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Janmary 30, 2007

Mr, Tim Mitros.

Subdivision Engineering

City of Coloiado Sprmgs

30 South Nevada, Suite 700
olorads Spiings, Coloiads 80903

RE:  Wolf Kanch Deiention Basin A Final Design, Colorade Springs, Colorads (Kigwa Project No, 05104)

Dear Tiin:

At the request of Roclowell Consuliing Kiowa was asked io confirm that the peak discharge rate at the
exizrinig rowers Boulevird box culvert was held 1o historic levels. To confitm this Kivwy obiined the ouiflow
hydmgraph for the Grand Cordera Detention basin from Matrix and combined il with the hydrologic model for the
busins within Wolf Rairch ihat drain to Detention Basin A and eventually to thc cilvert under Powers Boulevard,

Attached is our HEC-1 input and output that accounis for the Grand Cordera deiention basin, The 100-year
peak discharge cbialiicd @t desipn point A was 287 cubic foéi per scoond. 'This Coilpares 6 535 cubic Rt per
sccond for the 100-vear exisiing basin condition peaic discharge at design point A as summarized in the Collonwood
Creck DBPS update prepaied by Ayigs aind Assuoiales and as referenced in the Grand Condery MDDP preparsd by
Mairix. The capacity of the existing box culvert under Powers Boulevard far exceeds the 287 cubic feet per second
estinted by Kiowi.

H Kiowa can be of any Turther assistance, please do not besiiaie fo contact us,

Sincerely,
KIOWA FNOINFERING CORPORATIOR

Richard N. Wias

* Pringipal
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Ce; KEeith Ceijan, Rockvat! Consulting

~ Kich Gallegos, Matrix Design Group
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1604 South 21st Street, Colorado Springs, CO 80304
(718] B30-7342 (719)] 8630-0406 FAX
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HYDROGRAPH AT
* B . 0B 1 rew 57. 152.
TIME 6,17 .08
2 COMBINED AT
- DP RA# 15 1 Flow 95, 283.
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5.08 €.08B
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OUT FLGW

MAXIMUM
RESERVOIR
W.S,ELEWV

6979.7%
68r5.98

INITIAL VALUZ
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2.
0.
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CERTH ETORAGE
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.00 11.

L0 37,
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$987.09 GIEBL 0D
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Eao. 500,
MAXTMUM DURATICN TIME CF
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38. A 00 7.17
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. 0D
.09



Kiowa Engineer'ing CLIENT we‘.}: %&é«i»i JoB No. 5(’7 E.j’“&‘ PAGE szz

Corporation PROJECT

. S 1 DATE CHECKED DaTE gﬁf?ﬂl‘?;ﬁée
DETA]L_jé_Ag - %;wsﬁ_kmﬁ -ﬁ&, Pt )

- CHECKED By ... CoOMPUTED By_-_l&f ttn

ST [\ OLIAE

%

EB e CRES g e

e B T R @ GRS

{oe)

),

o 25 ond fBE

VZ
A
"]

e

v it

' i
#zﬁ“". f i
E b i
i &
A e
s = & A e h: I
F,L-. f f_’ !_.-:’\“* -fw,s_; Pl 'as-tf ol =




Detention Basin Volume Calcuiation
Detention Basin A Woif Ranch

elevation area area average area interval Incremental Cumulative
Volume Volume
(sD (ac) {ac) {f (ac-ft) {ac-it)
6975.5 0 0
022 0.5 0.11 .11
6976 18775 0.43
2.04 s 4.07 4,18
6978 158708 5.64
3.80 2 .60 11.79
5980 172477 3.98
4.12 2 823 20.02
5982 186220 4.28
4.49 2 8.97 Z5.99
6084 204550 4.70
4,94 2 9.87 38.88
6986 225540 5.8
5.24 2 10.69 48.55
6988 238050 5.51
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* HYDROLOGIC ENGINEMRING CENTER ®
+ 609 SESONMD STREET *
w DAYVIS, CALIFORMNIA 95616 *
* {916) 736~1L04 *
+* *
& *
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o
¥4
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JEE
hot
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ey
54
ki

A P
X W RRERHEX ERELR HEH

THIS PROGRAM REPLACIES ALL FREVIOUS VERSICGNS OF HEC-1 KNOWM AS HECL (J&N 73), HECZLGS, HECLIDB, AND HECLKW.

THE DEFINITIONSE OF YARIABLES -RTIMP- PND -RTIOR- HAVE CHANGED FRGM THOSE USED WITH THE 1873-STYLE INEUT STRUCTURE.
THE DEFINITION OF -AMSKX- ON RM~CHRRD WAS CHANGED WITH REVISIONS DATED ZB SEP 81, THIS IS THE FORTRANT7 VERSION

NEW CGRTIONS: DRME

24K OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCTULATION, DSS:WRITE STAGE FREQUENCY,
DS8:RERD TIME SERIES AT DESIRED CARLCULATION INTERVAL

LO83 RATE:BREEN AND AMPT INFILTRATICON

KINEMATIC WAVE: NEW EINITE DIFFEREWNCE ALGORITHM

HEC-1 INEUT FAGE 1
LINE ID.. ... Tovwo e TG [ I B 7 - WOl 10
1 o Holf Ranch, Master Develeopesd Drainage Elan
2 In A Basins, future develepment condition sw/detention DETA-FD.DAT
3 ID OUTFLOW FRCM CORDERA DETENTION BASIN MODELED BN 05104
4 ID E-~year and 100 Year, 24 hr Typs IIA Storm
* DIRGRAN
5 Lr 5 D 300
3 Io &
] 'R FREC o 1
B 164 A=l
B 1M RUNOEE FROM SUEB-BASIN -1
10 Br LDE0
11 N 15
14 re .4

WS YE TLLMEAR],



47
48
48

LIS ]

[a¥]

e
M
Ba
Lg
LD

Ik
ey
HZ

K¥.
KM
RI:

KK
i
B2
LS

on

KK
]
HT

KX
)
RD

GL.o000  0.3008 L0015 0.00E0  0.Q045 0.C087
U.nl8E 0.DiBe 0LOZ10D 0.0233  0.0285 0.0278
D.0GOR  DLITED Ao lN00 0.40C00  0.7000 0.7259
0Le000 0,RL00  G.BEO0 Q.AZED 0.8300 0.8380
GLE8E00 &.B3638  C.8®87H 0.BT7L3 0.8750 D.87&8
0.8275  0.9013 C.9UBG 0.3083 0.9115 .d14R
D.8300 0,2325  2.32350 0.937% D.2400 0.%425
BL2RE0 0,.2575  (.9800  (0.9623 0,8850 0.8875
DLBEOND 0L 9813 LoRzE 0.9838  0.293B0 0.9863
DLooR2E 0,9038  0.89B0 (.099E3 0.3975 0.2983
i 61
292
%)
ROUTE FLOW FROM SU3-BASIN A~1 TC DF A3
2700 L0211 0.0t TRRP 110
B-3
RUNGEF FROM SUB-BREIN A-2
r
3] 73
L2210
LEARZ
CONBINE SUB-BASIN B-3 BND A3
A3A
RGUTE FLOW FRUM DP A3 70 DP A4
1100 .02 L1 CIRC 4
A-d
RUNOFE FROM SUB-BAIIN A-4
ar-icl
1) 76.3
O.2i
HEZ=-1 INEUT
....... . DU SR - SRR
R )
CGMEINE FLOGW FROM A3A AND SUB-BRASIN RA-d
2
Ad
ROUTE RUMOQEE FRGM DPAL TO BRE
450 02 Helic) CIRC 4.5
A
RQUTE FLOW FROM Ad TGO DP A
1550 .0ls OLB TRRP 12

0.0080D
0. 0320
0.75¢0
0.84¢C0
0.8828
0.5180
0.8480
0.9700
0.5875
1.0000

0.0100
0.03%0
0.7850
0.8450
0. 8863
0.9210
ND.2478
D.9725
0. g8de

0.0120
0.0460
0.7800
0.8500
0.8800
0.9240
0. 8500
0.9750
0.9800

0.0143
0,0530
0.7500
0.8550
D.8928
0.9270
D0.9525
0.9775
0.9913



52 K¥ A-1ll

B4 K14 RUNOER FROM SUB-BASIN A-11

58 BA LOEL

56 LS o} TE.Q

57 uD W19

53 I ALl

ha KM ROUTE SUB-BASIN A~11 TO DP AR

[y RD i4o0 Nz L 013 CIRC 3.5

Bl KK A~8

"aE ] RUNCFE FROM BAREIM A-3

23 BA L0743

ad g 4 £3.3

[1:1 D L2550

B K1 e RA

=7 K COMBINE RUMOFE FROM SB A-B AND A1l

39 HC 2

Ha I AR

70 o RQUTE FLCW FROM DES FOINT A8 TO DP A7

71 RD 1100 .0z 013 CIRC 4.5

e KK A7

73 ¥ RUNQFE FROM SUR-RASIN A-7

74 BA .RBOD

75 Lg ul TELA

76 up 172

7T KK DF R7

78 1 CCMBINE RUNDFE FROM SUR-BARIN A~7 ANMD A2

e "G 2

8a K A7

21 KM ROUTE FLGW FROM DF AT TOD DF RS

B2 RD 00 0.0z D.013 CIRC 5

HEC~1 INPUT PAGE

LINE ID . o lowa o o B [P Eoua.... oLl Tt i Boveev. a9 0L A0

23 KK A1

#4 KM RUHOFT FROM SUB-BASIN A-G

EE B D45

2 LS ol B5.8

87 un w2l

ga o4 DPRG

B4 K DESIGH POINT Af COMBINE RUNOFF TROM SUB-EASIN A-5%, AL AWD AT

g Ho 3



y1
a2
43

a4
ng
ag
07

na

39
Lo
101

nz
g
1114
L5
piic

107
o8
109

110
111
11z

113
14
115
115
157

11&
119
120
121

LINE

i
[}

[ e e

KK

K

K
K
BA
Ls
un
KR
k|
RD
KK
KM
=2

LI

i

AL
ROUTE FLOW FROM DESIHSN POINT RE TC DB RS
2200 PRARE L& TRAP 1% il

A=l2
RUNMOFE FROM STB-BASIN A-1E
L0498
[b] 78

L18L

RL2
ROUTRE RUNOFE ERCM SUB-BASIN A~12 TC DEF AP
1950 Loz 013 CIRC 3

AnG
RUNOFE EROM SUR~BASIN A-2
LNED
1 TE.3
V263

NP AR

COMBINE RUMOQEFE FROM SUB-BRSIN A-2 AND AlZ
o
AB

ROUTE FLOW FROM SUB-BASIN A-C 'TO DESIGN PCOINT AL
500 02 .0lE CIRC 4

A5
RUNOEF FROM SUR-BASTN A-5
L1114
i 9.7
L2008
DEAS
DE AL COMBINE RUNGFT FROM SUE-BRIIN A-5, AS AND AD THIS IS INFLOW
To DETENTIGN BASIN A

1
HEC~1 INFUT
e AP devinas Bovunn [T 7 . =P 4
DEA
ROUTE DP AB THROUGH DETEMTICMN BASIN A
1 BLEV £375.5
0 .11 1.2 1.8 Z0.0 29,10 38.9 42.6
6275.5 3976 EATE EREC B9R2 &9ad 6986 ege
i 10 20 40 B0 120 150 oo
5887 250 2.k 1.3
5988 15 2.8 1.8

PAGE



[

130 KK ALY
131 ]aq RCUTE FLON FRCOM DET BASIM DBE& TO DESIGH PCIMT AL
132 RD 110 .03z L33 CIRC i
133 KK elv
134 M OUTKFLOW HYDROGRAFE FROM CORDERA DETENTICHN BASIN
135 BA L0715
134 foxs ] ol a I 8 o] 0 0 0
137 oI s 0 a ] sl o} 0 0 0
L3R QI [l Al & ] 0 3l 0 0 o}
139 [ ! 0 ] o | 1] 51 122 149
140 [ 113 103 o0 75 5E 57 51 41 35
141 wl 265 23 21 - 17 1% 10 10 -
142 [N DE AL
142 ENg) COMBIME QUTFLCW FROM GRAND CORDERE DETENTICGN BASIN AND RLC
144 Ho 2
145 RS
146 11 FROM SUR-BASIN A~1n
141 R LE0DE
148 LS ] 70,6
148 HD .23
150 i DE&
151 JaCl DESIGN POINT 2 COMBINE RUMOFF SUR-BASIN A-10 AND DP Al
152 HE 2
153 AL
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE V) ROUTING {——=2] DIVERIIDN ©OR FUMFP FLOW
e i.) TONNEQTOR {w===~] RETURN OF DIVERTED ©DR PUMPED FLOW
a A-1
v
v\{
&b AL
22 A-3
3z DPB3. . i v
v
Ny
36 AZR

{o
w0
=
!
.

[
N
(LS e

L
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[=13
o

Aeg
0P BE,..... SN
LY
WV
Al
B-7
DR AT L [P
v
.
kY
A
DPAG. e v et inmerrmens e
A
v
AL
A-1Z2
i
v
Alz
A=



118 I
v
i
102 DEA
v
Vv
130 ALD
142 DEF EL........ e
145 RSN
1an DEA. .o evu - W
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* FLOOD HYDROERAPH PACKAGE  (HREC-1) *
= JUH 1998 *
- YERSION 4.1 -
4 £
RUMN DATE  3CMAYOE TIME 12:57:00 -
g A

Fhe bbb i bk b b b Lt g b e ek e e B b e e bk ek

Wali Ranah,

=) RUMOFR ALSQ COMPUTED AT THIS LOCATION

Master Devealoped Dralnage Flan

ekl b e e b ek Lo e b et ke ke ko ek R ek Rk R
£l *
* U.S. RRMY CORPS OF ENGINEERS *
= HYDROLOGIC ENGINEERING CENTER “
* 60% SECCHND STREET *
* DAVIS, GALIFCURNIA 2561% *
- {91&) 756-1104 *
- &

deh bk kb bk e le e e e ek ok ke e ko R bk b

A Bagins, futures development conditizn w/detenticn DETA~FD.DAT

QUTELOW

Beyear and 100 Year,

o
=
c

OUTEPUT CONMTROL VARIABLES
IERNY 5

FRCM CORDERA DETENTICGN BASIN MODELED

PRINT CONTROL

24 hr Type IIA

Btekm

FN 0B10Y



T2l

¢t PLOT SCHTROL

RSCAL 0. [MHYDROGRAFH ELOT SCALLE
I HYDROGRAFH TIME DATA
MMIN 5 MIMUTEZ2 IN COMPUTATION INTERVAL
IDATE L T BTARRTING DATE
ITIME Q0 STARTING TIME
ol 404 NUMBER OF MYDROGRAPH ORDINARTER
NDDATE 2 ¢ IZHDING DATE
NDTXME PUSE  IENDING TIME
ICENT 13 ZENTURY MARK
COMETITATION INTERVAL .08 HOURS

TOTAL TIME BASE 24 .92 HOURS

ENGLIZH UNITS

DRAINAGE AREA SQUARE MILES
CRECIRPITATION DILPTH LHCHES

LEM3TH, BELEVATION FEET

ELOW CUBIC FEET PER SECQND
STORAGE VOLUME ACRE-FREET

SURFTALE BREA AORES
TEMPERATURE DEEREES FAHRENHEIT
ae MULTI-PLAN OPTIGN
I PLAN 1 WUMBER OF PLANS
TR MULTI-RATIC QPTION
RATIOS OF PRECISITATION
1) .08
PEAS FLOW AMD STAGE (END-OF-PERIOD) SUMMARY FOR WULTIPLE FLAN-RATLO ECONCMIT COMPUTATIONS
FLOWS IM QUBIC FEET EER SECOND, AREA IN SGUARE MILES
TIME 1O PERK IN HOURS
REATIOS AFPLIED TC BRECIPITATICN
OPERAT ICH STETLON MRITA PLAN RATIO L RATIO 2
.5Ba 1.00
HYDROGRAFH AT
+ A=l L0 1 FLCW 3. 32
TIHE .25 6.17
ROUTED TO
+ A3 OB i rLOW 4. 3.
TIME g.50 .33

HYDROGIRAPH AT
+ A=3 .15 1 FLLW L2, 154,



4

-+

+

+

+

+

+

4

4

+

b

GOMBINED AT

ROUTED TO

HYDROGRAFH AT

¢

COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAEN AT

ROUTED TO

HYCROGRAPH AT

-

-~
<

CTOMEBINED AT

ROUTED TO

HYDROGRAFH AT

COMEINED AT

DEAZ

A3A

A~d

DRAY

Ae

ALL

A-g

EE AT

™2
P

T
[

- 08

LD

Lle

L16

L5

o

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLCW
TIME

FLOW
TINME

FLom
TIME

Frim
TIME

FLOW
TIME

FLH
TIME

FLOW
TIME

FLOW
TIE

FLéwW

TN

FLOW
TIME

4%,
5,17

94 .
5.17

26.
5.08

196,
5.17

105,
.17

315.
5,17

134.
5.08

278.
6.08

B4.

36Z.
5.08



o+

+

HYDROGRAEH AT

-+

il

HYDROGRAFH AT

4

+

ROUTED TO

HYDRQGIRAFH AT

3 COMBINED AT

ROITED TO

2 COMEIMNED AT

ROUTED TO

3 COMSIMED AT

ROUTED

ROUTED TO

HYDROGRAFE AT

A=6
DizAG
Rb
R-1Z2
nlz
I~5

DP A%

A5
DizAL

DEA

LA

L1

.11

1 FLOW
TIME

1 FLOW
TIME

FLOW
TIME

1 FLCW
TIME

1 FLOW
TIME

FLOW
TIME

1 FLOW
TIME

1 FLOW
TIME

L FL.OwW
TIME

1 EL.OM
TIME

1 FLOW
TIME

1 FLOW
TIME

¢ PEAK STAGES IN
1 STRGE

TIVME

116.
£.17

FEET
5572.73

7,28

6985.73

5.82

s WATLQ0

3

‘ﬁ“‘m



ROUIZD TO
+ RlC

HYDROGAALN AT
+ el

3 COMRINED AT
+ P Al

HY DROGRAPH AT
+ B-10

+ NP2

L
*oh UORMAL END OF KEC=1 o+«

3
~3

.08

<
o

L8k

FLOW
TIME

FLOW
TIME

FI.0
TIME

FLOW
TIME

FLOW
TIME

1860,
.50

244.
3,30

v &«’TF%@ 3 TR Ay A
£ THLO TR

EENE. SR,

A

TET A S )
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* FLOOL HYDROGRAPH PACKAGE

v JUN 1998

* VERSION 4.1

L

" Rill DATE JTHMAYLDE TIME  1T:l

[

{HEC-1)

36

Bk b e bk b b ke ok b e ok b e ok e L e

Z HRHANRH HAZEE b
= X X 8 KX
X i z e
HHXINEN  FNERZ X KHEEE b
X LA x #H
x XX X K b
X B ORREHEEX HWHEER KEX

Ak kb ke kb h bRk ke ke k kg

*
¥ U.8. ARMY CORPS OF ENGINEERS +
* HYDROLOGIC EMGINEERING CENTER #
* 609 SECOND ETREET *
* DAVIE, CALIFORNIAR 85616 *
* (816} 756-1104 *
* *
T e R T T R R R TR R T R R T

THIS PROGRAM REFPLACES ALL PREVIOUS VERSIGNS OF HEC-1 KNOWW AR HECL (JAW T3), HEC1E¢S, HECILB, AND HEC1KW.

THE
THE

HEW

ngs

KINEMATIC WAVE:

LINE

L A

CEFINITIONS OF VARIABLES ~RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
DEFINITION OF -AMSXKK- ON RM-CARD WAS CHANGED WITH REVISIOWS DATED 28 SEP 81. THIS IS8 THE FORTRENTT VERSION

GETIONS:

HEC-1 INFUT

IDuee.a oo Toaao. .. 2l Y oL, Boninwnns T aan
o Wol f Ranch, LETENTION BASIN A EINAL DESIGH prn 05104
0 B Basgsins, Future develoupment condition w/detention
D G-year and 100 Year, 24 hr Type IIA Storm

I SPILLWAY STIZING RUN

& DTAGRAM

IT 5 2 jal 300

e G 2

JR PREC 53 1

KK B-1

KM RUNOEFF FROM SUB-BARSIN A-1

ER L 080

I 15

FE 1.4

AMEREAK QUTFLOW SUBMERGENCE , 2INGLE EVENT DAMAGE CALGULATION, DSS:WRITE STAGE FREQUENCY,
READ TIME SERIEZ AT DESIRED CARLCULATICN INTERVAL
MEW EINITE DIFFZRENCE ALGORITHM

LO3S RATE:GREEN AND AMPT INFILTRATION

PAGE 1

a-det3P.dat

N WA au
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[ECERTVIRY Ui S ()
~ B

w

LITRRWE ¥
L =N

g

fr

38

49
40

42
43

LINE

4d
a3
4B

47
48

42

50
a1

bz

<1

000

LI

[

L]

ot g R oag ng g gty oag

5 fn

=
o

DL000D 3.0005  1L0018 0,0030 (0.0045  0,0080  0.0080 0.0100
DL01&H Ol EA  0.0210  0.0233  D.R2BE 0 000278 000320 0.0390
DLOGON CLMYED O 0.L1T00 O.4000  DLTOQ0 0,7280 0.7500  0.7650
DLBO00H 0.1 0.8200  0.8250  0.8300  0.8350  0.38400  0.8450
L EE0Hh  D.asn 0.8713  0.B37%0  0.87BB  0.382% 0.8863
0.897h  0,9013 0,9083  0.%115 0.9148 0.%l80 0.2Z210
D.9300  0.9325 0,9370 0.%400  0,2428 00,2480 0.5475
0Lo8askn 0.9575 g 0.2625 0.36%0 0.92875 0.9700 0.37253
0,RE0h 0 DU9E13 0LORZE DLER38 O.38RC 0.02%63  (0.9873 O.B5EBS8
Legzh 0,9832  D.L9%50 (L9962 0.2975  0.929828  1.0000
) (=X
L2930
A3
ROUTE FLOW $ROM SUB-BASIMN A=l T0 DP A3
2700 Lozl 0,04 TRAD 10 4
B-3
RUNOEE FROM SJBE-BASIN A-3
L1500
I 73
L2211
DFA3
DESIGN BPCINT A3 £OMBINE RUMOEE FROM SUB-BARSIN R-3 AND A3
)
B3R
ROUTE FLOW FROM 0P A3 70 DF D4
11060 L0 L113 IDIRC &
B
RUMNCEF FROM SUB-BRSIN RA-4
L0E6L
1 7.3
2L
HEC=~1 IMDUT
...... . SO Y D . TR T
LP R4
COMBIME FLOW FLRG DEALR RAND SUB~BESIN A-d
“
A4
ROUJTE FLOW FROM DP A4 TO AR
4510 L0z L3 DIRC 4.5
)
ROUTE FLOW FROM DT A4 TO DE AS
15510 016 n.el3 TRAF 10 4

(=i v e el Nels el

=

LIlz200 000143
.40 0.0530
Jieon 0.7300
L8500 0.85E0
L2800 0.8938
L2240 0.8270
L2500  0.95E5
L8750 6.9775
L2900 0.9913

2......10



53
54
)
56
57

he
59
=0

51
[
&3
54
65
[534]
57
R

[5F]

= O

o0 [ R R R S
o 1 o N e WD

furilie]
e

LENE

Ol
o G

o5 o

BG
87

E
B9
an

K A-13

KM RUNCFFE FROM SUB=RBASIN A-11

BA L8l

LS o TE.B

L .18

K All

KM ROUTE SUB-BASIN A-1] T DP 28

RE 1400 L2 013 SIRG 3.5

i A~

i RUMNOFE FROM BAIIN RA-8

BEA 07a

L3 i 23. 9%

e EED

it LE R2

] COMBINE RUNDFFP FROM SB A~8 AND All

HC 2

KK AR

i) ROUTE FLOW FRCM SUB=RBASIN A~3 TO DEF A7

RT 1100 02 D13 GIRIZ 4.5

KK AT

il

BA

L=

Rl

KK o A7

24 COMBINE RUNOEEF FROM SUR~BASIN A-7 AND A8

Hi 2

KK AT

I ROUTE FLGW FROM DF 27T 'TC DP AG

R 200 Q.02 0,013 GIRZ 5
HECZ-1 [WPUT

L L A A - S - S

RI R~B

K RUNOQEF FROM SUB-BASIN A~G

BA 245

LS 6] 80.8

Jn .21

K DIEAG

M DE3IGN POINT AG COMEINE RUNOEF FRCM BUB-~BASIN A-F,

HC 3

Af AND A7



31
2z

37
23

i
B3
4
27
a8

)]
00
1071

102
mnz
104
105
108

in7
108

=
[
w

RN
o
oo

)

=3 Gy (N s ()

e N

Ll =

K BB
KM ROUTE FLOW FRiOM DESIGN POLNT Af TO DP AB
RD 2200 LOLL L0 TRAF 17 4
KK A=12
18] RUMOWFE FROM SUB~BASIN A-12
EL NeEE
= §] 73
Un .lel
0y R1Z
5 FOUTE RUNOFE FROM SUB-BASIN A~12 TC DF AR
LB 1950 .02 L0L3 CIRC 3
KK A-G
| RUMOFE ERiOM SUUB~BASIM A-9
BR OB
L& 9 76.3
4D LZ63
KK oE AB
KM COMBINE RUNUFE FROM SUS-BASIN A-12 AND A2
He o
KK A
KM  ROUTE FLOW FROM SUBR-BASIN A-Y 'TO DESIGK PCINT A5
RE B0 L2 L0145 CIRC 4
KK A-&
] RUNQEFE FRESS SUB-BASTN A-E
EA L1114
L3 0 E9.7
uC L2009
Kt CEAR
¥ DR AR COMBINE RUNOFE FROM SUB-BASIN A-35, A5 AND A9 THIS IS INFLGHW
4 TO DETENTION RASIN A
HC 3
MET~-1 INPUT PAGE

0 S - S Bo..... 4 B, Eenn T 8 PR N A £
KE; LRz
KM ROUTE DP AR THROUGH DETENTION BASIN A
RS 1 ELEYV GREE.T5
oy 0 n 0 [ 0 6.4 12 16
SE BRTELE 5978 A4810 5agz G0ad 3987 5088 6£bRE.S
2] 0 n g 0 0 7 44z 812
2z FORY 170 2.8 1.8
ST 6938.5 15 1.6 1.5



130 Kk R1Z

131 §24 ROUTEE FLOW FRGEH DESIGH POINT A% TO DESIGH ROINT A
132 RD 720 L0021 .04 TRAF 15

L

KK BRIk
g} EUNOFE FROM SUR-BASIN 2-1C

Eaali Sl S g
W W
2 N

] BR L0os
3 LE [u) Ta.8e
37 UL L23%
138 KK DEA
132 KM TESTGEN POLNT A COMBINE RUNMCFE SU3-BASIN R-10 AND AL
140 s 2
141 LE

SCAEMATIC DIARRAM OF STREAM METWORK

IHzuT
LINE (V3 ROUTING {==-=3) DIVERSIDHN OR BUME FLOW
NG { .1 CONNECTR2R {<=~=} RETURN ©OF DIVERTED OR PUMPED FLOW
[ A-1
v
Vv
2k B3
ZB A
22 Leaz. ... ... .
v
v
26 AZR
36 z-1
44 DP Bd. .o vinnun.n
\jr
i
47 Ad
y
v
0 2E
5z i1
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L=+

51

77

Wy
=]

107

107

113

118

lzz

All

A-g

B

DRAE . oy ivevan s e e e

A-Y



v
120 ALD
133 . A-110
138 DER e s e ey e

o et ok ke ok e e s e e b e ok e e e e o e ke e e e e o e e ek e e e e o e

* % =
* TLOOL HYDRODGRAFPH PACKASD {HES-10 * * V.S, ARMY CORES OF ENGIMNEERS *
+ JU Laga * il HYDROLOGIC ENGINEERING CENTER *
i VERATON 4.1 * * 509 SRECOND STREET *
h * * DAVIS, CALIFORNIA 9E6ls *
* RN DATE ROMAYTE  TIME  17:12:3¢ * * (B18) 756-1104 *
-+ L *

bk s e o ke by e e e ek ok S e ek Lk e b e b Wk dke kg bkt bk e e b et b bk bk B b e

Weolf Ranch, DETENTICN BASIN A FINAL DESIGN pn 05104

% Basings, fTuture develcopment zonditbion w/detention a-deksFP.dat
b-year and 100 Yeapr, 24 hr Type IIR  Storm

SPILLMAY SIZING RUM

g Io OUTPUT COMTROL VARIERELES
IPRNT 5 PRINT CONTROL
IPLOT 7 BLOT CONTROL
QsCal 0. HYDROGRAPH PLOT SCALE
T HYDROSRAPE TIME DATH
BTN 5 MINUTES IN OCMPUTATICH INTERVAL
L 0  STRRTING DATE
1 go00D  STARTING TIME
HE 300 WUMBER OF HYDROGCRAPH ORDINATES
MDDATE 2 D ENDINZ DATE
MITTME 0055 ENDING TIMS
ICENT 12 CEMTIRY MAREK
COMPUTATION INTERVAL . D8 HCQURS

TOTRL TIME BRSE 24.92 HOURS

ENGLISH UNITS

DRAIAGE ARER SQUARE MILES
FPRECIEITATION DEZTH INCHES
LEMGTH, ELEVATION FEET

ELew CURIL FEET PER SECOND



STORRGE VOLINME ACRE~-EEET

SURFATE ARER AIRES
TENPERATURE DEGREES FANRENHEIT
JE MULTI~PLAN CETION
NE LA 1 MNUMBER 2T PLANE
a3 MULTI~RATIO OPTION
RATIOS OF PRECIFITATION
LBE .0
1
PEAK FLOW AND STAZE (END-OF-RIRIOD) SUMMARY FOR MULTIPLE ELAN-RATIO ECONOMIE COMPUTATIONZ
FLOWS IN CURIC FEET PER SECCOND, AREA IN SQUARE MILES
TIME TC¢ PEAK IN HCURS
RATIOS APFLIED TO PRECIFITATION
DEERATIOM STARTION AREA PLAH RATIO 1  RATIO 2
.56 1.00
HYDROBRAFH AT
+ A1 .05 1 ELoW 3. 3z2.
TTME G.25 B.17
ROUTED TO
+ Al .05 1 TLOW E bz,
TIME G.50 6.33
HY¥DRCGRAFH AT
+ =3 L1 1 FLOW 45. 124,
TIME .17 5.D8
2 COMBINED AT
- DPAS .21 1 FLAW 49, 196,
TIME 6.17 B.LT
ROUTED TC
+ ASB 21 1 FLOW 43, 195,
TIME &, 17 6.17
HYDROGRAPH AT
+ A—d .09 1 FLH 30. 143,
TTME £.08 .08
2 COMBINED AT
- DE A L3 1 FLOW BG. 322.
TTME 6.17 6.08

ROUTED TO
. ad .30 1 FLOW HE. 319,
TEME &.1% 6.08



el XS i 1 e 85 315.
TIME E.17 5.17

+ A-11 SR 1 FLOW g1, 134,
TIHME .08 .08

ROAITED TO

+ All el 1 FLow REN 13%.
TIME &.08 5.08

HYDROGRAFH AT

+ A-R L 1 FLOW E7. 152,
TIME 5.17 .08
2 COMBRINMED AT
+ OP AR Lla 1 FL.OW 9. 283,
TIME 5. 08 G. 08
RONTED TO
+ AR Lle 1 FLOW a4 . 278,
IME 6.17 GOOE
HYDRCGREFH AT
+ A=7 S0k i TLOW 28, Bd.
TTME B2 5.08&
2 COMBIMED AT
+ op A7 s i FLOW 11%. 362,
TIME s.ne B.08
ROITED TO
+ AT L2l 1 FLOW Lie, 308,
TIME B,17 6,08
HYDROGRAFH AT
+ A= LR 1 LW 28, ed.
TIME A, 08 5,08
2 OCOMRIMED AT
- Diz&e R 1 FLOW 2R, T45.
TIME [CI .08
ROUTED 'T¢
+ AR L ER 1 FLOW 225, T3Z.
TIME 8.25 G117
HYDROGRAPH AT
+ A-172 LOE 1 FLOW 27. 8.

TIHE 6.02 5.08



ROUTED T¢

1 ALz Nl 1 FLCH 25, 8z,
TIME G.08 &.08
HYDROGRAPH AT
+ A= ) 1 FLOW 24 A1
TIME 6.17 .17
HGUMIRINED AT
+ OE ARG L11 1 FLOW 49. 161,
TIME G, 17 5. 08
ROUTED TC
+ AG .11 1 TLOW 15, 159,
TIME G.17 6. 08
HYDROGIRAPH AT
+ -5 L1l 1 ELOW 27. 126,
TIME &. 17 £.08
3 COMBRINED AT
+ DiEAE V7T 1 FLOW 288. 1003,
TIME &, 25 .17
ROJTED TO
+ DEA V3T 1 FLOW 206. 834.
TIME 6.42 .25

#¥ PERK STABES [N FEET +*

i STAGE £387.47 £988.53
TIME G.42 5,25
ROUTED T
+ Biao 37 1 FLOW znd. 323,
TIME G4z 5. 33
HYDROGRAFE AT
+ A-10 L L 1 FLOW 5. 16.
TIME 5. 0B 6.08
4 COMBINED AT
+ DEF -] 1 FLOW T08. 331,
TIME &.dZ 5.332
q
1 SUIMMARY OF DAM OVERTOFPINGYBREACH AMALYSIS FOR STATIQN DBEA

[FEAKS SHCWN ARE FOR INTERNAL TIME STEF USER DURING BREACH FPORMATIGN)

FLAN 1 -« cuiiinsiannan ! INITIAL VALLED SPILLWAY CREST TGP DEF DAM



DLEVAETION BERE.TE SAET . O a0858.50

FTORMZE 4. &. léu
QLT ELw oL 0. zlZ2.
RaTIO A TMUN MAK T MM MAHIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEFTH STURAGE OUTFLOW OVER TOF MEX OUTELOW FATLURE
EME W. 8. BLlimy DVER DAM AC-FT ZES HOURS HOURS HOURS
L25 Lo o, 206. U 6.42 L0
1.0r K 16, R34, 17 5.25 L0

HEONORMAL END oF HpO-1 ve+



