—Nginesring

December 27, 2005

M. Thn Mitios

Subdivision Engineering

City of Colorado Springs

30 Soutl Nevada, Suite 700
Colorade Springs, Colorado 80903

RE: Waoll Ranch Detention Basdn A Fiual Design, Colarade Springs, Onlorado (Kiowa Praject No. 05104)

Dyear Thn:

Accompanying this letier is a set of the final design plans for the Detention Basin A in Wolf Ranch. The

o

detention basin was shown in the Kiowa’s MPDP for Wolf Ranch, 1 have also enclosed as set of the caloulations
that support the design of the detention hasin.

if Kiowa can be of any further assisiance, pisase do not hesitaie io contact us.

Sincerely,

KIOWA ENGINEERING CORPORATION

Richard N. Wray, P.E.
Principal

Cc: Ralph Braden, Nor'wood Development
BNW/row
1227rawl

Ll Detf Renets 10gP

1604 South 21st Street, Colorado Springs, CO 280904
(718} 630-7342 [719] 630-04116 FAX
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# FLOOL HYDROGRARH DARCKAGEE  {HEC-1) * * U.8. ARMY QORES OF ENGINEERS *
* JUM 1998 k * HYDROLOGIC ENGINEERING CENTER *
® VERSIONW 4.1 i * 203 SECOND STREEY *

* * DAVIS, CALIFORNIA 95614 *
*  RUN DATE LEDECOS  TIME 1Z:57:33 * * (316} T56-L104 *
* ¥ " %
sk e e e ok ok i ek g e o e el e o et Sl e ok o R ol e skl e e e e e e e e e

X B OHEENEEK REHER A
X x Z X X XX
% A OE h A
KREERER FHEX 4 XRXEX i
X X X pil #,
X K A ks kS
X LA G954 FHXHK AR

THIS PROGRAM REPLACES ALL FREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAM 73), HECLGS, HRCLDE, AMD HECIKW.

THE DEFINITIONS OF VARIREBLES ~RTIMP~ AND ~RIUICR~ HAVE CHANGED FRCM THOSE USED WITH THE 1973-STYLE TNPUT STRUCTURE.
'THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS 'THE FORTRANT?T VERSION
NEW OPTIOMS: DAMBREAK QUTFLOW SUBMERGENCE , SINGSLE EVENT DAMAGE CARLCULATION, DSS:WRITE STAGE FREGUENCY,

DES:READ TIME SERIES AT DEEIRED CRLCULATION INTERVAL LOSE RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAWE: NEW FINITE DIFFRRENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE ID. v | IR 4o, [C Buwnann I, S D 10
1 D Wolf Ranch, Master Dewveloped Drainage Plan pri 03094
2 ID A Basins, Tuture devaloprent tondition widetention a-det.dat
3 o S~yaar and 100 ¥Year, 24 hr Type IIAR Storm
* DIAGEAM
é IT & 0 o] 300
5 o 3 a
G R FREC olal 1.0
7 KK A-1
el jasl RUNCEFE FROM SUB-BABIN A-1
9 BA L0860
10 IN 15
11 EB 4.4
1z BCO0,0000  9.0008 0.0015 00,0030 0.0045 0.0060 0.2080 0.0100 &.0120 0.0143
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a
21
22
23

o

LIME

43
44
45

EFC
B
PC
PG

L

3y
kM
RD

KK
M
BA
Le
un

KK
M
HC

in

KK
!
ED

kR
¥
BA
L3
D

EK

0.0L65  0.2188 0.0210 0.0233 00,0255 Q.0278 0.0320 0.0390 £.0460 0.0530
0.0600  0.37580  0,1000 Q.4000 Q.7000 0Q.72B0 (0.7500 0.7850 0.78B00 0.,7900¢
0.3000 0.3100 02.8200 0.82B0 0.8300 0.83%0 0.8400 0.8450 0.8500 (.8550
0.8600 0.36838 0.8675 (0.87.3 0.9780 OQ.87H#8 0,.8825 0.8863 f.8900 0.8938
0.8275 0.3013 02,9053 0.2083 (.9115 0.9148 0.%180 0.9210 ©.%9240 ©U,9270
C.2300 0.8325 0.9350 0.2375 0.82400 0.8425 0.2450 0,9475 1,500 0.9525
0.9BB0  Q.85%6 0,080 0.2625 0.9850 0.%675 00,9700 0.9725 0.8750 0.8775
0.2200 0.98%2 0.9825 0.9838 0.%9350 0.9%883 0.92875 0.9888 .2%00 0.991L3
0.3825 0.9938 0.92950 0.2953 0.2%75 OQ.B80HB  1.0000
a &l
.29z
a3
RCUTE EFLCOW FROM SUB-RASIN A~1 TG DP &3
2500 Lozl 0,04 TRAP 10 4
A-d
RUNOFEF FROM SUB--BARSIN Zi-4
L nEsl
o 74.3
0.2
24
ROUTE RUMOQEFE FROM A-4 T0O TG DP A3
450 LGz LOL3 CIRC 3.5
A-3
RUNOFE FRIM SUB-BASIN A-3
L1500
9] 73
L2210
DEFA3Z
DESIGH POINT A3 COMBINE RUNOEFE FROM AUBR~BASIN A-3, A3 AND Ad
3
HBo-1 INPUT
N dvwwnea. O . T < N I AP % S | B 10
Ab
ROUTE FLOW FROM DEF A3 T0 DP A&
1550 .0L8 0. 04 TRAP 10 4
A-11
RUNOEFE FROM SUB~BASIN A-11
L0811
[} 76.8
L1m
Bl
ROUTE SUB-BRSIN A-11 T0 DP A

EAGE

2



62

73
T4
75

16
77
78
75
80

81
B2
B3

LINE

g4
85
85

87
EL
a8
a0

KK
1
BA
L
ub

KK
M
HC

I
1M
RD

o5
[
BA
LB
1D

11
<M
HC

KK
KM
RD

KK
EM
BA
Ls
[%)e]

i
KM
HC

i

KK
KM
ED

KK
[
BA
LS

1400 WO2 .013 CIRC 3.5

R-8
RUNOEE FROM BASIN A-3
LO7a
o] 23.9
250
DE Af

COMBIWE RUNGFE FRCOM SB A-3 ANI RL1L

i
cb

A
ROUTE ELOW FROM SUB-BASIN A-g8 TO DF A7
11080 L2 -013 CIRC 4.5

AT
RUNOFE FRCM SUB~BRSIN B-7
L0E09
G 78.8

L1732

DB AT
COMBINE RUNGEF FROM SUB-BASIN A-7 AND AR

AT
ROUTE FLOW FROM DF AT 70 DP RA§
BOn 0.0z 2.013 CIRC 5
=B
RUNDEL FRCM SUB--BRSIN #-6
. 031
0 T8
L2l
DERE
DESIGN POINT A6 CCMBIME RUNOFEF FROM SUB~BREIN P-6, ARG ANL AT
3
HEC-1 IMPUT
T 2 - [ S - S O
AB
ROUTE FLOW FROM DESIGN POLNT A5 TO DEF AD
2200 L0411 .04 TRAE 10 4
A-12
RUNCEF TROM SUR-BRIIN A-12
L0443
0 T8

PAGE 2



Bz
&3
24

100
0L
102

103
104
148

106
107
108
108
110

-1 3

o e e
3 kg B R

o oo

uD L8l

KK ALZ

M ROUTE RUNQEFF FROM SUB-BASIN A-12 To D A9

RD 1280 02 LOLE CIRC |

KE B~

KM RUMOFE FROM SUB-BASIN A-O

BA LCE73

Le 0 75.7

o P63

KK DE AB

M COMBINE RUMNOFE ERCM SUB~BASIN M-12 AND A2

HT 2

¥K Al

bl ROUTE FLOW FROM SUB-BASIN A-% TO DE3IGN POINT AS

RO 500 .02 L0L1é CIRC 4

KK B-b

| RUNQFEY FROM SUB~BASIN A-5

BA L1214

L3 0 GE.G

un -208

Kx DERAS

KM De AL COMBINE RUNOFF FROM SUE-BASIN A-5, Ab AND AD THI® IS INFLOW

KM TC DETENTION BASTIN A

HC 3

KK DB,

KM RCOUTE DF AL THRAUGH DETEMT'ION BASIN A

RS 1 ELEV  8%77.5

= 0 LT 3,08 115 21.87 36.27 kz.1

3E 8977.5 5878 6480 982 6284 6384 GOEB

g o 20 40 23 120 Lea 900

38 G887 250 2.8 1.5

aT &388 ) N 1.5

KK LLO

it ROUTE FLOW FROM DESIGN POINT AbL 10 DESIGN POINT 2

RL 20 021 0 TRAP 15 4
HEC-1 INPUT PAGE

ID, e Iovee..s A P 4oL [P s ian AT N PO s 810

KK E-10

K RUNOEE TROM SUB-BAFIN A-10

BA AhETS

L8 0 T9.6



lza uo L231

131 KE CEA
132 KM DESIGHN BOINT A COMEINE RUNCEFF SUB-BAZIN A~10 AND B10
133 HT 2
534 3
SCHEMATIC DIAGKEM OF STREAM NETWORK
INEUT
LINE SVY ROUTING {(~==>) DIVERSION OR PUMP FLOW
NG. .0 CONNECTGR {<=-=~) RETURN OF LIVERTED OR BUMPED FLOW
7 A=l
v
G
24 A3
27 A~
v
32 R
35 . . A-3
40 DPAR. o inee . e
3
v
43 AS
48 . A-11
v
M
51 all
¥ A-3
58 DF ABuvrerinen,n.
i
v
a2 A3



(#*% ) RUNOFF ALSCQ COMPUTED AT THIS LOCATION

70
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131
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VERSIDN 4.1 M

RN DATE L3DECO5  TIME  12:EH7:33 *

e B e el ke s e s s okl o el i b b e e e e o

5

Io

T

Welf Raneh, Master Developed Drainage Plan pn 030394
A Basing, future development condition widetention a-dat.dat
S-yegar and 100 Year, 24 hr Typs IIa Stocm

OUTEUT CCONTROL VARIARLES

JERNT 5 FRINT CONTROL
IPLOT 0 BFLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALR

HYDROGRAFH TIME DRTA

NMIN & MINUTES IN COMPUTATION INTERVAL
TDATE 1 U STARTING LDATE
ITIME 0000  STARTING TIME
NQ 300 NUMBER CF KYDROGRAPH ORDINATES
HDDATE z 7 ENDING CRATE
NOTIME DOES  ENDING TIME
ICENT 18 COEMNTURY MARK
COMEUTATION INTERVAL - 08 HGCURS

TCTAL TIME BASE Z4.92 HCURS

ENGLISH NITE

DRAINAGE AREA SQUARE MILES
FRECIEPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME RCRE~FEET

SURFACE MREA ACRES

TEMFERATURE DEGREES FAHRENHEIT

MULTI-FLAN OPTION
MPIAN 1 NUMBER CF PLENS

MULTT-RATIC OFTION
RATICE OF ERECIFITATION
.bH 1.0

* 609 SECONL: 8TREET *
* DAVIS, CALIFCORNIA 95814 *
* (216) "156-17104 *
* *
=

ﬂr‘k*“-‘*“;‘**‘ki"‘:!*:‘!\_‘r*#‘.l“,\"ff‘.{".‘d**‘#’*#**'k*\ﬁ'**'l:**-‘k*

PEAK FLOW AND STAGE |END-OF-BPERICD) SUMMARY FOR MULTIRLE PLAN-RATIO ECGNOMIC COMPUTATIONS

FLOWS I CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS



RATIOS AFFLIED TO FRECIFITATICN

UFERATION BTATION RREZA  PLAN RATIC ! RATIO 2
.36 1.00
HYDROGRAPH AT
: A-1 .06 1 TLow 3. 32
TIME 6.25 §.17
RGUTED TC
+ A3 08 1 rLow 3. 31.
TIME 6.75 .42
HYDROGRABH AT
" a-4 .04 1 TLoW 39, 133.
TIME 6.08 5.08
RCGUTED TGO
-+ Ad .08 1 FLCW 38, 132,
TIME 6. 08 §.08
HYDROGRAFH AT
-+ A-3 .18 1 FieH 49. 194.
TIME 6.17 .09
3 COMBINED AT
+ DPA3 .30 1 FLOW 27. 328.
TIME 6.17 .08
RCUTED TO :
* RS .30 1 FLOW 96. 313.
TIME .17 G.17
RYDROGRAEH AT
+ A-11 .02 1 FLOW 41. 134,
TIME 6.08 6. 08
RGUTED TG
+ ALl .08 1 FLCW 33, 131,
TIME 6.08 6.08
HYDROSRAEH AT
+ A-E .08 1 FLOW 57. 152,
TIME 6.17 £.08
& COMBINED A
+ LP AE .18 1 FLCW 93, 293.
TIME 5.08 .08

RCIJTED TQ
+ B W18 1 FLOW &4, 278,
TIME 5.17 5.08



HYDROGRAEH AT

4

2 COMEINED AT

RCUTED TO

-t

HYDROGRAFH AT
-

A COMBINED AT

ROUTED T0O
+

HYDROGRAEH AT
-

ROUTED TQ
4

HYDROGRAREH AT
-+

Z COMBINED AT

RCGUTED T
-t

HYDROGRAERH AT
- .

3 COMBINED AT
“t

DE A7

A7

A~12

AlZ

A-D

DP AR

W05

, B4

=1

~

ey

MW
TIME

LA
TIME

Lo
TIME

LT
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

ELOW
TIME

FLowW
TIME

FLOW
TIME

ELOW
TIME

ELOW
TIME

FLCw
IME

26.

&. 08

118,
G.08

116,
&. 17

15,
.08

a0,
5.17

170,
G.08

187,
.08



RCUTED
“+

RCUTED

-

Y DROGEEAPE AT

-+

2 COMBINMED AT

™3

a

LER

ALO

LEA

e NOEMAL END OF HEC-1

4

e

L

b

1

b

FLOW
TIME

PEAK STRGE3 IN FEET

STAGE
TIME

ELOW
TIME

FLOW
TIME

FLOW
TIME

6981 .40
.75

it s
SORB. 84
£.92
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FLOOD HYDROGRAPH PROKAGE  (HEC-1)

RUM DATR LEDECOEL  TIME 1Z:54:31 '*"

M *
% .8. ARMY CORPS OF EMGINEERS *

JUM 1588 * # BYDROLOGIC ENGINEERING CENTER *
YEFRSIGN 4.1 ¥ # 603 SECOND STREET *
& * DAVIS, CALIPORMNIA 95615 *

* (31&) 758-1104 *

% *

* *

g

e et Wl R Rk ek e ok ek e s e e e ok ek R bk

X ESD 44 .04 FREAR HS
X £ X x ke XX
X i X X Z
NRYHRAE  RMEX X h819:49.9.4 S
X % X A s
X ®x X s x b
x E AN 405844 HRAX XEX

THIS PROUGARAM REPLACES ALL EREVIQUS VERSIONS OF HEC-1 KNOWN AS HECL (JAM 73), HECLGE, HECLOB, AMD HECLKW.

THE DEFINITICNS OF VARIABLES ~-RTIMP- AND ~RTIOR~ HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION CF -ZMSKK~ ON RM~CARD WaS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANTT VERSION
NEW OPTIONS: DAMBREAK QUITFLOW SUBMERGENWQE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

PEEREAD TIME SERIES AT DESIRED CALCULATION INTERVAL LOBS RATEiGREEN AND AMPT INFILTRATION

HIMEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC--1 INEUT PAGE 1
LINE 3 D I [ NS - S Biwiann Toemnann HevevneaTeanewar 10
1 o Wolf Ranch, DETENTION BASIN A FINARL DESIGN pn 05104 { 'x*\
2 ID A Basing, futurs development condition w/detention a-det®P.dat “ (“
3 o Eeyear and 100 Year, 24 hr Type IIA Storm @
4 D SPILLWAY SIZING RUN é
T AGEAN
5 T 5 1 D 300 <y w
3] 10 3 il 8
7 IR FREC CB6 1.0 ’ %
~
8 B A-1 '3
g KM RUNCGEE EFROM SUB~BASIN A-1 .
10 BA B0 _F‘_,
11 M 1E
12 EB 4.4

iz s MRYNN4S



(RS  e I S
2D W & T
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[N RS B o )
3 in

)

EL]
39
40

4
12

43

44
45
46

47

KK
i)
Ba
L
un

KK
KM
RD

KK
¥
BB
Lz
un

L0000 0.0005 0.0013  0.0030  0.0045
LOABE DL01ER D,0210% 0.023 0.02b5
0.07ERG D.L000 0,4000  O0,7000

0.3100 0.BzZ00  Q,8250 0.8300
0.3838 0,8673 13 0LBTR0
Q. 80L3 0.8215
.93 0.9400

D.357h .
0.9813  0.9EBLA
0. 9938 0, 8950

0.9650
0. 985D
0.9875

#il
A3
RCOUTE FLOW FROM SUB-BASIN A-1l TC DF AZ
3500 OEL 0,04 TRAE
A-d

RUNGIE FROM SUB-BASIN &-4
L0885

0 6.3
0.2

A

ROUTE RUNOQEF FROM A-4 TO TO DF A3
450 W02 L L3 CIRC
m-33

RUMOFE FROM SUB-BASIN A—3
L1500

0, 0080
n.oz78
00,7250

E o R

LE400

D.EE2E

0.2180C

OU84ED QLRAGD
0, 84875%  0.,92700
D.8863 0.9875
W.8988  1.0000

10

3.5

10

K DEAZ
¥ DESIGN FCOINT A3 CCMBINE RUNOEF FROM SUB-BRASIN 5-3,
HC 3

HE-1 IWEUT
B X I deo... )
Kk AG
¥ RCUTH FLOW FROM DE A3 TO DF AR
RD 1550 LD16 004 TRAE
KK A1l
K RUNCEFE FROM SUB-BRSIN m-11
BA L0Ed
LS 1 6.8
up W13
KK Al

LQOED
L0320
LIE00

B3

0.0100
0.0380
Q.7850
0.8£30
0.8863
0.92L0
0.8475
0.9725
0.3888

AND A4

oD

[ ol ool

LOAED
QB0
LTEDO
LBBOO
L8300
L9340
L8500
L9TA0
L8800

|4
.
.8
L
0.

(.

.10
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oo

TG
(SN

o

[ ]
[ S

[=1¢)
57
B8
59
J0

LINE

85
86
87

28
5G9
90

K
M
HC

BK
M
RD

LI
jiny]
ER
L3
¥

KK

IGY

HC

ROUTE SUB~ERSIN A-11 TO DE Ad
1400 Sz 013 CIRC

B
RUNOEE FROM BRSIN A-32
073
0 33,8

LEBD

OB A

COMBINE RUNOEE FRCM 3B A-3 AND: R11

&
Ag

ROUTE PLOW FROM SUB-BASIN A-3 TO DP AT

llon L2 013 CIRT

e A7

EDHM

27
ROUTE FLOW ERCH DE A7 TO DP A§

EO0 .0z 0.013 CIRC
A-
RUNKEFE FROM SUE-BASIN R
L 037
0 7e
2l

HEC-1 THZUT

B RUNOFE FRQOM BUE-BASIN A-7 AND AR

w

B B e 5
KK &5

e ROUTE FLOW FROM DESIGN POINT A& 7O DP AR

RD 2200 LD L04 TRAE 10

Al
RUNQEE FROM SUB-SREIN Be-12
ey

M POINT A& COMBINE RUNOEFE FROM SUB-BRSIN #~5, RE AND A7V

PAGE



91 L3 1 =
b uD LAgl
a3 KK Rl2
94 KM ROVTE RUNOEF FRCOM SUE-BASIN A-12 TO DEF A9
95 RED 1850 W02 LAL3 CIRC ke
96 K A-3
27 M RUNOFE FROM SUB-BASIN A9
28 BA LOBTE
29 L8 D 75.7
100 D L4635
101 KK OF A8
Loz K CCOMBINE RUWOFE FROM SUB-BASIN A-1Z AND B9
103 HC 2
104 KK Al
105 KM RCUTE FLOW FROM SUB-BASIN A-9 TO DESIGHM POINT &5
1ne RD 500 W02 .01a CIRC :
107 KK A-5
Lo KM RUMOFE FROM SUB-BASIN A-3
Log BA L1114
110 Ls 0 G8.6
111 D L A0S
11z KK DEASR
113 KM OF A5 COMBINE RUNCFE FROM SUB-RASIM A-5, A3 AND A% THIZ IS INFLOW
114 KM TC DETENTION BASIN A
115 HC 3
116 K DBA,
117 KM RCUTE DP A5 THROUGH DETENTICN BASIN A
118 RE 1 ELEV &38%.8
1le A 0 o 0 o) 0 4] 16 25
120 B8R G277.5 &978 GEB 6982 G984 63g7 938 B6988.5
121 j5ie) 0 0 g 0 o a 310 580
122 33 5987 120 2.6 1.5
123 ST &S58R.5 L5 2,6 1.5
124 K ALD
125 M RCUTE FLOW FROM DESIGN POINT AS TOQ DESIGN POINT A
1286 D 720 LORL W04 TRAP 15 4
HEC-1 IMNPUT BAGE
LINE Iy e e Leavaian - T B« T Boeinrnn Tonvnnan 8oL, v 200,.0,10
127 KK A-10
128 KM RUNOEF FROM SUB-BABIN A-1C
129 BA L0009



INPUT
LING

NO.

Lo
w

41

44

n
2

[17]
w

s
uD
438 KK
L33 KM
134 HC
438 EL

OPA
DESIEN FOINT A COMBIMNE RUNGFE SUB-BASIN A-L10 AND ALO

2

SCHEMRTIC DIAGRAM CF STREAM NETWORK

i) ROUTING

to) CONNECTOR

A-l
N
W
R3
A=
v
v
24
PR3, ... .. e
v
v
A
A-11
"
k'
ALl
DF RE.,
.
¥
A

{==~=>) DIVERSICN OR PUME FLOW

(== RETURM OF LIVERTED CR FUMPED FLOW

=2
]



71

g#

LG
L

104

107

11

,J
w

DER

("= RUNOFE ALSO

R e o e sk el ok sk kvl e e e i e s b e o ok o ok s ol e

*

#

f-12

RS

DE AD

.
5<‘,<

=10

COMPUTED AT THIS LGCATION

FLCOD HYDROGRARH PACKEGE

A=9

{HEC-1)

-

"

Bkl e e b e e ke sk e o sk b b ki ke bk e e b e e e kb e b e o e

"
s

LN

ARMY CORPS OF ENGINEERS

*

Ed



* JUN 199% *
w VERSION 4.1 i
*  RUN DATE LBDECOE  TIME  1Z:G4:21 i
* "

s oz ol g e ok st e i e e o e e b o di ke e e e e e e e e ol e ke ok el e ke e e e

Wolfd Ranch, DRETENTION BASIN A& FINAL DESIGN pn Q5104

A Basins,
Bevenr and 100 Year,

24 hr Tvpe IIA  Storm

SEFLLLWAY SIZTHG RUN

& I0 QUTFUT CCNTROL VARIAELES
ZPRNT 5 PRINT CONTROL
IPLOT 0 PLOT COMTROL
23CRL ¢. HYDRCGRAPH PLOT SOUALE
7 EYDROGRAEFH TIME DATA
NMIN 5 MINUTES IN CCMPUTATION INTERVRL
1DATE 1 0 STARRTING DATE
ITIME D000 STARTING TIME
HQ 300 NUMBER CF HYDROGRAPH CRDINATES
NDDATE 2 0 ENDING LCATE
NDTIME 0085  ENDING TIME
TCENT 1% CENTURY MARK
COMPUTATION INTERVAL .08 HCOURS
TCTRL TIME BEAZE 24,92 HCURS
ENGLISH UNITS
DRATNAGE ARER BOQUARE MILES
PRECIBPITATION DEPTH INCHES
LENGTH, BELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FERT
SURFACE AREA ACRRZS
TEMPERATIIRE DEGREES EAHRENHEILT
I MULTT-BLAN OPTION
NEPLAN 1 NUMBER CF PLANS
JB MULT'I-RATIO OFTION

RATICS ©OF FRECIPITATION

.58 .00

PEAK ELOW AND STAGE
FLOWS I

{END~QF-FERIOD)

CUBIC FEET FER SECOND, AREA IN SQUARE MILES

SUMMARY IFOR MULTIPLE PLAMN-RATLO ECONCHIC

K HYDROLOGLC ENGINEERING CENTER *
* £02 BECOND SHTREEET *
* DAVIS, CALIFORMIE 25616 *
d {91l8) 756=-1104 *
. ®
dr ke ik kbR b kg ke ke bk de b kb ok ke ke

future develcopment condition w/detention a-datsSP.dat

COMBUTATIONS
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QFERATION

HYDROGEAFH AT

ROUTED TO

HY DROGRAFH AT

RCUTED TO

HYDROGRAPH AT

3 COMEINED AT

RGUTED TQ

HYDROGRAFH AT

ROGUTED TC

HYDROGHAFH AT

2 COMBINED AT

RGQUTED TO

Pl

Ad

DPAZ

A6

All

LP A%

ARER

.06

.08

.03

. 30

o
[=5]

.08

.08

.lé

FLAN

b

[

FL
TIME

FL.OW
TIME

FLOW
TIME

TPLOW
TIME

L
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLCW
TIME

FLOW
TIME

MIME TO EBAK IMN HOURS

RATIOS APPLIED TQ FRECIRPITATION

RATIO L

6,08

57.
5,17

95,
g,08

RATIO 2
1.00

131.
§.08

152,
5.08



HYDROGRAEFH AT
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2 COMBINED AT

RCLTED TQ
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3 COMBINED AT

RGUTED TC

HYDROGRAFH AT
-+

RCUTED TO
-

HY DROGEAEH AT

-t

2 COMBINED AT
-

RCITED TG
o+

HYDROGRAFHE AT

I COMBEINED AT

A8

DP A7

AT

DPAG

Rt}

Blz

DE A9

pd
G

A-5

.18

2L

L

L05

07

,11

=

)

=

[

FLOW
TIME

L
TIME

FLCH
TIME

ELOW
TIME

FLOW
TIME

FLCW
TIME

FLOW
TIME

[FLCT
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

27.
G.18

26.
5,08

278,
6.08

T15.
5.08

105,
G617

B4.
2.08

gz2.
5.08

90.
6.17

170,
5,08

1s7.
5.08

418,
£.08



Bl DERS

RCVUTED TCO
-+ LBA

RQUTED T
i ALG

HYDROGEAFH AT
-+ A-10

¥ COMBINED AT
-+ [FA.

RATIO
OF
PHE

- 36
1.00

e NORMAL END OF HEGC-1 vk

il 1 FLOW 279, 874,
TIME .25 6.17
) 1 FLOW 130, 542.
TIME §.510 5.42
¥ PEAK BTAGES IN EFERT #¥
1 STAGE G887.44 €988.43
TIME &5.50 5.42
7 i FLOW 130. 5389
TIME 5.54 G6.42
L0 1 FLOW 5. 16.
TIME .00 5.08
Te 1 FLOW 131. 544.
TIME &.58 65.42
SUMMARY OF DM OVERTOPEING/BREACH ANALYSIS FOR STATION DBA

(FBAKS SHOWN ARE FOR INTERNAL TIME STEP USED

INITIAL VALUR

ELEVATICN 5985.49C
STORAGE 3.
DUTTLOW 0.

MAX MM

MR TMLUM MAXIMUM

RESERVOIR DEPTH STORAGE
.3, ELEY OVER DAM AC-FT
§287.42 . Qo 10,
6989.43 L0 24.

BFILLWAY CREST
987 .00

MAE TMUIM
OUTEL.OW
CFE

130.
542,

DURING HRE.

ACH FORMATION)

TQE OF DAM
6988.50
25,
3a0.
LIURATTON TIME OF
CVER TOPR MAK OUTFLOW
HOURS HOURS
.00 2. &0
.o B.42

TIME OF
FAILURE
HCURS

.00
.08
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Circular Pipe Flow

Project: 06104 Deténtion Basin

Pipe ID: cutlet storm sewsr.

Desian Information
Fipe Invert Slope
Fips Manning's N
Pipe Dlameter
Dosian discharge

BALLS o
SlaPE

Full-fow Capacity ICalculated)

Fuli-flow arsa

Fuli-fiow wetted perimeter
Half Central Angle
Fuli-flow capsacity

Calcuiation of Noreaal Fi

o Conditicn

{|Haif Central angie (G<Theta<3. 14)

Fiow area
VWetted perifheter
Flow depth
{Flow velogity
Dizchargs

Calculation of Critical Flow Condition

Helf Central Angle {0<Theta-¢<3.14) Theta-c

Critical fiow area
Critical iop width
Critical flow depth
Critical fiow velocity
Froude nomber

A

ouiiststormisewer.xis, Pipe

b

i
Pk

F1210

[&3]

, 118 PRE
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1

CURRENT DATE: 12-19-2005 FILE DATE: 12-15-2005
CURRENT TIME: 09:27:27 FILE NAME: DBAINL

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

c SITE DATA CULVERT SHAPE, MATERTAL, INLET
u
L INLET OUTLET CULVERT | BARRELS
-y ELEV. ELEV. LENGTH SHADE SPAN RISE MANNING  INLET
NO.| (ft) (£t) (£t) | MATERTIAL (ft)  (ft) n TYPE |
1 86.70 83.10 90.07 | 1 REP £.00 4.00 .912 CONVENTIONAL
> , ,
| & o BELe) ST o
p .
SUMMARY OF CULVERT FLOWS (cfs) FILE: DBAINL DATE: 12-19-2005
ELEV (ft)  TOTAL i 2 3 4 5 & ROADWAY ITR
86.70 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.06 1
88.62 24,0 24.0 0.0 0.0 0.0 0.0 0.0 0.00 1
89.70 48.0 48 .0 0.0 0.0 0.0 0.0 0.0 0.00 1
90.62 72.0 72.0 6.0 5.0 0.0 6.0 0.0 6.00 1
91.63 96.0 96.0 0.0 0.0 0.0 0.0 0.0 0.00 1
92.90 +%120.0  120.0 0.0 0.0 0.0 0.0 0.0 0.00 1
94.48 4% 144.0 144.0 0.0 0.0 0.0 0.0 0.0 0.00 1
96u3q§§ 168-.0 168.0 0.0 0.0 0.0 0.0 0.0 0.00 1
98.5§% 192.0  192.0 0.0 0.0 0.0 0.0 0.0 0.00 1
100.40°  210.0 210.0 0.0 0.0 0.0 0.0 0.0 0.00 1
10214 a0 B 0.0 0.0 0.0 0.0 0.0 13.32 8
102.000  224.7  z74.7 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: DEATNL DATE: 12-15-2005
HEAD HEAD TOTAT, FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
86.70 0.000 0.00 Q.00 0.00
88.62 0.000 24.00 0.00 0.00
89.70 0.000 48 .00 Q.00 Q.00
90.62 0.000 72.00 0.00 0.00
91.63 0.000 96.00 0.00 0.00
92.90 0.000 120.00 0.00 0.00
94 .48 0.000 144 .00 0.00 0..00
96 .38 0.000 168.00 0.00 .00
98.58 0.000 192.00 0.00 0.00
100.40 0.000 210.00 0.00 0.00
102 .14 -0.004 240.00 0.80 0.33

<1> TOLERANCE {(ft} = 0.010 <Z> TOLERANCE (%) = 1.000




2

CURRENT DATE: 12-19-2005 FILE DATE: 12-19-2005
( RENT TIME: 09:27:27 FILE NAME: DBAINL
PERFOREMANCE CURVE FOR CULVERT 1 1( 4.00 (ft) BY 4,00 (ft)) RCP
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTEQCL FLOW NORMAI CRIT. OUTLET T™W OUTLET TW
FLOW ELEV, DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
{cEs) (£t (fr) (£E) «Fd> (£t} (£t) {(ft) {(Et}y (fps) (fps)
0.00 86.70 0.00 .00 CO-NF 0.00 .00 0.00 2.70 0.00 ¢.00
24 .00 88.62 1.82 1.92 1-82n 0.74 1.43 G.79 2.70 13.5¢ 0.00
48 .00 89.70 3.00 32.00 1-82n 1.05 2.07 1.17 2.70 1k.63 g.00
72.00 90.62 3.92 3.82 1-82n 1.30 2.56 1.50 2.70 16.73 0.60
86.00 91.632 4,53 4 .93 5-58Zn 1.52 2.96 1.80 2.70 17.51 0.006
120.00 92.90 6.20 6.20 5-82n 1.72 3.28 2.06 2.70 18.38% 0.00
144 .40 94 .48 7.78 7.78 5-82n .93 3.83 2.31L 2.70 19.15 0.00
168 .00 96.38 9.68 9.68 E-82n 2.08 3.78 2 .54 2.70 19.97 0.00
i92.00 - 98.58 11.88 7.20 6-82n 2.27 4.00- 2.7% 2.7 20.86 0..00
210,00 100.40 13.70 8.54 6-82n 2.40 4.00 2.80 2.70 21.56 0.00
225 .88 102.14 15.44 9.81 6-52n 2.83 4 .00 3.04 2.70 22.0% G.00
El., inlet face invert 86.70 ft El. outlet invert 83.10 £t
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
* e 3 SITE DATA Fk o CULVERT INVERT TERREAELX k¥, h¥dk

®okoh k¥

INLET STATION
ELEVATION

INLET

OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

100.00 ft

86.70 ft

1920.00 ft

83.10 ft
1
0.0400

90.07 £t

CULVERT DATA SUMMARY *:% % s % ki hkrrhx v hwhkhdd bt d
CIRCULAR
4 .00 ft
CONCRETE
0.012

BARREL SHAPDE
BARREL DIAMETER
BARREL MATERTIAL
BARREL MANNING'S n

INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSION

CONVENTIONAT,
SQUARE EDGE WITH HEADWALL

NONE




3

CIIRRENT DATE: 12-19-2005 FILE DATE: 12-19-2005
¢t RENT TIME: 09:27:27 FILE NAME: DBAINL

TATLWATER

CONSTANT WATER SURFACE ELEVATION

85.80
ROADWAY OVERTOPPING DATA
WEIR COEFFICIENT 2.60
EMBANKMENT TOP WIDTH 0.00 ft
CREST LENGTH 100.00 ft

OVERTOPPING CREST ELEVATION 102.00 £t




Normal Fiow Analysis - Trapezoidal Channel |

Project: Detention:h 5
Channel ID: Qusfiow chanisl

Channel invert Slope So=
Channel Manning's N N =
Bottom Width B=
Left Side Slope 1=
Right Side Sloepe 22 =
Freeboard Height F=
Design Water Depth Y=

MNormal Flow Condilon (Calculated)
Discharge Q=
Froude Numbear Fr=

Top Widih =
Wetted Perimeter =
Hydraulic Radius =

fHydraulic Depih D=
Specific Energy Es=
Centroid of Flow Area Yo =
Specific Fores Fs=

overilowchannel xis, Normal 12/22/05, 10:42



R R R L R R T P A e g o MR R T dr s s e s ok s e e e bk e st ok gt e ek A e e ok sk e e o e ok e
*® * i -
FLOOD HYDROGRAFH PROKAGE (HEC-1) * W U.5. RRMY CORPS OF ENGINEERS *

® JUN lLagg ¥ * HYDROLOGIC ENGINEERING CENTER A
* VERSION 4.1 * g G0E SECUNTD STRERT ®
* * * DAVIZ, CALIFPORNIA 95616 hi
*  RUN DATE QZMRY0& TIME 09:22:28 * i (918) 75&-1104 -
# * ke W
e el o o ke e o ke ke b e ke st gl sk e ok ol etk e sl o Rk e ok e ke e te e qd ke ok e e ke el e kel e e e e sk sk e e e e e a ke o b e Rk

ks X ORANEEER HENHH ®
X XK h X KX
x X X X
FRLAENH kA
¥ X b
Z ® ®
# X 994

THIE PROGRAM REPLACES ALL PREVIOUZ VERSIONS OF HEC-1 KNOWH AS HECQL tJAN 73}, HECQLES, BECIDB, AND HECLKW.

THE DEFINITIONS OF VARIABLES ~RTIMP- AND -RTIOR- HAVE CHRMGED FROM THOSE USED WITH THE 1373-8TYLE INBUT STRUCTURE.
THE LDEFINITION OF -AMSKK- ON RM-CARD WAS CHANGELD WITH REVISIONS DATED 25 SEP 91. THIS IS THE FORTRANTT VERSION
MEW OPTICHS: LAMBREAK QUTELIW SUBMERGENCE , SIHGLE EVENT DRMAGE CALCULATION, DSS:WRITE STRCGE FREQUENCY ,

DBg:READ TIME SERIES AT DESIRED CARLOULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATICH

KINEMATIC WAVE: NEW FINITE DIEFBRENCE ALGORITHM

1 HEC-1 INRUT PAGE 1 g‘
i
LINE )+ P LAY T R S - P S Dian. N b
1 IDh Wolf Ranch, Master Developsd Drainage Flan pn 03094 i
2 Ip A BPagins, future develcpment conditlon w/detention DETA-FD.DAT
3 o CUTELOW FROM CORDERE DETETHION BASIM MOLELED ]
4 o B-yvear and 100 Year, 24 hr Tvpe TIA  Storm i
* DIAGRAM 5
5 IT &} 0 o a0 ;
& 1Q o Q i
7 OR PREC 1
8 FIK A1 {
] KM RUNDEE FRCM SUB-BRSIN A-l i
10 BA 06D
11 IN 15 .
1z EB 4.4 ¢




3 BC O 0.0DOC Q0005 0,001 0.0030 O0,0045  Q.0080  O.LGORD  0.0100  2.0120 ol
14 FC 0.016% 0.0LB& 00,0210 0.0233 0.0255 (.027& 0.0G320 0.03%0 0.0460 0.
1& B 0.0800 0,078 0.1000  0.4000 0.7400  Q.T2EG DLTB00  D.LPEED 0.7A00 .
16 PO 0.EDOQ 0.8100  Q.8200 O, Q Q0 0.8380 0.8400 0.8450 D.BEGOD 0.
17 PG U.8600 0.8638  Q.8875F 0. 0.27B0 0.8788  0.BEZ5S  0.9863 OQ.BY00  §.993E
18 PO 0.8976&  Q.3013 0.9080 0.8 0.9118 0Q.53248 0.9L30 0.%210 0.8240 0.9%270
138 FC 0.8300  0.9325  0.9380 0. 0.9400 0.842%  0.9450  0.8475  0.2800  0.9525
20 PCOO0.IBE0 0.8578 0.9 09825 0, 3850  0.987% 0.9700 D.9725 0.R7B0 0.5775
21 PG CLBB00 0.9813  0.9825  OLPB3E 02,9850 (0.9%88% 0.987% D.9883 0.9900 0.001%
2z BC 0.9825  (.9038  (.9350 Q.9%33 0, 9275  O.D98S 1.0000
23 ©Ls a &l
24 un L2BZ
24 KK A3
26 M ROUTE ELCW FROM SUB-~BASIN A-1 TO LP A3
27 RL 2700 -021 .04 TREP 1a 4
28 ICH -3
29 KM RUNOFE FROM SUB-BASIN A-3
3a BR .15
a1 LS [n] 73
3z un L2EL
33 [iead DEAS
34 M COMBINME SUR-BRSIN A-3 AND A3
35 HC @
36 KE R3A
37 K ROUTE FLOW EFROM DB AZ TO DP Ad
38 RD 1leo 02 L(GL3 CIRC 4
39 KX A-4
40 K4 RUNOF'E FRCHM SUB~BASIM A-~d
41 BA .38
4% L3 a 6.3
43 un .21
HEC-L INEUT
LIME o P I < P T Boaaa... oL, 10
44 KK DEA4d
415 M COMBINE ELGW FROM A3R AND SUB-BASIN A4
43 HE @
47 Kk Ad
418 KM ROUTE RUNCEFF FROM DPRJ TO AS
49 RD 450 L0z L1013 QIRC 4.5
50 KK Ag
51 KM ROUTE FLOM FROM Ad TC P A&

5% RD LERO 016 LOL3 TRARP 10 4



47 53 A4 HKE A-11
54 v KM RUNQEF TFRoM SUB-BREIN A-11
55 v BA W08
50 58 Ré L3 ] 76.8
51 . [ LB
&3 g . Ek11l All
By . EM vV ROUTE SUB-BASIN B—-11 T DP AR
e . RODY 1400 .02 013 CIRC 3.5
53 . ALl
XN KK . A-B
[N B . RUNOFF FROM BASIN A-8
a1 53 . BA . .079 A=B
a4, L3 . 0 3.9
[C1 TN un oL 28D N
B& . DP A8 .. ouve an, ,
[T, KK vV DE AR
57 . KM ¥V COMEINE RUNOFF FROM $B A-8 AND ALL
e g8 . HCARB 2
68 . KE . EB
72 L KM . ROUTE FLAWTERCM DES PCINT RS TG 0P A7
L. RD . 1100 LQ2 L0133 ERT 4.5
77 LN DAY, R=T. ...,
73 PV RUNOFE FROM SUB-BASIN A-7
T4 BA VL0500
RO EE- T LEAT [ 76,6
L un . .17z
83 [ R KK . e B’7 A-f
L= T KM, COMBINE RUNOEF FROM SUB-BRSIN A-7 AND AR
Ty, HE . Z !
Ba DERG . ., )
80 v s AT
81 ¥ KM ROUTE FLOW FROM DB AT TO DP AG
a1 84 RB R gan 0.02 0.013% TIRG <]
HEC-2 INPUT
EE LINE . AD)2. ..., - S doaao. Y - N i
v
. W
39 B3 . KRE1Z2 A-%
g4 . EM . RUNOEF FROM SUB-BASIN A-§
85 . BA . LB
1oz g . L3 . 0 3-380.8
¥ un o, W21 )
19a7 gy . DEKA3. .DRAE. .. ...
8z . KM v DESIGN POINT A8 DOMBINE RUNOEF FROM SUE-ERSIN A-&, RE AND A7

an . HC Vv 3



al
ks
23

a9y

95
57
L

24
lLog
101

10z
103
104
108
106

107
lo8
108

114
111
L1z

113
114
11%
116
117

1lE
1519
120

121

LINE

izz
123
124
lz&
126
127

K
g
RD

KK
v
BA
LA

Un

it
KM
RD

K
i)
BA
L3

(B3]

KK
it
HC

1k
K
RO

KK
i)
BAR
L8
uh

KK
KM
KM
HE

K
K
Y
S
80
58

8T

AL
ROUTE FLOW EROM DESIGN FOIMT AS TO DP AS
Z200 L0L1 .04 IRAF 10 4

Am12
RUNOFE FROM SUB~BASIN A-1%
O
0 T
.1l81

AlZ
ROUTE RUNOFE EROM SUB-BASIN A-12 70 DF A9
L8580 .02 L1 CIRe 3

A~
RUNQET FROWM SUB-RBARSIN A-§
]
ol T3

263

DB R3
COMBING RUNOFF FROM SUB-BASIN A-9 AND A12
2
AR
RQUTE FLCW FROM SUB-BASIN A-% TO DESIGN POINT A5
sao L2 LGlE SIRZ 4

B
RUNDEF FROM SUB-BRSIN A-8
L1114

0 &5

L20E

DERE
0P A5 COMBINE RUNQEE FROM SUB-BAIIN A~5, AY AHND AD THIZ IJ THELOW
TG DETENTION BARIN A

HEZ-1 INEPUT

DER
ROUTE DF AS THROUGH DETENTION BRSIN A
L ELEV 8877.5

o] VL7 2.05 21.87
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