours

Subarea %Total Zoning Development Soil
-- Mi 2

Area Status Status Group CN Comments

11 .
~ ~1'?:-~

E) 86 £':" f:? b 7{P

Weighted CN 14, t?

HYDROGRAPH ROUTING DATA

Channel Length (L) feet----
Channel Roughness (n) ___

Channel Slope (S) ft./ft.

Shape (Trap, Deep. Circ) _

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



Checked by Date _

Greiner Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Job Scatter Wash Drainage and Storm Drain
Study Index No. 51-886366

Calculated by !>,?, c;.. Date .(-24 2ntNo. -8-
ofj{L

Drainage Area Identification ~~~

. Area o. z.:s square miles ...

Hydraulic Length (L) 0. ~ I milesUpstream Elevation 1436>

Downstream Elevation 14/ Z

L - 0, ~~miles
CH

__ Lag = Ct ( L . L
c
_) o_~~.~

. SO.5

LAND USE

Slope (S) Ze,

Lag =

feet/mile·-

O. ZS hours ..

.-
Subarea

Mi 2
%Total

Area

le?O

Zoning

Status

.fu-l-\iY"t.

Development

Status

Soil

Group CN

75.

Comments

W~igh:t:ed CN. IL....:S':--. _

.. '~ HYDROGRAPH ROUTING DATA

Channel. Length (L) feet

.._Channel Roughness (n) _

Channel Slope (S) ft./ft.

Shape (Trap, Deep. Circ) _

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



Job Scatter Wash Drainage and Storm Dra;n
Study Index No. 5T-886366Greiner Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

HYDROLOGIC SUMMARY SHEET
Calculated by m. C Date {- Z£"
Checked by Date _

Sheet No. -.!l.-
of JfL.

--

Drainage Area Identification S£WI ~

Area J.le7 _square miles

Upstream Elevation !~oo Hydraulic Length (L) Z. r;-S- miles

Downstream Elevation J4/~ Slope (S) 33 feet/mile,

Lc /.:6 miles

Lag =Ct
{ L • L }0.38 C

t 0.72 Lag = O.IO~ hours
SO.5C- ./

LAND USE

Subarea %Total Zoning Development Soil
Mi 2 Area Status Status Group CN Comments

as C)~< j,,-,cl B 7~

,l~ f,,~\ t (()ffltn ~ at

Weighted CN. ..L.7-=5:~• ...LCf_O _

" HYDROGRAPH ROUTING DATA

Channel Length (L) I~- feet

Channe1 Roughness (n) O. OZ,4

Channel Slope (S) O,rJOC3 ft./ft.

Shape (Trap, Deep. Cire) ~a~
7

()

Channel Bottom Width/Diameter ;52? feet Side Slopes (Z) .s=



Job Scatter Wash Drainage and Storm Drain
Study Index No, ST-886366Greiner Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

HYDROLOGIC SUMMARY SHEET
Calculated by 117. [ . Date -4.Z~
Checked by Date _

Sheet No. -L.i2­
of -l2-

Hydraulic Length (L) (J,Z$ miles

Slope (S)~feet/mile

Drainaqe Area Identification ~SbVlf2
,F

Area O. (J{p square mi 1es

Upstream Elevation~

Downstream Elevation~

Lc tY. (4 miles

Lag =C
t

( L 'L )0.38
SO.5C-

LAND USE

Lag =

"

-0,10 hours

--

~.:~~:.
fJ

Subarea
Mi 2

%Total

Area

IDe)

Zoning

Status

Development

Status

/11. fl.

Soil

Group eN Comments

Wei ghted CN -"-_--_·-_-__----"'8'--"'G~ _

- HYDROGRAPH ROUTING DATA

Channel Length (L) feet

Channel Roughness (n)------------

Channel Slope (S) ft./ft,

Shape (Trap, Deep. Circ) ___

()

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



HYDROLOGIC SUMMARY SHEET- s-Ltt1J~
Calculated by !YJ, C . Date G=1-J-S Sheet No. .-L

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

t)

Greiner Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Checked by Date _ 01 __

Drainage Area Identification /:C{>)L)

Area~square miles

Upstream Elevation 1.5"/£

Downstream Elevation~

Lc O.4Z miles

Hydraulic Length (L) O. G4_miles

Slope (S) 7 13 feet/mile

La 9 = _.........::;.O-:..-/../-Lq__hoursLag = Ct
( L • L )0.38

SO.5c-

LAND USE

- Subarea %Total
-

Mi 2
Area

Zoning

Status

Development

Status

Soil

Group CN Comments

Wei ghted CN. ---'_---L..7-=~:....:......:oZ,~ _

HYDROGRAPH ROUTING DATA

Channel Length (L) ~C'C?C/ feet

Channel Roughness (n) .013>

Channel Slope (S)C?~~ft./ft.

Shape (Trap, Deep. Circ) C:Y"k

r.~.:;;··~.
~J

Side Slopes (Z) _



HYDROLOGIC SUMMARY SHEET - S{,Yl17Jrk?
Calculated by In ! C ! Date {p ./,g j Sheet No.~

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

o
Greiner Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Checked by Date _ 01 __

Drainage Area Identification & ~ S

Area O. 2::' square mi les

Upstream Elevation__~l=~~o~l'~ Hydraulic Length (L) O. q( miles

Downstream Elevation_J 4so Slope (S) S$'" feet/mile

L
c

O.4Lmiles

Lag = C (L' L )0.38 C
t

0.77, Lag = 0, l.! hours
t SO.5c- =l-

LAND USE

--

o

Subarea

Mi 2
%Total

Area

Zoning

Status

Development

Status

Soil

Group CN Comments

Wei ghted CN. ---::7_fR~!'2.. _

-HYDROGRAPH ROUTING DATA

Channe1 Length (L) 4$00 feet

Channel Roughness (n) . C'I~

Channel Slope (S) 0.00& ft./ft.

Shape (Trap, Deep. Circ) ere.-

Channel Bottom Width/Diameter ~ .~ feet Side Slopes (Z) _



HYDROLOGIC SUMMARY SHEET - f.-Iorm clv"':'-'
Calculated by rn· c... Date ~-I-Y'i Sheet No.~

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

o
Greiner Greiner, Inc.

Tucson 602 887-1800
PhoeniX 602 275-5400

Checked by Date _ 01 __

Drainage Area Identification S~U, c.,

Area~square miles

Upstream Elevation I£:CJC/
Downstream Elevation 1140
Le D.lfS' miles

Lag = C
t

( L • L }D.38
50 •5C-

LAND USE

Hydraul ie Length (L) l J ~miles

Slope (S)~feet/mile

Lag = _....;;:Q::;.z.......4.z£'--_hours

o

Subarea

Mi 2
% Total

Area

Zoning

Status

Development

Status

Soil

Group CN Comments

Weighted CN._~ 7..c...::::.~~'-l1 _

HYDROGRAPH ROUTING DATA

Channe1 Length (L) 3500 feet

Channel Roughness (n) 0'.0 I~

.Channel Slope (S)O,OOLft./ft.

Shape (Trap, Deep. Cire) C;ye".

Channe1 Bottom Wi dth/Di ameter ~ 0 feet Side Slopes (Z) _



(G]lf~nrru~~

~rru~nrru~~~~Ui1~

Appendix D



----------------_._--.- -
LO;(/h, ~ liZ 0 05' .30" L liT.: 33 0 I.fZ I SO If

·-

PRECIPITATION VALUES
SCATTER Wr-]SH

PRECIPITATION VALUES CINCHES)
RETURN

24 HOUR DURATIONPERIOD 6 HOUR DURATION

(YEARS) MAP CORRECTED MAP CORRECTED
VALUE VALUE VALUE VAWE

2 J.2. 0 f,2.Z J,Sz. I,S?

5 1,70 1,72 2,2D 2,/Q

10 2,05 2,O.s 2.,S2. 2,:58

25 Z.,~z. 2.,,+7 ~,Iq 3,/0

50 2,85 2,B4- .3S'f 3,Ste

100 3,20 3,2/ 4,10 4.05

Yz= -0.011 + 0.942~~~)
Y2= bIBB

'100.= 0.494 of- 0.755 (X; \. \X4 !
_,' ..Yjoo = Z. 4 \

XI = 2 YEAR 6 HOUR CORRECTED PRECIPITATION VALUE

X,= 2 YEAR 24 HOUR CORRECTED PRECIPITATION VALUE

X3 =100 YEAR 6 HOUR CORRECTED PRECIPITATION VALUE

X4= \00 YEAR 24 HOUR CORRECTED PRECIPITATION VALUE

YZ = 2 YEAR I HOUR CALCULATED PRECIPITATION VALUE

Y100= 100 YEAR I HOUR CALCULATED PRECIPITATION VALUE

JOB NO.



01 __

Date z ...2J.I-89 s 2_ __ heetNo.__Calculated by K I'fP
Checked by Date _

JOb ~cs.c~A:..L_T.!.....7JL...!EJ¢=:::::::=___I.oI/1Jall...J.",~LLrl.!____

DescnPtion .J..fI...:....!..V!:2l:tJ:.::..~CW6~l..!._JY~ _Greiner Engineering
Sciences, Inc.

Tucson 602 327-3413
Phoenix 602 275-5400

Greiner
Engineering

(Jr---------------------------------------,

5

6

7

5

6

(,)
C) '.

'-
a.. 2

c::
~3-o

O~------...1..------.L.-----...L-------L----.--...O
2 5 10 25 50 100

­~..
- .t::-

(,)

c::

Return Period In Years, Partial- Duration Series

!
. _!_._---,---_.~._-_.. _-_.... _-. , .

1 :

,
!

~. __.~_.__~__~_. __._.,.. _~••_._~ •••_..••.r· .••.•...
; . 1



Greiner Greiner Engineering
Sciences, Inc.

Job -"S.....('...:.r3-L.77j~~~.co.....~!A~/A.:....!.~~Ii__
Description -LH~V=DI3'-V=L=d=.!o...:...:...V _

Calculated by ----'~~H...:....i=__ Date C ·2t!-89 Sheet No.~
Tucson 602327-3413
Phoenix 602 27~5400

Checked by Date _ 01 __

- i

;-t

- ;

I I ......... : ..,- --I I
T -1-I I
I 1

T I
T -tT

I---L -I I, T,
I

I
-L T

I 1
T I,
! 1..
I +I-

±
I
I
i
!

.T .i-
T I
T T
2 3

61­I
I-Ir

•
\.

:

--

(J z- nr__ =:. 0.34/ ( b-Ar)-I- C! 6S-Cj [/-hr) _
Z:hv:: .....c:? -YR =-/,00 100 - YI< :. 2,ta8

._ 3- hy..:: 0. ~GCf. {6-hr) + 0. 431 (I- hr).
3 ..'h,.: e-Yf? =1,07 J~O .. Ye:.2,87



01 __

Greiner Greiner, Inc.
Tucson 602 887-1800
Phoenix 602 275-5400

Job SCA~'_'_77E~=~"'___.LhI.Y...L..JA....5~HL__
Description ~tlL.L.LY/2IaR~o=~~,y'--- _

Calculated by --,l:~tI,-,-I=__ Date Z - 2lJ--& Sheet No. -E:..-
. Checked by Date _

DU12ATlOIJ 2 -YI2 /co-YR

/ -Ht= 0,8B GloB

2- He /,00 2/te6

- 3-HR. 1,07 2,87-

c,-HR. /' 22- 3,2/

( Zlf-l/f2 /,57 4 , 0£:

(

-. - ------------------------



Description G IA6£ - srollA6E
2-8 x7 Rc.BC. u.,yDEI' fJlNAJAc.LE PE/lr' j:;D.

Calculated by f2HE Date Z -28-89 Sheet No, _,_

Checked by Date of~

Greiner Greiner Engineering
Sciences, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Job E17 J/311 SCATr£KJ uJ/lJH

'iVI;JI/t1E.~ AVc,yn: ST~£

srAf.£. f2tA"D/JJt; f2fAf)I)/~ AI3£A !/DLlJME, VJL.
(FT. ) (/i'/Z) ( IN 2) CAe) (;t-FTJ (l1c- FT.)

1'11/ I?J ~ 9i ¢

Q,Olf8
(), (j03

/4/2 (;.837 O,CfI.3 o.C'!S o,ot.tB
j,2L!O

1/ / Z I
'-I, ¥&¥-

/4/'1- c;cjz.1 'f,t.f~9 I,02.~ 1,/ t:;Cj
1,j,ljo8

7,881
29.8SJ

/4/& 59,69 { 2.1/858 &.8Sr 9,050
£,9,575

Z~.S83
56,02. r-

IYI8 85,BBG, 8~f1~7 Jq.72~ 3S,033
8~,'1ol 58. e4q
/, 0 Sl~

142.0 /lOt 3~2 no .ttl~ :oq .12 \ 'rtf. '+82
.. 110.3'30

22.0,4\ \
l/4. 8"~

Ilf'2 I 21~. 'lQ2 220.lf8B 50. ~17 I-:R. 3s I
Z 2.1 • oft,2.

,

- .

LoW P" ACru./H.LV 1417,60

WEII2 L£N6Ttf .:: ..?,~~' @ 1\f18.o > RE.'::"E.fj TO co,q~(/TE~ PRlAlTeur

W£Ii2 lID/({Tt! :.. 772 ' @ Itt 20.0 ~!? we.e ~LTS
Wt;/ t=. LC. i.J6,"r ri ~ /000 I @ I'IZI.O ....J



Greiner Greiner Engineering
Sciences, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Job E:t7//3'f c;{JATTE~ u./ASH
Description SlAtS E "DtSCHlltKt:;;,
2· 8x 7 I2C6(. Lfljf)£fIJ PllJJJftL[ fFA~ RP,

Calculated by teH F Date z·28·&9 Sheet No.~

Checked by Date of~

I!JL£.T CUTLET COtJ,toL
ELEVATiON flW D HW.;.b Q Q Q
( FT:\ !pr:) ( FT.) ( Fr.) (eD) (c.{'f:,) (dsJ

~

Itt II JZf -, t;t ~ ¢' p'

/412- I 1 o./'l- 42 - 42

14-/4 3 7 o,~~ zsy. - 254

l"fICo 5 7 0,71 5$ - Sz.8

J4 /8 7 7 /,00 0- 6G,~ BBO &'l-

14-2.0 9 ( J,Z9 1152. 1210 1I.sZ.

J42..1 (0 7 I. '+3 /2?t, IMo IzqG,



Greiner Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Job E /71/.3 4 S cA77£~ WflJH
Description .ST:fJG.E;'- LJotu..t-f£ - QClJ.LVorT -<:MJI9l'-W:::
2-6.X7 fcBC w'1D£t! PIIJJJA(.lE fJlAI< ~D,

Calculated by f2 HF Date 3 2 ~ 89 Sheet No.~

s'l

.Checked by Date _

s&

Of~

c

6W&.6tE Cv.{)IE~r WFit ~ TOTAL
~T~E VbLUME. DJ~W{. DI.tHA~.,£ 'DJ~(kAt~C

1FT) (fJt,-FtJ (els) (ell ) (('ii 1

/'111 ¢ r/ jIf r%

/Lj /2 e, (j./g ql. - If-2

/Ljllj. ;.169 c5'f - zs4-

I'IJ(p ~O!'o 528 - S26

It/IB 3£; &33 B~lf 72 930

1'/20 91/. flB2 //52 4/2ttJ sz.7B

/£/2./ 139,3rl /29fo 91tJS /040/

"*REF~ IT> CQ-l-I/VTE/? OUTPUT rcti WEIR ~eSu.LT.s

1t\lq lolA



Greiner
Engineering Job NO. 1

ARIZONA OEPARTMENT OF TRANSPORTATION

.CULVERT COMPUlAnON RECORD

PROJECT: E 171l3t( DESIGNER:
f::HF

STATION: PINf.JACL E. 'FK. PD,
./10 L.c·r COAJTi20L

DATE:

HYDROLOGIC AND CHANNEL INFORMATION SKETCH
j SHLDR.\ I

DRAINAGE AREA fl..
\

70, • T"•• 1
\ -Lwo

-
AHW~ __

°2 -
.

TWz • j I ~ ------I·.
fl.._ fL._ EL._7t.

( 0,' DESIGH DISCHARGE. SAY 025 ) So· o. tts- 0/0 L- 7£ I 'LlIOO So • 0,34-·
. °2 , CHECK DISCHARGE. SAY Q,o . MEAN STREA" VELOCITY • -

CULVERT CAP.
HEADWATER COMPUTATION ..J )- \

t
0 ......

0>DESCRIPTION INLET CONT. OUTLET CONTROL HW aH+1lo -LSo c:. 111- ...
CHAAT ..JU lit ~w

~2: ... 0 0 %..J CO......EHU

SIZE [NTR. HW Hili HW IC. H de dc+ D TW 110 LSg HW 0
:)..J U Ow

~ u OW
TYPE D >

2·8~7
4S0W/~, % :1.- I D.lfe.c..oc 0./4

% ,
2S~ !tI .4 ~ ~ in. t+

% D.lI -..S in. tt-

i% 1.00 "1 !o. If

~ 1,2'1 Cf 0,40- •,0::2.

I~ 1.4-3 'f) o.1f12.qG,

SU...... AAy a REC~""(HDATIONS * /IN 'if' of 0./1./ IS t...E~! TII-"'lA./ 77iE CH;tI~ J(1E,/D.tz.'

L~~
TH£ Q u)AS D~rr:-Kil4/AIE/) FRO/.-{ EI-r = Yc. + (1+1ct)(~)

.,.H~OIJ.("I
T e A~lIe E(}ulJ7MIJ .B£:l"OPFS ~ Yc ·11~

~tJ.~!;7E~~o( '/j(,%)l. 1,+ (4fe )(~) l. ((r9(~f)3)
8M __ 0'__



Greiner
Engineering Job No. I

.' (~

IComputed by: Chei::ked by: Oa.e _

"ARIZONA DEPARTMENT OF TRANSPORTATION

.CULVERT COMPUTAnON RECORD "

PROJECT: CUTLET c.O!V,R:oL DESIGNER: l?Ht=
3-2- 87STATION: DATE:

HYDROLOGIC AND CHANNEL INFORMATION SKETCH
• SHLDR.\ f

DRAINAGE AREA EL.
:\

/. 1 \ -cw
.-

01 • T", • AHWa_
O2 • . TW2 • J I ~

El._1
~I.

EL._ EL._/t.

( 01. DESIGN DISCHARGE, SAY 0 25 ) So· O.4-~ % L • 7~'
"LII00 SO • o·;:/L

Q2. CHECK DISCHARGE, SAY Q~o . MEAN STREAM VElOCITY • -
CULVERT HEADWATER COMPUTATION ..J )- \CAP. 0 .... 0::;

DESCRIPTION IHLET CaNT. OUTLET CONTROL HW I:IH+I\o -L!o a:~
..,- .. Jr..,

Q CHART ...u I/) COUUENT:I;:1: .. 0 0 % ...

SIZE ENfR. HW HW HW K. H de'" dc+ 0 TW 110 LSo HW 0
::) ... u Ow

--z u OW
TYPE 0 >

iX 0,4- >< 0,7 ?',B\" rj ,3,8\ D,3Q
,.

IX o .'{ X [l,o 4,so rt [48' o,,~4- ___::s
[>< o,lf ().2~ ~,2 5,/0 ¢ s' \ (1,2,4 s
4JY~ O,~

I,S~ 4,~ S,7~ - S.B O,3d 7 IAJLEr courteL
c,q~ q,,/nlo D.~ 3.D4 .s,~ &)/3 - l0,,3 1),3LI 'tv l t.1 COIJ1td..
k.i>5

O,~ ~;J4- b.I (/'J' fa ~,~ Of 311 10 IJJL£T COIJ'nNlL''''~ -

SUUUARY a RECOMUENDATIONS
-i de B!45ED c1J /,..;LET ccu7f-1cL c..~ AfJD

H ::. J-!W - ho +LSo - 11 DjunFD .su.CH ft{ AI CU7L£r
Tt\I,· J.J . - ~ "1
Cu':;;iI:'<.L G:. Yc BY Yc:; -' Jjl%)t.

Bht_of__



07 :'44: 38 2·_·MAf<-89

SESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCAL

USER : RON fERGUSON
.AAAAAAAAAAAAAAAAAAAAA~~AA*AA*AAA*;~AA*A*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

SCATTER WASH E171134: IRRIGULAR WEIR RATING @ PINNICLE PK. RD.

IRREGULAR WEIR GEOMETRY
COEfICI£NT = 3.CO

ELEVATION 1421.0 1420.0 1418.0 141;.6 1418.0 1420.0 1421.0

--

0.00 77.00 2S0.00 420.00 517.00 848.00l000.00

WEIR fLUW EL~VAllON-DISCHA~GE CURVE

DISCHARGE

0.00

9~)3. 1:;0
1748.3S
2?99.(:4

5887.4 Li

79:52.1 '-;j

1035'/.61

1417.60
1418.00
1418.40
1418.80
1419.20
14E!.G0
1420.GO
" .J, ."; 1\ _'" ,..
.l"'t ~ ....... ." "oJl

1420.f::O
1421.20

12.66

64'/.(;6
13:20.::':4
2::141.06
3LJ~:2i .. 22

G880.63

116/':).'72

EG

141'/.80
14.18.20
14lt'.60
1419.00
141~;.40

14191lBO
1420.20
142c..GO
1421.00
1/121.4.0

}4/8
/420
142./

Q

7Z
412~
910S

1
07:44:38 2-MAH-89

1

SESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCAL

USER : RON fERGUSON



~--_.---~---

Greiner Greiner Engineering
Sciences, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Job E 17 /13 4 5CAilEK!J
Description ,srA6£ - STotJfl6 £.
'2-8 'i7 &.fC (.,(IJDF~ I -/ 7

Calculated by I2HF Date 2-28-81
Checked by Date _

Sheet No_ ---l.-
Of~

p(l1}JIM£TEJe
efAtn.j(;

(OJ 2)

NEJ.t46.E
Rt? fJ.D/rf.,
(I N2)

VOL\) M\:

CAe -n\

$iOF!A6.E
VDllJ)AE

(Ac -r,,)

1'/0377

0,001

0,00/

0,220

1,162

0,2/9

o,q 0 'f D,208

0,OCf7 O,Of I

0,Olf7

O.o'l3
0,140

jLjoB

1'104

0·130

I ' 71(,
2,7/3

1------+--------t---_._---.-

3,209
(,,371

--

2'1,7lf.7

48.753

07,011
B.72~

7,2BD

'~, 00(0

100.530 2~. 07~

12~, 702 21,087

/oo,S1s­
100,'tzr
100,570

12{.,,9&1

-I Zt" 5'12..
/ 2-(P, (poLf

/4/2

14- //

11I13

14/0
28·4-27
S(o, 8~q

, -+_~F5 .S4 ~

lfS,9SB

92 . OSS' 4~,o2.S" JO,rtoG
J3[, ,OZ"--9---f-- _

(,5, 2t.{ 0

~'1.8~8

b5.038

/41'1 - - 2<1,087 '75",737

WEIR ce£ST eL, :=1'11/,2 '\

WEle L£I./~TI7' @ 11)12 ~ '10" / ~EFEE 10 CotWIJtl7£~ PR/A/TOUi

jJEIR L£1.I5TH (i) /'1/3 ~ z:::.S' / ( FoR W£I£! !?/'l7/A/t1
WEIK Le,U(7f/ @ /'I/J.7.: 280 1

)
-'



Checked by Date _

Greiner Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Job Ef 7//3 <f S(?f/rrE/(? tU4rB
Description :sTADE - DISC!i/AtJ1£
;:. B X 7 ReEk I1JJDEIfJ r -I 7

Calculated by ~tU= Date 2 -28·69 Sheet No.~

Of~

(

INLET OCllLt=..T CONTRoL
ELeVATIoN HW D HWiD Q Q Q

(FT.) ( Pr. ') (FT:) (FT) (ds) (riJ) (cIS)

/~6:g,77 f2J 7 ¢ {/ f2J ¢

I t./LJf./.tJo 0,23 7 0,03 /~ - I

/'fo~,oo 2,23 7 0,32 17{, - /7fD

/'108,00 4,Z3 7 0,00 llJ4 - 4/¥

Ic.;/O,CO 0,23 7 O,B'1 73fo ~o to8D

Ilfll,oo 7,23 7 1,03 BClCo 880 880

1'1-/2,00 8, C. 3 7 /,/8 I07Z. 1060 JO~O

/1/-/3,00 1, z. "?::> 7 /,32 JlB4- /220 118lf

1'113,70 C(,q 3 7 1,'12 /29 &; /32-0 12~~

/414,00 !O,2.3 7 j,'Ic, 13/2. J580 /3/2

-

-



Greiner Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Job 'En IB4 5~ArrErtJ WASH
Description$TAGE> t/TQltlC.£· CJJ.WF(!T G" l.Jfl~ G- 1t;YL/

,2- BX7 I RcAC itT I -/7
Calculated by RHF Date B·2·S1 Sheet No.~

SV

Checked by Date _

Sec!

Of~

--

(

STO{:}'16E CULVd!T W~R "* WrE/R. # TOT;1L

STt96E voLUME DIScHl'Ki<£ /)/.i:MR6£ DI~Af26£ 'D/5CHiff6£

(rn Ac..· re, c.fS ~rs Q{5> (d~)

JL/O,3,77 ¢ ¢ ¢ c;7 ¢

/l/O~ o,eol I - - I

1,/0& {),220 17~ - - 17(P
~

j'lOt!> ;'/~2 4/lf - 4/lf-
/</10 8.4-'12 t:,BD - - &80

/'-/1/ )~/9?8 880 - --. 880

1'1/2 2'1,747 IDIoO 31 - 101/

. /'1/3 1./8,7S3 1/84- 401 - /S93

/'1/3,7 IP7,O/{ IZ9{P / If:, 7 ~/S Z~78

J4J4 7'5,737 /3/2 /5"'1i- 64-0 374'-~

:( fCEJ=€R. TO co~fJUTE~ ?~/tVrOtlT FOR MEl e R£Sf..ILT£

'vvE(~ - Dlr:£C-TOJ~ F=lOW To TH€. SO~ Tt~

U KEF~ ,0 CoM(Ju T£IB ?R/JJ70UT FoR we/!:.. ~E ~tlC.Ts

WeiR 'DIRcCT!Al6" FLOW To rifE. W£~7 ~cs£ rile
FI20tVT/,?6£ ~ollb.



Greiner
Engineering Job No. I

r'

I

computed by:__eboJ..H.c.~ Checked by: ...- Olte -z. -Z8 -89
, ARIZONA DEPARTMENT OF TRANSPORTATION

.CULVERT COMPUTAnON RECORD

PROJECT: E/Z/18'1
I Nl\::.\ (Ot\)IR Ol DESIGNER: RHF

STATION: ::¥;A7T~ «itwi " I-IO DATE: Z~Z8- e9

HYDROLOGIC AND CHANNEL INFORMATION SKETcH
• SHLD~.\ ,

DRAINAGE AAEA fL.
"\/

. 1 7 ~ -rw
'-

OJ • TW, • AHWa_

°1 • TWz • j r ~ -......-.....-.1·.
EL._ £L._/ EL._it.

( 0, • DESIGN DISCHARGE, SAV 02' ) So· L • 'LIIDD SO •
Qz' CHECK DISCHARGE. SAY' Q,o . "'EAN STRUM VELOClTY._

CULVERT CAP.
HEADWATER COMPUTATION oJ )-

"-0 ......
~DESCRIPTION INLET CONT. OUTLET CONTROL HW aH +/10 -LSo c~

w- ...
Q CHART .Ju lit ~w

~~ ... 0 x.J CO......ENT5
ENTR. HW dc+ 0 ::J.J

0 Ow
SIZE HW HW K. H de TW 110 LSo HW 0 OW

u
TYPE D 2 u >

2·PJ1.7
'ISO wlAJ6 eu t

O,~~Bf'. 0,03 D,2'-,

,\ \ , ~ 0.3Z. 2,23~i7ln "
\ I II 20Y(~ /"),(,,0 4,23 ,I

./~LlI

I'
, \

~~ "f),p.9 l"t2~

" "
4q~/

l.b3 7,2.'"
1\ •1/8%

t I ,\ ~ 1,18 g,2=S I'

l\ t' I~f 1,3z 7.23
I(

SU........Ry a AECO......ENDATlON S -fAAJ'; tPFt),()3 IS £.E~ Ttf/lA.J TH~ CHA~T ~EAI?J. THe Gl WA ~

BfiJ JIl/2. q ,q~ .' 0(1 -.It'MINED F'RO.c.-\ E~ ~ \(: +Q~ (~). TH~oIJI(H SU'dJTITIATloAJ
1\ t I THIJ ~GuATI{)N t>e.('{)M£1 : y: - ~

. 17_r.

I, '+ " /O,2.~ 1\ I::~ ::(~(~)t)~+(~(~).t ((Ye(~)L) 3)t \ 1\ ~
t 0 2O.~4IlJ 12'1~

8ht __ 0' __



Greiner
Engineering Job No. l

".. r'

Computed by:__" J..::R:.,.:.H..:...F:...- Checked by: Date 3~2 ~69

ARIZONA DEPARTMENT OF TRANSPOOTATION

"CULVERT COMPUTATION RECORD ..

PROJECT:~]TEI: U//l.£f/
OUTLC T C()A/I r.~()L DESIGNER: R;I~

STATION: PtNJJIiC4E £k, RP, DATE: .3-2 ...8 ?

HYDROLOGIC AND CHANNEL INFORMATION SKETCH
~ SIILDR.\. ,

DRAINAGE AREA El.
:\

7. 1 ~-Lw,-0, • TW, - AHW~ __

Qt - . TW1 • j I ~
~l·.

El._ EL_/ EL_Jt.
".

( at • OESIGN DISCHARGE. SAY Q2') So. OtQq 0/0 L- 207 1
"L/IOO So • O,{

O2 , CHECK DISCHARGE. SAY O~O . ..-UH STREAM VElOCITY._

CULVERT CAP.
HEADWATER COMPUTATION ..J )- \a ...... :a:OESCRIPTION INLET CONT. OUTLET CONTROL HWaU+-"o -LSo a::. ... - ...

a CHART ..Ju &II .....

d~
~:J: .. 0 0 :J: ..J COUUENT:I

SIZE ENTR. HW HW HW K. H dc+ 0 TW tIo LSQ Hili a ::a..J U 0 ...
-2- u 0'"

TYPE D >

2·t8'1-5 X' O,~ X Q.?> 3.70 - .3,7 011 /'). 2.; /AlLIT f"I'lJ rrA-!f

X 0.4- X (. <0 4-t e, - 4/3 0,1 Z-,Z3 !)JLIT CotV~L

X Il,~ >< 2.1 4/'l - 4Fr (J, I LJ..,Z~ / ),JL£T CClJi£'OL

~ !,>,\J.. f).~ ~ 3,Q t:),~
- ,,4- t,,2'!:J~,I ()UTLE:T" to}J'OOOL

~% 10 f t/- 1.5~ iLt,S C),~ - 1c;1~ 0,( • " .A7.2.3 nU'"rLE.T UII. '~'( L.
~I~O 0''''' 2.2. "!:> Sol ~" - (" I 0" B,Z!; Q.JTt£r cO'lTRol..

~" 0.4- 3.03 5.7 b'~ - /.,,~ Dt' ICf,l3 INLET COA/TR'Ot.
"",a,'niC 1f)·1f -3.53 ~.() ~.~ - 6,S" [1'5,1 '1,93 /NL€r Ctll\/TKbL
16~/:;P.r Cll/ 3,8~ ~.O ~/ S". - fe,S 0, I JtJ,Z 3 IJJJLE.T CaltlTI20l..

SUUUARY a AECOUUEHDATION5 tI H L h 1:- de. 13fiSE.O ON INL..t::-, c o ;v7,t:JDL Q I7AJD
-=- W+ 5D - 0 rHEA.) /jDJU$TED .suol TH-4T CO,l./7I:!Ot. Q,

1=120M H =/I W tt.So -no .:: Yc l3y Yc ={JJ<j(l:%)J.

8ht_o.__
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GreinerEngineering Job No. "I
ARIZONA DEPARTMENT OF TRANSPOftTATlON

.CULVERT COMPUTATION RECORD

PROJECT:SJ9JTE~ WMH DESIGNER:
{)tlF

STATION: DATE: 3-,$-89

HYDROLOGIC AND CHANNEL INFORMATION SKETCH
• 5HlDR,\ ,

DRAINAGE AREA El.
:\/

. 1 7 ~-Lw,-01 • TWI • AHWI_

Qz • TWz • j r ~ -....-.....-...1·.
El._ fL._/ fL._it,

"

So. Q, 3~% .280
I

( a, • DESIGN DISCHARGE, SlY 025 ) L. 'LIIOO So • /.Q,
O2 , CHECK DISCHARGE. SlY 0'0 . "'EAN STREA" VELOCITY._

CULVERT CAP.
HEADWATER COMPUTATION ...J )0 \

0 ......
~DESCRIPTION INLET CaNT. OUTLET CONTROL HW I:IH+1\o -LSo lC:. w- ...a CHART ... u lit ....

~% .. 0 0 x ... COU"ENTS
SIZE ENTR. HW HW HW K. H de dc+O TW 110 LSo HW 0 :J.J U Ow

-Z u OW
TYPE D >

l-foy..7 ~WIJJ6. t?/to I,~ IO.~ (),4- 1M J=T t'Y'l1l7M(

I) IJ iLEr COJT1XJl.

510 in.4 4,ct Co ,I I~,/A - ID,1o /,0 10":

400 I.~)' 9.S' ,
~ ~.C/S C·,

SU....ARy a RECO....ENDATIONS CUl.tlf;;RT IS fA..) Ou.TLeT CONIA:>OL 0- - SIO ('f];.

FO~ HW Et- 01= /l//Z,O

8ht _0'__



DESIGNER: __.L:./!.....;."J_._C,,:;,,_

DATE:

COMMENTSCOST

SKETCH

STATION:

TW1 =---
TW2 = ---

HEADWATER COMPUTATION ~ ~)-1------,---------------i:J .... t:
SIZE INLET CONT. OUTLET CONTROL HW=H + ho -LSo ~ ~ ~ g

~ HW Ke H d dc+D TW h LS HW ~ 5 jjo C 2 00 0 >

a

j

A:J=~L ~ ~.l- ____
!

TW __

• EL..L.. ~O:~4b EL 1t
(

a I = DESIGN DISCHARGE. SAY 0 25 ) MEAN STREAM VELOCITY = _
O2 = CHECK DISCHARGE. SAY 0 50 OR 0 100 MAX. STREAM VELOCITY=

CULVERT

OESCR IPTION

HYDROLOGIC AND CHANNEL INFORMATION
;::- .. ', I, /' I.I
f~ ."';' i '(;7 ( .....,r-. I <J""-'

(ENTRANCE TYPE)

\.n
I
I-'
(0

SUMMARY a RECOMMENDATIONS:

,..--"

. :, ...
••It;',.

);
--I
• r'

""~:'
,';' .... .

. . ~"":."



DATE:

PROJECT: SCI !fpc (.JJ61«--;, DESIGNER: _-.....1'1_'_',_C_,_

3'-S-br

COMMENTSCOST

SKETCH
STATION:

TW, = _
TW2 =---

HEADWATER COMPUTATION ~ l;j~

INLET CONt OUTLET CONTROL HW=H + ho -LSo ~ ~ ~g

l!1! HW Ke H d dc+D TW h LS HW ~ 5 ;j
D c 2 00 8 >

SIZE°

hc~Le td,

A:J=~L ~-i
.-L- ---- TW _

/ So= J""
EL._ L = ZK EL.--l T

•
( °I = DESIGN DISCHARGE. SAY 0 25 ) MEAN STREAM VELOCITY = _

02 = CHECK DISCHARGE. SAY 050 OR 0100 MAX. STREAM VELOCITY=

CULVERT

DESCRIPTION

HYDROLOGIC AND CHANNEL ,INFORMATION
--- -f ,. /.1, rC '1--; ~': j CDr7(1 • 'I . 0/7;>

(ENTRANCE TYPE)

\.n
I

I-'co

1.7

SUMMARY a RECOMMENDATIONS:

-, -


