rROration

April 12, 2006

Subdivisicn Engincerin

City of Colorado Springs
30 South Nevada, Suite LU
Coloradg Springs, Colorado 80903

RE: Wil Ranch Betention Basin F28 and Tributary 4 Drainageway Final Besign, Colorado Springs,
Colorade (Kiowa Proicet Ne. 05064)

Dear Ting
Accompanying this letter is a set of the final design plans for Detention Basin F28 and for Tributary Fonr
upsiream of Detention Basin F28 within the Woll Ranch develepment. The detention basin was shown in the

Kiowa’s MDDP for Wolf Ranch. The design of the detention basin is in conformance with the most current revision

of the MDDP. Thave eanclosed a sof of the calculations thai suppott the dosign of the detention basin.

¥ Kiowa can be of any forther assistance, please do not hesitate to contact us.

Sincorely,

KIOWA ENGINEERING CORPORATION

Richard N, Wray, PE.
Principal

e Ralph Braden, Nor’wood Developmen
RNW/mw
0412rnwi

il LIl Raneh MOpP

TB01 Sauth 21st Street, Colorado Springs, CO 803904
{(719) B3-7342 [719)] 630-0406 FAX



STATE OF COLORADO

OFFICE OF THE STATE ENGINEER
Jdivision of Water Resources
Department of Natural Resources

1313 Sherman Street, Room 818
Denver, Colorado 80203

Phone (303) 866-3581 August 8, 2005
FAX (303) 866-3589
: Bill Gwens
www.water.state.co.us Gavernor
Russell George
) Executive Director
Mr. Richard N. Wray, P.E. Hal D, Simpscn, PE.
Kiowa Engineering Corporation State Engineer

1604 South 21* Street
Colorado Springs, CO 80904

Subject:  Ruling on Jurisdictional Status of Proposed Detention Pond in the Wolf Ranch Development
Dear Mr. Wray:

Thank you for submitting your letter request and drawings dated July 26, 2005 for the proposed detention pond in
the Wolf Ranch Development in Colorado Springs to be created by a roadway embankment. The proposed facility is
situated at the intersection of Research Parkway and Wolf Valiey Drive in El Paso County. Based on a review of the
submitted documentation, the subject detention basin falls under the category of an Exempt Structure, in accordance
with Rule I8 of the State of Colorado’s “Rules and Regulations for Dam Safety and Dam Construction”. Rule
18.A.(1) states that highways, roadfilis and railroad embankments are exempt from the Rules and Regulations
provided the structures are not designed or modified with the purpose or effect of impounding water for uses other
than flood detention. The proposed structure is considered to be exempt from our Rules and Regulations provided the
following criteria is met:

1. The structure is operated as a normally dry flood detention facility.

2. The outlet conduit beneath the roadway embanloment is ungated and is not provided with a gate with the
intent to store water other than the temporary storage of floodwaters, The outlet conduif beneath the roadway
is required be larger than 36 inches in diameter.

3. The roadway embankment is actually designed as a -city street to be used for public access to facilities and
struciures on both sides of the embankment,

4. The design and construction of the roadway embankment falls under the purview of another state or local
government agency.

We appreciate that you contacted our office for a ruling on this issue. If you have any questions concerning this
matter or any dam safety related issues, please do not hesitate to contact me in our Denver office at (303) 866-3585
cxt. 8276.

Sincerely,

)Tkl R forri

Mark R. Haynes, P.E.
Design Review and Construction Inspection Engineer
Safety of Dams Program

xc:  Jack Byers, Deputy State Engineer
Steve Witte, Division Engineer
Bill McCormick, Dam Safety Engineer, Colorado Springs Office

MRH/mh: WoliRanchExemptStructure.Doc
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1

CURRENT DATE: 06-20-2005 FILE DATE: 06-20-2005
CI" " RENT TIME: 14:59:29 FILE NAME: DBF28§
FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
c SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT BARRELS
v ELEV, ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO. (ft) (ft) (ft) MATERIAL (£t) (ft) n TYPE
1 |6856.00 6950.00 400.05 1 RCB 6.00 4.00 .012 CONVENTIONAL
2 o
3
4
5
6
SUMMARY OF CULVERT FLOWS (cfs) FILE: DBF28 DATE: 06-20-2005
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
6956.00 0.0 g.0 0.0 0.0 0.0 0.0 0.0 0.00 1
6958.18 50.0 50.0 0.0 0.0 0.0 0.0 0.0 06.00 1
6959.44 100.0 100.0 0.0 0.0 0.0 0.0 0.0 0.00 1
960.59 150.0 150.0 0.0 0.0 0.0 0.0 0.0 0.00 12
0961.88 200.0 200.0 0.0 0.0 ¢.0 0.0 0.0 .00 1
6963 .46 250.0 250.0 0.0 0.0 0.0 0.0 6.0 0.00 1
6965.40 300.0 300.0 0.0 0.0 0.0 0.0 0.0 0.00 1
6967.72 350.0 350.0 0.0 0.0 0.0 G.0 0.0 0.00 1
6970.67 400.0 400.0 0.0 0.0 0.0 0.0 0.0 0.00 1
6974.03 450.0 450.0 0.0 0.0 0.0 0.0 0.0 0.00 1
6977.01 490.0 490.0 0.0 0.0 0.0 0.0 0.0 0.00 1
6978.50 508.9 508.9 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: DBF28 DATE: 06-20-2005
HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
6956.00 0.000 ' 0.00 0.00 G.00
6958.18 0.000 50.00 0.00 0.00
6959 .44 0.000 100.00 0.00 0.00
6960.59 0.000 150.00 0.00 0.00
6961.88 0.000Q 2006.00 0.00 0.00
6963 .46 0.000 250.00 0.00 0.00
6965.40 0.000 300.00 0.00 .00
6967.72 06.000 350.00 0.00 0.00
6970.67 0.000 400.00 0.00 0.00
6974.03 0.000 450.00 0.00 0.00
6977.01 0.000 490.00 ¢.00 0.00
<l> TOLERANCE (ft) = 0.010 <z> TOLERANCE (%) = 1.000




2

C .RENT DATE: 06-20-2005 FILE DATE: 06-20-2005
CURRENT TIME: 14:59:29 FILE NAME: DBE2S8
PERFORMANCE CURVE FOR CULVERT 1 - 1( 6.00 (ft) BY 4.00 (ft)) RCB
DIS- HEAD- INLET OQUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW QUTLET ™
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
{cfg) (£t) (ft) {ft) <F4> (ft) {(fr) (ft) (ft) (Eps) {Eps)
0.00 £956.00 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
50.00 6&958.18 2.18 2.18 1-82n 0.76 1.29 0.69 0.74 11.99 2.09
100.00 6959 .44 3.44 3.44 1-82n 1.21 2.06 1.16 1.12 14.43 2.69
150.00 6960.59 4.59 4 .59 5-82n 1.60 2.69 1.62 1.41 15.40 3.10
200.00 6961.88 5.88 5.88 5-82n 1.96 3.26 2.00 1.67 16.65 3.42
250.00 6963 .46 7.46 7.46 5-82n 2.30 3.789 2.37 1.90 17.61 3.689
300.00 6865.40 9.40 4,82 6-82n 2.63 4.00 2.72 2.10 18.38 3.92
350.00 6967.72 11.72 7.28 6-82n 2.95 4,00 3.05 2.30 19.13 4.13
400.00 €970.67 14.67 10.12 6-582n 3.26 4 .00 3.37 2.48 19.78 4,31
450.00 6974.03 18.03 13.34 6-82n 3.56 4 .00 3.77 2.65 19,89 4.47
490.00 6977.01 21.01 16.19 6-82n 4 .00 4 .00 3.90 2.78 20.94 4 .60
El. inlet face invert 6956.00 ft El. outlet invert 6950.00 £t
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
* a3 SITE DATA kR khk CULVERT INVERT Th AR TR A kA v dr

* ok dkk

INLET STATION
INLET ELEVATION

OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS

SLOPE
CULVERT LENGTH ALONG SLOPE

(V/H)

1c0
6956

6950
1
0

.00 ft
.00 ft
500.
.00 ft

00 £t

L0150
400.

05 £t

CULVERT DATA SUMMARY *kkkhbhdhhhd i o kb rhhhhhrdt
BOX
6.00 ft

BARREL SHAPE
BARREL SPAN

BARREL RISE

BARREL MATERIAL
BARREL MANNING'S n

INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSION

0.012

4.00 fC
CONCRETE

CONVENTIONAL

SQUARE EDGE

NONE

(90-45 DEG.)




3

(  RENT DATE: 06-20-2005 FILE DATE: 06-20-2005
CurRRENT TIME: 14:59:29 FILE NAME: DBF28

TAILWATER

k**kxk% REGULAR CHANNEL CROSS SECTION ##* %k kkkkkkthsks

BOTTOM WIDTH 30.00 ft
SIDE SLOPE H/V (X:1) 3.0
CHANNEL SLOPE V/H (ft/ft) 0.004
MANNING'S n (.01-0.1) 0.035
CHANNEL INVERT ELEVATION 6950.00 ft

CULVERT NO.l1 OUTLET INVERT ELEVATION 6950.00 ft

krkkkkk UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S5.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (£/s) {(pstf)
0.00 6950.00 0.000 0.00 .00 0.00
50.00 6950.74 0.429 0.74 2.09 0.19
100.00 6951 .12 0.449 1.12 2.69 0.28
150.00 6951.41 0.460 1.41 3.10 0.35
200.00 6951.67 0.467 1.67 3.42 0.42
250.00 6951.90 0.472 1.90 3.69 0.47
300.00 6952 .10 0.476 2.10 3.92 0.53
350.00 6952.30 0.480 2.30 4.13 0.57
400.00 6952 .48 0.482 2.48 4 .31 0.62
450.00 6952 .65 0.484 2.65 4.47 0.66
4920.00 6952.78 0.486 2.78 4.60 0.69
ROADWAY OVERTOPPING DATA
ROADWAY SURFACE GRAVEL
EMBANKMENT TOP WIDTH 120.00 £t
CREST LENGTH 100.00 £t

OVERTOPPING CREST ELEVATION 6978.50 ft
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FLOCD HYDROGRAEH PBACKAGE
JUN 1g98
VERSION 4.1

(HEC-1)

RUN DATE 28JULOS  TIME 10:00:41L

L sl

* %
* %
* *
M *
* ®
- *
* *

Wb Rk ek bk kI ko ke ur ke ko kb ke Mk

X X AMENERY
X X X

X X X
HEXRENE XX

X X X

A i X

X X KEHNY¥R

whdk bRk kb w ke ki kh kb bk ke vk kb bk

>
¥ U.8. ARMY CORPS OF ZNGINEERS *
* MYDROLOGIC ENGINEERING CENTER
* 6235 SECOND STREET *
* DAVIZ, CALIFORNIA 95616 *
* (9le) 756-1134 *
* >
AR LR EEE EET R T R R R

HRKE X
X % HE
X X
X HERX X
X X
X X X

HHHER HEX

THIS PROGRAM REFLAC=ZS ALL PREVIOUS VERSIONS OF HREC-1 KNOWN AS HECL (JAN 73), HECLGS, HECLDE, AND HECLKW.

THE DEFINITIONS OF VARIARBLES ~RTIMP- AND -RTIOR- HAVE CHANGED FRCOM THOSE USED WITH THE 18972~STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 2§ SEF 81. THIS IS THE FORTRANTT? VERSTION
NEW CPTIONS: DAMEREAK CUTEFLOW SUBMERGENCE , SINGLE EYENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

D3g:READ TIME SERIES AT DESIRED CALCULATICN INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LOSS RATE:GREEN AND AMPT INEFILTRATION

1 HEC-1 INPUT PACE 1
LINE TDeo et oo 2 I S Soaa. o B T Bo..... 9.... .. 10
1 ID Wolf Ranch Tributary Four
2 I F-Basins future developed condition with detention M 05064
3 iD Final design of detention basin £-Z2 at Research Farkway
4 ID S-year and 108 Year, Z4 hr Type TIR Storm FN: f£28fd.dat
* DIAGREM
5 IT 5 0 a 300
& 10 5 o]
7 JR PREC .56 1.0
! 383 F-8
9 KM RUNCFF FOR SUB-BASIN -8
10 BEA L0830
11 I 15

12 PR L4




28
29
30
31
3z

33
34
35

38
37
38
39
40

41

4z
43

LINE

44
45
46

41
49
50
51

52

KK
RD
KK
BA
LS
uD
KK

HC

KK
KM
RD
KK

BA
Ls
up

KK

L0000
L0165
. 0800
L BOGO
- 8600
.B975
9300
. 9580
9800
L8925

OO0 QOO0 00

0
6.22
RE~8
1800

F-1
.1859

.20

k]

RE-19

2000

E-19

-1020

.18

DPELD

0.000% 0.0015 ©.0030 0.0045% 0.0060 0.0080 0.0100
G.0188 0.0215 0.0233 0.0285 0.0278 0.0320 0.0320
0.0750 0.1000 ©.4000 0.7000 0.7250 0Q.75430 Q.7650
0.8200 0.8200 0.8250 0.8300 ©0.8350 D.8400 0,8450
0.863% 0.8675 0.8713 0.875¢ 0.B7898 0.8B825 0.BS63
0.5013 0.9080 (.%0B3 0.9115 0.$148 0.9180 0.921c
0.93253 0,92350 0.9375 0.9400 0.9425 0.9480 0.9475%
0.9575 0.9600 (Q.9625 0.3850 0.8675 0.9700 0.9725
0.2813 0.9825 0.9838 0.9850 0.92863 0.09875 0.3888
0.29238 0.92930 (.9963 0.997&% 0.9988 1.0000
71.5
ROUTE FLOW EROM 3UB-EASIN E-8 TO DETENTTON BASIN DB 19
0.037 0.04 TRAP 15 4
RUNOFF FOR BASIN F-1
8l
ROUTE FLOW FROM SUB-BASIN F-1 TQ DESIGN POINT FS
0.037 0.04 TRAPR 10 ]
RUNQEF FOR RASIN F-8
70
COMBINE FLOW FROM SUB-BASIN F-9 AND RF-8
HEC--1 INPUT
....... S T TN SR -

L0120
L0480
L7800
.8500
L8300
L2240
- 5500
L9780
- 9900

OO0 00O OO0

(= Je)

RCUTE FLOW FRCM DESIGN POINT DP F9 TO LETENTION BASIN DE 19

0.0148

0.04

RUNOFE FOR BASIN F-19

73.2

TRAP

20

4

L0143
L0530
L7900
-8550
.BS938
-8270
. 9825
L8775
L9813

OD o OO0 G o0

PAGE 2



66
G7
c8
69
70

71
12
73

74
15
76
77
78

]
80
81

gz

g4

LINE

Ed
K4
HC

KK

F
RS
sV
3B
8Q

KK
EM
RD

KK
E1
RA,
Ls
un

KK
EM
ED

I

K
KM
BA
L3
up

KK

COMBINE FLOW FROM SUB~BASIN F-13, RF-8 ZND RF1S
THIS IS8 INFLOW TO DETENTION BASIN F-19
3

DEFLO

ROUTE DEF12 THROUGH DETENTION BASIN F19
THI$ CUTFLCW FROM DETENTION BASIN F-19
1 BLEV 7140
0 1 4 11 23.5 a1
7140 714z 7144 7146 7148 715D
0 10 85 100 200 300
RF-22
ROUTE FLOW FRCM DESIGN FOINT DPF19 TO DESIGN FOINT F22
1800  0.033  0.04 TRAR 20 3
F-2
RUNOFF EOR BASIN F-2
L0424
0 61
.19
RF-10 :
ROUTE FLOW FROM SUB-BASIN F-2 TO DESIGN POINT F10
B0  0.053  0.04 TRAP 10 6
F-10
RUNOFF POR BASIN F-10
.0180
0 &7
.15
DEFLO
COMBINE FLOW FROM SUB-BASIN F-10 AND REL0
2
RE-16A
ROUTE FLOW FROM DESIGN POINT DP FLO0 TG DETENTION BASIN DS 18
1600 ©.050  ©.04 TRAP 15 4
HEC-1 INEUT
....... T P B F Y SRS S-S T
F-3
RUNOFF FOR SUB-BASIN F-3
.0942
0 81
.22
RE~11

ROUTE FLOW FROM SUB-BASIN F-3 TC DESIGN BOINT Fil



8z

93
24
95
96
37

23
100

101
10z
103

104
L05
106
107
lLa8

109
110
111

11z
113
114
115
116

117
lie
118

120
121
122
123
124

LIWE

125
126
127

ize
123

RD

KK
KM
BA
Ls
[9)v]

KK
KM
MG

KK
KM
RD

KK
KM
BA
Lg
D

KK
KM
RD

KK
sty
BA
Lg
un

KK
M
RD

KK
KM
BA
LS
uh

D

4950 0.038 0.04 TRAPR 1o 8

F-11
RUNOFE FOR SUB-BRSIN F-11
L0480
o B68.2
.17
DEF11

COMEBINE FLOW FROM SUB-BARSIN F-1)L AND RF-I1
el

s

RF-13
ROUTE FLOW FROM DESIGH POINT Fl11 TO DETENTION RASIN DB 18
1500 0.029 0.04 TRAP 15 4
F-4
RUNOEEF FOR SUB-BASIN F-d
2581
Q 61
.28
RE-12
ROUTE FLOW FROM SUB-BRSIN F-¢ TO DESIGN POINT F12
1150 0.044 0.04 TRAP 10 &
E~5
RUNOFE FOR SUB-BASIN F-5
L1073
0 Gl
.3d
RE~128
ROUTE FLOW FROM SUB-BRSIN F-5 TO DESTGM EOINT F12
1500 0.035 0.04 TRAP 10 g
-1z
RUNGFF FOR SUB-BASIN 12
- 0580
o] 59.3
.20
HEC-1 INPUT PAGE
...... l.......Z.......B.......4.......5.......6.......7._.....8..._...9......10
DPFLZ
COMBINE FLOW FROM SUB~BASIN RF-12 RF-12A, AND F-12
3
RE=-17

ROUTE FLOW FROM DRSIGN POINT F-12 T¢ DETENTIQM BASTN DE 18



13Q

131
132
133
134
135

138
137
138
139
L40

la1
142
143
144
145

146
147
148

149
150
1561
15z

153
154
138
i58
157
158
159

160
161
Lgz

163
164
165
166
167

LINE

RD
HE
BA
Ls
UD
KE
BA
ub
KK
BA
Ls
up
KK
RD

KK
KM

HC

KK
s

RS
sV
SE
5Q

FK
KM
RD
KK
BA

Ls
ub

ID

KK

TRAP

RUNOFEF FCR SUB-BASIN F-17

o] &0.1

F-18

RUNQEEF FOR SUE-BASIN F-18

.Q880
o 73.1
21

F-16

RUNOEF FCR SUB-BASIN F-16

LQ270
0 72.8
L2L

RP-16

RQUTE FLOW FROM SUB-BASIN F-16 TC DETENTICN BASIN DR 18

500 ¢.020 0132

DPFL8

CIRC

15

z

COMBINE FLOW FRCM SUB-BASINS F-18, F17, RF-183, RF-18, RF-17, AND RF-16
THIS IS INFLOW TO DETENT'ION BASIN F-18

6

DBF18

ROUTE DPFl8 THROUGH DETENTICMN BASIN F-18
THIS IS8 CUTFLOW FROM DETENTION BASIN F-18

1L
Tl4é
100

£3.5
7148
200

41
7150
300

ROUTE FLOW FROM DESIGN FOINT DEFL8 TO DESIGN POINT F22

TRAF

RUNQFE FOR SUB-BASIN F-22

1 ELEV 7140

Q 1 4

7140 T1l4z 7144

0 10 55
RF-22A

1800 0.a27 0.04
F-22
0640

0 4.1

.21

....... Lo 200000003
DPPzZ

HEC-1 INPUT

ic

8

PAGE



168
170

171
172
173

174
175
178

177
178
178
180
181

182
183
184

185
186
187
188
18¢e

120
191
192
133
194

195
1%8
197

19§
199
200
20l
202

203
204
205

206
207
208

KM
HC

KK
KM
RD

KK
KM
RD

KK
KM
BA
LS
uD

KK

EBA
Ls
D

KK
KM
RD

KK
¥
HC

KM
RD

COMBINE FLOW FROM $UB-BASIN Fw22, RF-22 AND RF-223

3

RE-27
ROUTE FLOW FRCM DESIGN POINT DPFZ2 TO DESIGN BOINT F27
3700 0.020 0.04 TRAFP S0 3
RE-27C
ROUTE FLOW FROM RF-27 TO DESIGN POINT Fz3
1400 0.018 0.04 TRAP 50 3
E-7
RUNCEF FOR 3SUB-BEASIN F-7
.0782
0 &1
W19
RE-7
ROUTE FLOW FRCM SUB-BASIN F-7 TO DESIGN POINT Fl4
1200 0.033 0.04 TRAP m &
F-14
RUNQEFE FCR SUB-BASIN F-14
1280
0 73.0
-23
EF-86
RUNQFE ECR SUB-BASIMN F-6
0310
0 61
.19
RF-13
ROUTE FLOW EFROM SUB-BASIN F~6 TO DESIGN POINT F13
800 0.038 0.04 TRAP 10 3
F-13
RUNQFE FOR SUB~BASIN F-13
.0140
o &l
.14
DEF13

COMBINE FLOW FROM RE-13 AND F-13
z

RF-14
ROUTE FLOW FROM DESIGN POINT F13 TC DESIGN POINT Fid
3600 0.02% 0.04 TRAR 20 €
HEC-1 INPUT PAGE



209
210
211

2i2
213
214

215
216
217
218
218

220
221
222
223
224
2z5

226
227
228
228
230

231
232
233

234

238

239
240
241

242
243

244

245
246
247

KK
KM
RD

KK
M
BA
LS
up

KK

HC

KK

RD

KK

EA
L3
uD

KK
KM
RD

KK
KM
BA
L3
uD

KK
K
BA

....... T - Y J P ST - S-S I
DPFL14
COMBINE FLOW FROM RF-7, F-14, AND RE-14
3
RE-25
ROUTE FLOW FROM DESIGN PCINT Fl4 TC DESIGN POINT F25
2600 0.023 D.04 TRARE 20 &
P25
RUMOFFE FOR SUB-BASIN F-25
L0890
0 74.1
.28
DPFZ5
COMBINE FLCW EFRCM RF-25 AND RE-14
2
RE-30
ROUTE ¥LOW FROM DESIGN POINT F25 TO DESIGN POINT F30
200 0.027 0.04 TRAP 20 8
F~15
RUNOE'F FOR SUB-BASIN F-1i5
.Qz1l0
o] 69.1
W15
RF-23
ROUTE FLOW FROM SUB-BASIN FL5 TO DESIGN POINT F23
1200 0.023 0.04 TRAP 10 3
F-23
RUNCQEF FOR SUR-BRSIN F-23
L0310
o 73.0
.18
DEFZ23
COMBINE FLOW FRCM RE-23 AND F-Z23
2
RF-24
ROUTE FLOW FROM DESIGN POINT F23 TO DESIGN POINT F24
2250 0.026 Q.04 TRAP 19 a
F-24
RUNOEF FOR SUB-BASIN F-24
L0820



248
249

LINE

250
251
252

253
254
258

256

26l
283

264
265
266

287
268
268
270
271

21z
273
274

275
276
277

278
279
280
281
282

283
284
2858

Ls
un

KK
KM
RD

K
KM
BA
Ls
un

KK
KM
HC

KK

RD

KK
)
BA
Ls
up

KK
KM
HC

K

R

KM
BA
LS
oD

KK
KM
EA

0 79
28
HEC-] INPUT PAGE
....... . S T - PO P - PO~ D R
DPr24
COMBINE FLOW FROM RFP-24 AND F-24
2
RF-30A
ROUTE FLOW FROM DESIGN POINT FZ24 TO DESIGN POINT F30
1100 0.033 0.04 TRAP 10 &
F-30
RUNCEE FOR SUB-BASIN F-30
0220
g 77.7
.13
DPF30
COMBINE FLOW FROM RF-30, RF-30A BMD F-30
3
RE-29
ROUTE FLOW FROM DESIGN POINT F30 TO DESIGMN BOINT 29
2350 0,027 0.04 TRAP & 3
F-29
RUNOFE FOR SUB~BABIN F-Z9
L0250
0 70
.15
DEF29
COMBINE EFLOW FROM RE~29 AND P-29
2
RF-23§
RCUTE FLOW FROM DESIGN POINT F£Y TO DESIGN POINT EF28
750 0.015 0.04 TRAP 20 3
E-28
RUNGEFF FQR SUR~-BASIN F-28
.04z
0 &8
.23
P27
RUNCFF FOR SUB-BAIIN F-~27
213



INEUT
LINE

N

g

286
zg7

288
289
280
251

LINE

282
293
294
295
286
247
298

2499
300
301

302
303
304
305
308

(V)

{.)

L 0 78.2
9)0] 32
KK DFEZ8
K COMEINE FLOW FRCM RF-27C, RE-28,
K, THIS IS INMFLOW TO DETENTION BASIN F-28
HC 4
HEC-1 INPUT
ID....... l....... 2oL, P S doie, . 5o 5
KK DBFZ3
B ROUTE DPF28 THROUGH DETENTION BASIN F-28
KM THIS I8 OUTFLOW FROM DETENTICW BRSIN F-28
RS 1 ELEV G9E8
v 0 2.32 7.E8 9.1 14,32 28.57
SE 6968 6870 a972 §972.5 E97¢ 5976
3Q 0 3¢ o6 113 312 235
Kl RE-31
KM ROUTE FLOW FROM DPE TO DESIGN BOINT I
RD 3500 0.023 0.C4 TRAP 20
KK P-31
K™ RUNCEFF FCR SUEB-BASIN F-31
BA 069
Lg Q gl
[9)n] .24
K Dp F
K, COMBINE FLOW FRCM RE~-31 AND F-31
HC 2
28
SCHEMATIZ DIAGRAM OF STRIAM NETWORK
ROUTING (~=-=>] DIVERSICW OR PUMP FLOW
CONNECTOR {<==-} RITURN Q} DIVIRTED OR PUMPED FLOW
-8
V
v
F-8

E-1

RE-92

ra
(331

o
[

F-28 AND F-27

= -1 OO



41

44

47

56

83

66

7

74

79

85

90

93

28

101

DEFD. .t einnnnn
Vv
v
RF-19
F-19
DPELD: ittt e e
v
v
BEFLS
%
%
RF-22
F-2
v
v
RE-10
F-10
DPELO. veereenn .
W
v
RF-182
F-3
v
'V'
RE-11
DEFLL
v
v
RF-15



104

1o

11z

117

120

125

1z8

131

136

141

149

160

163

DPFLZ

RE-17

< <l O

RF-16



185

198

202

239

v
v
RE-7
- r-14
F-6
A%
v
RF-13
DPEL3
v
v
RF-14
L I
v
v
RE-25
P-25
[ i
v
v
RF-30
P-15
v
v
RE-23
F-23
DPFZ3 .. vl

v

F-13



242

248

250

253

267

272

275

278

RE-24
DPF24
v
v
RF=-30
DPF30 ........ ‘..:
v
i
RF-28
F-29
DBE22 . ... .. ...,
W
v
RE-28
F-28
[ = - N
w
v
" DBFZE
v
v
RE-21
F-31
0] =

(***) RUNCFF ALSO COMPUTED AT THIS LOCATION
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FLOCD HYDROGRAPH PACKAGE (HEC-1) *
JUM 1998 *

VERSION 4.1

*

RUN DATE Z20JUNQS TIME 15:23:21 *
w

"

mkk kR kR Rk ki kM ke ko bW ke ke

Wolf

Raneh Tributary Four
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¥
£
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*
*
£
&

F-Basins future developed condition with detention FN 05064
Final design of dstention basin £-28 at Research Parloway
S-year and 100 Year, 24 hr Type IIA

10 CUTPUT CONTROL VARIABLES
IPRNT 5

IPLOT 0
QSCAL 0.
iT HYDROGRAPH TIME DATA

NMIN 5

IDATE 1 0

ITIME 0000

o) 300

NDDATE 2 0

NDTIME 0055

ICENT 19

COMPUTATION INTERVAL
TOTAL TIME BASE

EMGLISH UNITS
DRAINAGE ARER

PRINT CCHNTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES INM COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

.08 HOURS
24.82 HOURS

SQUARE MILES

FRECIPITATION DEETH INCHES

LENGTH, ELEVATIOW FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FELT

SURFACE AREA ACRES

TEMPERATURE

JP MULTI~PLAMN OBTION
NPLAN 1
JR MULTI~RATIO OPTION

DEGREES EFAHRENHEIT

NUMBER OF PLANS

RATICS OF PRECIFITATION

.56 1.00

Storm

FIN:

F28fd. dat

(918)

U.8. ARMY CORP3 QF ENGINEERSZ

HYDROLOGIC ENGINEERING CENTER
0% SECOND STREET

DEVIE, CALIFORNIA 95616

758=-1104

r
®

e

'k‘)r*“.t“k**"c-!"l‘:‘f‘#**'\w‘és‘ré!“«’!r-&k**:&:‘r**‘k***-ﬁ41‘-.'6-.‘::-&'-.'(



PEAK FLOW AND STAGE (END-OF~PERICD] SUMMARY FOR MULTIPLE PLAN-RATIO ECONCHMIC COMPUTATIONS
FLOWS IN CUBIC FRET PER SECOND, RRER IN SQUARE MILES
TIME TO PEAK IN HOURS

RATLIOS APPLIED TO PRECIPITATION
OFERATTION STATION ARER PLAN RATIO 1 RATID 2
.56 1.00

HYDROGRAPH AT

+ F-8 .06 1 FLOW le. 8.
TIME &8.17 5.08

ROUTED TO

+ RE-8 .08 1 FLOW 1B. T4.
TIME 6.25 6.17

HYDROGRAPH AT

+ -1 17 1 FLOW 10. 110.
TIME g6.17 6.08

ROUTED 10

+ RF-5 .17 1 FLOW 10. 106.
TIME 6.25 6.17

HYDROGRAPH AT

+ F-3 .04 1 FLOW 13. 35,
TIME 6.08 .08
2 COMBINED AT
+ DEES 2L 1 FLOW 20. 157.
TIME G6.17 6.08
ROUTED TQ
+ REF-1% .21 L FLOW 19. 152.
TIME 6.25 .17
HYDROGRAEH AT
+ F~19 .10 1 FLOW 38. 144.
TIME 6.08 6.08
3 COMBINED AT
+ DPELS .37 1 FLOW 6l. 349,
TIME §.25 8.17
ROUTED TO
+ DRELY9 .37 1 FLOW 2L. 1.
TIME 6,57 6.54

** PEAK STAGES IN FEET *x
1 STAGE 7142.51 7145.82



-+

+

+

+

+

+

+

+

-+

+

+

ROUTED TQF

HYDROGRAFM AT

RQUTED TQ

HYDRCGGRAFH AT

Z COMBIMED AT

ROUTED T0O

HYDROGRAFH AT

ROUTED TO

HYDROGRAFH AT

2 COMBINED AT

ROUTED TO

{DROGRAPH AT

ROUTED TO

RE-2Z

RE-10

DEF10Q

RE-18A

RF-11

RF-18

-4

RE-12

.37
.04

.04

.06
.08
.09
.0.9
.05
-14

-14

TIME

ELOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

ELOW
TIME

ELOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW

21.
6,83

F
[¥\)

81,
G.6&7

&.08

23,

20.
.08

10z,
6.17

147.
6.17



HYDROGRAPH AT

+ -5
ROUTED TO

+ RF=-123
HYDROGRAPH AT

+ F-12
3 COMBINED AT

+ DEF1Z
ROUTER TOC

+ RE-17
HYDROGRAPRH AT

+ F-17
HYDROGRAPH AT

+ F-18
HY¥DRGGRAEH AT

+ F-16
ROUTED TQ

+ RE-16
6 COMBINED AT

+ DFELE
ROUTED TO

+ DBErls
ROUTED TO

+ RE-27

o]

11

-e

-43

.04

.10

.03

.03

.80

.80

.80

TIME &6.33 G.28

1 FLOW 5, 5z,
TIME 6.33 6.25
1 FLOu 5. 51.
TIME G, 50 6.33
1 ELOW 14. £7.
TIME 6.08 6.08
1 FLOW 24. 236.
TIME 5.25 6.25
1 FLOW 24. 235.
TIME G6.42 &.25
1 FLOW 2. 23.
TIME §.17 .08
1 ELOW 33. 131.
TIME 6.082 5.08
1 FLOW 9. 36.
TIME 6.08 6.08
1 ELOW 2., 35,
TIME &.17 §.08
1 FLGW 2. 527.
TIME 5.25 6.17
1 oW 28. 147.
TIME €.75 5.75
** PEAK STAGES IN FEET **
1 STAGE 7142.85 7146.83
TIME 6.75 6.75
1 FLOW 29, 1486.



+

+

-+

+

-

+

+

+

+

4

HYDROGRAEH AT

3 COMBINED AT

ROQUTED TO

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYUDRCGRAFH AT

HYDROGRAPH AT

ROUTED T

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

3 COMBIWED AT

DFFZ2

RF-27

RE-27C

RE-7

F-14

RF-13

F-13

DPF13

RE-14

DEEL4

1.

24

.03

.08

.13

.03

.03

.01

.05

.05

TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

ELCH
TIME

FLOW

-

-

[s31Y

52.
Q8

55,
.08

[l 4]
-l r

o o7

-

21.
6.17

11.
6.08

30.
G.08

30.
€.33

210.



+

-

+

+

+

-

+

+

+

+

ROUTED TO

HYDROGRAERH AT

2 COMBINED AT

RCUTED TO

HYDROGRAPH AT

ROUTED TQ

HYDROGRAPH AT

2 COMBINED AT

ROUTED TQ

HYDROGRAEH AT

2 COMBINED AT

ROUTED TO

HYDROGRAEH AT

RF-25

DEF25

RE-30

RF-Z3

DFF23

Rib-24

LPF24

RE-30

.34

.02

.05

.0B

L1d

1=

TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

ELOW
TIME

FLOW
TIME

FLOW
TIME

FLOW

88.
6.33

5.
.08

oy

12,
.08

18.
6.17

45.
G.17

44,
£.048

68,
5.08

64,
.17



-+

.I.

o

+

-+

+

+

+

+

3 COM2IMED AT

RQUIED TO

HYDROGRAFH AT

2 COM3IMED AT

ROUTED TO

HYDROGRAFH AT

HYDROGRAFH AT

4 COMBINED AT

ROUTED TC

ROUTED TO

HYDROGRAFPH AT

2 COM3INED AT

DPF3C

RE-25

DEFr28

RF-28

F-27

DPE28

DEEFZ28

RF-31

DE F

[+

.50

.50

.Q3

.53

.04

L0z

O
i8]

.07

8

TIME
1 FLOW
TIME
it FLOW
TIME
1 FLOW
TTHE
1 FLoW
TIME
1 FLOW
TIME
1 rLow
TTME
1 FLOW
TIMF,
1 FLOW
TIME
1 FLOW
TIME

% PEAK STAGES IN
8971 .65

1 STREE
TIME
1 FLOW
TIME
1 FLOW
TIME
1 FLOW

€.08 G.08
124, 518.
.33 6,25
12z, 517.
5.33 6.25
7. 30.
.08 G.08
128, 335.
.33 6.25
124, 519.
.42 §.25
g. 40.
E.17 5.08
75. 264,
£.25 5.17
185. 813.
.33 6.33
85, 462,
7.33 .83
FEET **
5976.56
7.33 6.83
85, 468,
7.50 5.83
4. 42,
g.25 6.17
86, 475



*h% NORMAL EMD OF HEC-L *#=

TIME



