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CALCULATION SUMMARY

OBJECTIVE OF CALCULATION:
The purpose of this calculation is to calculate peak surface runoff rates for the basins

described in Calculation SY-10 and to estimate the numbers and sizes of culverts to
handle the peaks.

CALCULATION METHOD/ASSUMPTIONS:

25-Yr, 24-Hr and 100-Yr, 24-Hr storms were considered. Watercourse lengths, slopes,
and areas from Calculation SY-10 were used. Storm precipitation values were obtained
from NOAA Atlas 2, Volume VI. Peak runoff rates were calculated using the HydroCAD
computer program, which uses TR-20 methodology. Soil Conservation Service CN=70
was assumed, based on Calculations G(B)-12 and G(B)-16. Culvert sizes considered
were 2'-, 3- and 4'-diameter CMP. Preliminary culvert sizing was done using the
Hydrocalc computer program, assuming a 1 percent slope and a maximum headwater
of about a foot over the inlet crown.

~ SOURCES OF DATA/EQUATIONS:

1. Calculation SY-10, J.O. #05996.02, "PFSF Rail Line - Determination of Drainage Basin
Areas", Stone & Webster, 8/10/1999. - ‘

2. Calculation G(B)-12, J.O. #05996.02, "PFSF Flood Analysis with Larger Drainage Basin",
Stone & Webster, 3/22/1999.

3. Calculation G(B)-16, J.O. # 05996.02, "PFSF Flood Analysis at 3-mile-long Portion of Rail
Spur", Stone & Webster, 3/9/1999.

4. Precipitation Frequency Atlas of the Western United States, NOAA Atlas 2, Volume VI, Utah,
U.S. Dept. of Commerce, Silver Spring, MD, 1973.

5. HydroCAD Stormwater Modeling System, Version 4.52, Applied Microcomputer Systems,
Chocorua, NH.

6. HYDROCALC Hydraulics for Windows, Version 1.1, Dodson & Associates, Houston, TX.

CONCLUSIONS:

Peak runoff rates and preliminary culvert numbers and sizes are summarized on page 66.
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CALC MSM™G02- SY-1l . RY.0 ERG’&} G
Data for SKULL VALLEY PFSF - N DRAINAGE TO CULVERTS

TYPE II 24-HOUR RAINFALL= 2.2 IN
Prepared by Applied Microcomputer Systems ’ 20 Aug 99
HydroCAD 4.52 001065 _{c) 1986-1396 Applied Microcomputer Systems

SUBCATCHMENT 1 BASIN B
PEAK= 36.89 CFS @ 12.91 HRS, VOLUME= 9.50 AF
ACRES CN SCS TR-20 METHOD
368.007 70 ~ TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS
Method Comment Tc (min)
CURVE ER (LAG) Mzrggb Segment ID: 71.4
L=6772" s=.0753 ' /'
- SUBCATCHMENT 1 RUNOFF
BASIN B
s}
34} AREA= 368 AC
gs- Te= 71.4 MIN
I A
320 CN= 78
~ 281 SCS TR-2@ METHOD
O 550 TYPE II 24-HOUR
v 28} RAINFALL= 2.2 IN
“ 1}
= 16 PEAK= 36.89 CFS
3 14t @ 12.91 HRS
J 12} UOLUME= 3.58 AF
THET
8-
6-
41
2t 3
G~ v v ® ® N ¥ v o ©® o ¥
- - - - = &N N N

TIME C(hours)

BJRL}« Avea. £ S{Vr:_ *me~
DT, (uL. OS496.02-S¥-10



CALC. 0SAA(.02-5Y-11  PeV. 0 QT\GF7

Data for SKULL VALLEY PFSF - N DRAINAGE TO CULVERTS age 2
TYPE IT 24-HOUR RAINFALL= 2.2 IN

Prepared by Applied Microcomputer Systems ’ 20 Aug 99

HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

\'/SUBCATCHMENT 2 BASIN C
PEAK= 103.8 CFS @ 13.09 HRS, VOLUME= 25.41 AF
ACRES CN SCS TR-20 METHOD
1146.00 ~ 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS
Method Comment Tc (min}
CURVE NUMBER (LAG) METHOD Segment. ID: 83.4

L=7801' / s=.0692 '/!

—_ - SUBCATCHMENT 2 RUNOFF

BASIN C
o8}
AREA= 1146 AC
98¢ Te= 83.4 MIN
apt CN= 70
~ 78l SCS TR-28 METHGD
o TYPE II 24-HOUR
G 68r RAINFALL= 2.2 IN
- S8r PEAK= 183.8 CFS
. S 4ot @ 13.89 HRS
N J UOLUME= 29.41 AF
w J8¢
2at
18}
a i 1 i i

24l

TIME C(hours)



CALC. DS 3.02~ ST=Il, REV. 0 Dos B

Data for SKULL VALLEY PFSF - N DRAINAGE TO CULVERTS
TYPE II 24-HOUR RAINFALL= 2.2 IN

Prepared by Applied Microcomputer Systems ' 20 Aug 99

HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

N
SUBCATCHMENT 3 BASIN D

PEAK= 182.1 CFS @ 14.69 HRS, VOLUME= 81.54 AF

ACRES CN SCS TR-20 METHOD
3365.007 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc_ {min)
CURVE NUMBER (LAG) METHOD Segment ID: 183.1
L=24040' ~ s=.0869 V"

- - - SUBCATCHMENT 3 RUNOFF
BASIN D

AREA= 3365 AC
Tec= 183.1 MIN
CN= 78

€]
xR
—r——7

S TR-20 METHOD
YPE II 24-HOUR
RAYNFALL= 2.2 IN

182.1 CFS
14.69 HRS

FLOW Ccfs)
w
®

o))
®
S e e e e LA

B& [aY] T 0 ool < o T

16}
18}
20}
22}
24l

TIME (hours)



ALC. OSHAG.02 - SY=IL, Rey. 0 PRGE D

Data for SKULL VALLEY PFSg - N DRAINAGE TO CULVERTS age 4
TYPE II 24-HOUR RAINFALL= 2.2 IN

Prepared by Applied Microcomputer Systems ) 20 Aug 99

HydroCAD 4.52 . 001065 (c) 1986-1996 Applied Microcomputer Systems

N\ SUBCATCHMENT 4 BASIN E
PEAK= 64.37 CFS @ 13.25 HRS, VOLUME= 19.55 AF

ACRES cN SCS TR-20 METHOD
766.00 ~ 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc {(min)
CURVE ER (LAG) METHOD Segment ID: 93.6
L=9317' 7 s=.073 /"

— - ’ - SUBCATCHMENT 4 RUNOFF

BASIN E
681 AREA= 766 AC
55t Tez 93.6 MIN
58 CN= 78
~ 451 SCS TR-28 METHOD
D 48y TYPE II 24-HOUR
v 35t RAINFALL= 2.2 IN
S ey PEAK= 64.37 CFS
\ o 25} @ 13.25 HRS
N = 2o} OLUME= 19.55 AF
15}
18}
5 L
B 3. 1 1

24l

TIME C(hours?’
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Ok - C¢=1l Pe
RC. OSA6.02 ~ o111 ReV. 0 RAGE 10

Data for SKULL VALLEY PFSF - N NAGE TO CULVERT

TYPE II 24-HOUR RAINFALL= 2.2 IN
Prepared by Applied Microcomputer Systems ’ 20 Aug 99
HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

SUBCATCHMENT 5 BASIN F
PEAK= 19.55 CFS @ 13.02 HRS, VOLUME= ©5.38 AF

ACRES CN SCS TR-20 METHOD
209.00 ~ 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc (min)
CURVE NUMBER (LAG)/yETHOD Segment ID: 78.8
L=7303', s=.0698 4/°

SUBCATCHMENT 5 RUNOCFF
BASIN F

AREA= 289 AC
Tec= 78.B MIN
CN= 78

SCS TR-28 METHOD
TYPE II 24-HOUR
RAINFALL= 2.2 IN

O—=NWLUONOWOE —-NWAUIN OO

PEAK= 19.55 CFS
@ 13.82 HRS
UDLUME= 5.3B AF

FLOW (cfs)

LI R Ak S AND Suaet MO SENS Sumg Math SN RN SRS M M Eun B Eun

8
2
4
6
8
1o}
12
14}
16}
18}
2ef
22t
24L

TIME C(hours)
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OALC. 059G -0 ~ SY-Il, ReV. 0 PAGE ||
Data for SKULL VALLEY PFSF - N DRAINAGE TO CULVERTS Page 6
TYPE II 24-HOUR RAINFALL= 2.2 IN
Prepared by Applied Microcomputer Systems 20 Aug 929
HydroCAD 4.52 001065 {c) 1986-1996 Applied Microcomputer Systems
SUBCATCHMENT 6 BASIN G

PEAK= 88.00 CFS @ 14.31 HRS,

ACRES

CN

1533.007 70

Method

Comment

VOLUME= 37.62 AF

SCS TR-20 METHOD
TYPE II 24-HOUR
RAINFALL= 2.2 IN

SPAN= 0-24 HRS, dt=.1 HRS

Tc (min)

CURVE NUMBER (LAG) METHOD

L=19983'~ s=.0821 “7’

- SUBCATCHMENT 6
BASIN G

FLOW (cfs)
Wwa
O

Segment ID:

RUNOFF

AREA= 1533 AC
Tc= 162.5 MIN
CN= 78

CS TR-28 METHOD
TYPE Il 24-HOUR
INFALL= 2.2 IN

PEQK= 88.88 CFS

14
16}
18}
28t
22}
24l

TIME C(hours)

162.5
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Data for SKULL VALLEY PFS? - N'ﬁRAINAGE TO CULVER

TYPE II 24-HOUR RAINFALL=

2.2 IN

Prepared by Applied Microcomputer Systems

HydroCAD 4.52 001065

(c)

1986-1996 Applied Microcomputer Systems

SUBCATCHMENT 7

PEAK= 82.90 CFS @ 12.61 HRS,

ACRES CN
665.00 7 70

Method

BASIN H(1l)

Comment

VOLUME= 17.35 AF

SCS TR-20 METHOD
TYPE II 24-HOUR
RAINFALL= 2.2 IN

PASS 12

20 Aug 99

SPAN= 0-24 HRS, dt=.1 HRS

Tc (min)

CURVE NUMBER (LAG) METHOD

L=8644"' < s5=.2106 ¥/

FLOW Ccfs)

868
75
78
65
66
55
59
45
49
35
38
25
26
15

18}

Segment ID:

SUBCATCHMENT 7 RUNOFF
BASIN HC1D

AREA= 665 AC
Te= 51.9 MIN
CN= 78

SCS TR-28 METHOD
TYPE I1 24-HOUR
RAINFALL= 2.2 IN

PEAK= 82.98 CFS
@ 12.61 HRS
UOLUME= 17.35 AF

<

16t
18

281
22t

TIME C(hours)

24l

51.9



Data for

Prepared
HydroCAD 4.52

001065

OALC. MSA G602 — S, fPey. 0
SKULL VALLEY PFSF - N DRAINAGE TO CULVERTS
TYPE II 24-HOUR RAINFALL= 2.2 IN
by Applied Microcomputer Systems
(c) 1986-1996 Applied Microcomputer Systems

LRSS 13

20 Aug 99

SUBCATCHMENT 8

PEAK= 130.4 CFS @ 12.97 HRS,

BASIN H

VOLUME= 35.04 AF

ACRES CN SCS TR-20 METHOD
1360.00 7 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS
Method Comment T¢c {(min)
CURVE NUMBER (LAG) METHOD Segment ID: 76.0

L=11398"

s=.1527 7'

FLOW (cfs)

138
128
118
1848
96
80
70
68
58
48
39
28
18

SUBCATCHMENT 8 RUNOFF

BASIN H

AREA= 1368 AC

Te= 76 MIN
CN= 78

SCS TR-28 METHOD
TYPE II 24~-HOUR
RAINFALL= 2.2 IN

PEAK= 138.4 CFS
@ 12.97 HRS
UDLUME= 35.84 AF

g e} [+ o] [u] <

12

TIME C(hours)

16}

18}

20
22t
24l



CALC. 99996.02 - Sl - Jev.0 Phge 14

Data for SKULL VALLEY PFSF - N DRAINAGE TO CULVERTS

TYPE II 24-HOUR RAINFALL= 2.2 IN
Prepared by Applied Microcomputer Systems ’ 20 Aug 99
HydroCAD 4.52 001065 _(c) 1986-1996 Applied Microcomputer Systems

\_~ SUBCATCHMENT 9 BASIN J
PEAK= 104.4 CFS @ 13.26 HRS, VOLUME= 32.37 AF

ACRES -CN SCS TR-20 METHOD
1269.00 7 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc_ (min)
CURVE NUMBER (LAG) METHOD Segment ID: 94.6
L=13542' < s=.13 '

- - - SUBCATCHMENT 9 RUNOFF

BASIN J
198+
AREA= 1269 AC
agr Te= 94.6 MIN
8ot CN= 78
~ 78t SCS TR-28 METHOD
(f TYPE II 24-HOUR
5 6@r RAINFALL= 2.2 IN
= ser PEAK= 184.4 CFS
S 48t @ 13.26 HRS
: ME = R AF
N = gl DLUME= 32.37
28+
181
B 1 1 1 i

TIME C(hours)



CALC. DS9%¢.02 = Y-, REV.(Q

GE; 1<

Data for SKULL VALLEY PFSF - N DRAINAGE TO CULVERTS Eﬁ;e O-J
TYPE II 24-HOUR RAINFALL= 2.2 IN

Prepared by Applied Microcomputer Systems ’ 20 Aug 99

HvdroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

\.___~ SUBCATCHMENT 10 BASIN I
PEAK= 86.46 CFS @ 14.97 HRS, VOLUME= 42.08 AF

ACRES CN SCS TR-20 METHOD
1763.00 .~ 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN

SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD Segment ID: 206.3
L=26164' / s=.0784 77"

- - - SUBCATCHMENT 18 RUNOFF
BASIN 1

85
8@
75
76
65

55
50
45
48
35
38
25
20
15
18

AREA= 1763 AC
Te= 286.3 MIN
CN= 78

TR-28 METHOD
TYWE II 24-HOUR

FLOW C(cfs)

| ANRS Sum 0nns SN S SEm INSEE A RS S S B B Bt A S

5}
2
4
6
8
18}
12
14t
16}
18t
20t
22
24L

TIME (hours)



f\ = -
ALC. 9SP96.02 - 57-1 PEY. ) WL
Data for SKULL VALLEY PFSF N INAGE TO CU’LVERTS age ll
TYPE II 24-HOUR RAINFALL= 2.2 IN
Prepared by Applied Microcomputer Systems 20 Aug 99
HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems
—" SUBCATCHMENT 11 BASIN K
PERK= 58.67 CFS @ 14.32 HRS, VOLUME= 24.63 AF
ACRES CN SCS TR-20 METHOD
1003.00 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS
Method Comment Tc (min)

CURVE NUMBER (LAG) METHOD

Segment ID:
L=20201'"" s=.0842 ¥/

161.8

— SUBCATCHMENT 11 RUNOFF
BASIN K
55t AREA= 1883 AC
sat Te= 161.8 MIN
sl CN= 78
~ 40} SCS TR-28 METHOD
O 3s) TYPE 11 24-HOUR
5 INFALL= 2.2 IN
S 39t
I PBOK= 58.67 CFS
: 2 @ 14.32 HRS
N O 20t UOLUMBS_24.63 AF
L 51
19+
5-
b v v © ® v 0 © ® N «
- - = = N NN

TIME C(hours)



~ .\?0(’,"?-’-"{*“.9\. P
Data for SKULL VALLEY pré’.\FLC- x? RATRAGE 'ro‘c'm.VERTsE} Y Qg G1-2;7

TYPE II 24-HOUR RAINFALL= 2.2 IN
Prepared by Applied Microcomputer Systems ’ ’ 20 Aug 99
HydroCAD 4.52 001065 _(c) 1986-1996 Applied Microcomputer Systems

" SUBCATCHMENT 12 BASIN L
PEAK= 65.51 CFS @ 15.43 HRS, VOLUME= 34.24 AF

ACRES CN SCS TR-20 METHOD
1465.00° 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD Segment ID: 235.9
L=26860' s=.0625 77!

S : SUBCATCHMENT 12 RUNOFF
’ BASIN L

65t
6at
S5¢
50+t
45+
48+
35+
38+t
25¢
28r
1S5t
18t

AREA= 1465 AC
Tec= 235.9 MIN
CN= 78

SCS\TR-28 METHOD
I1 24-HOUR
RAINFRLL= 2.2 IN

FLOW C(cfsl

22}
24l

TIME C(hours)
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CALC. 957602 = SY-11 PRy, 0 PhGE 1}
Data for SKULL VALLEY PFSF - N DRAINAGE TO CULVERTS Pa
TYPE II 24-HOUR RAINFALL= 2.2 IN
Prepared by Applied Microcomputer Systems ’ 20 Aug 99

HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

N SUBCATCHMENT 13 BASIN M
PEAK= 72.13 CFS @ 14.77 HRS, VOLUME= 33.09 AF

ACRES CN SCS TR-20 METHOD
1370.007 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD Segment ID: 188.4
L=20785', s=.065 '#

_ - : SUBCATCHMENT 13 RUNOFF
BASIN M

78+
65+t
ear
55t
58t
45+
48+t
35+
38r
25}
28+
15F
18+

AREA= 1378 AC
Te= 188.4 MIN
CN= 78

S TR-28 METHOD

FLOW C(cfs)

2al

TIME C(hours)



ALC. S92 6.02 - SY=I kYLD PAGE 19

Data for SKULL VALLEY PFSF - S DRAINAGE TO CULVERTS Page 14
TYPE II 24-HOUR RAINFALL= 2.2 IN
Prepared by Applied Microcomputer Systems ' ) 20 Aug 99

HydroCAD 4.52 001065  (¢) 1986-1996 Applied Microcomputer Systems

N SUBCATCHMENT 14 BASIN O

PEAK= 25.99 CFS @ 12.77 HRS, VOLUME= 6.13 AF

ACRES CN SCS TR-20 METHOD

236.00 ~ 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD Segment ID: 62.2
1=6533'7 s=.0937 /7'

SUBCATCHMENT 14 RUNOFF

BASIN Q

26

24} AREA= 236 AC

22} Tc= 62.2 MIN

28} CN= 78
~ 18r SCS TR-28 METHOD
D oaet TYPE II 24-HOUR
U 14} RAINFALL= 2.2 IN
5 'er PEAK= 25.99 CFS
S et @ 12.77 HRS
2 gt UOLUME= 6.13 AF
[P

6}

a4t

2. -

b v ¥ © & N ¥ 9 © ©® o ¥

- - - = - N N N

TIME (hours)



CALC. ISAG.02~ SY-Il  Pev.( hEE 20

Data for SKULL VALLEY PFSF - S DRAINAGE TO CULVERTS age 15
TYPE II 24-HOUR RAINFALL= 2.2 IN
Prepared by Applied Microcomputer Systems : 20 Aug 99

HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

— SUBCATCHMENT 15 BASIN P
PEAK= 59.26 CFS @ 12.86 HRS, VOLUME= 14.85 AF
ACRES , CN SCS TR-20 METHOD
574.007 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS
Method Comment . Tce (min)
CURVE ER (LAG) METHOD Segment ID: 68.5
L=7085" =.0878 /'
- - : SUBCATCHMENT 15 RUNOFF
BASIN P
55) AREA= 574 AC
59} Te= 68.5 MIN
| CN= 78
~ agt SCS TR-28 METHOD
Il TYPE II 24-HOUR
5 RAINFALL= 2.2 IN
«w 38%
] PEAK= 59.26 CFS
\ 3 @ @ 12.86 HRS
N 3 2er UOLUME= 14.85 AF
L st
19}
5.
G v v © ® ~ - U © & N <
-— - — — o N N

TIME (hours)



ohLC. 95996.02 = SY-IL Rev. 0 Phoe2!

Data for SKULL VALLEY PFSF - S DRAINAGE TO CULVERTS 6
TYPE II 24-HOUR RAINFALL= 2.2 IN

Prepared by Applied Microcomputer Systems ' 20 Aug 99

HydroCAD 4.52 - 001065 (c) 1986-1996 Applied Microcomputer Systems

" SUBCATCHMENT 16 BASIN N(1)

PEAK= 177.5 CFS @ 17.04 HRS, VOLUME=103.83 AF

ACRES CN SCS TR-20 METHOD
4848.00 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.l1 HRS

Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD Segment ID: 333.9
L=35108'/ s=.0479 /7"

- - - SUBCATCHMENT 16 RUNOFF
BASIN NC1)

178
168
158
148
138
128
11a
188

96

78
68
50
410
30
20
18

L :
B(S 3] < 0 2o} © o <

ARBA= 4848 AC
333.9 MIN
N= 78

RAINFALL= 2 IN

PEAK= .
@ 17.84 HRS
UOLUME= 1083.83 AF

FLOW (cfs)
@
©

16}
18}
28t
22}
24l

TIME (hours)



Le. 9SA6.02 - SrEll DRV 0 Phee 22

Data for SKULL VALLEY BFSF - $ DRAINAGE TO CULVERTS gé 17
TYPE II 24-HOUR RAINFALL= 2.2 IN

Prepared by Applied Microcomputer Systems ) 20 Aug 99

HydroCAD 4.52 001065 {(c) 1986-1996 BApplied Microcomputer Systems

N

SUBCATCHMENT 17 BASIN Q
PEAK= 123.6 CFS @ 18.71 HRS, VOLUME= 76.18 AF

ACRES CN SCS TR-20 METHOD
4008.007 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD Segment ID: 433 .4
L=43397'/ s=.0399 77"

_ - SUBCATCHMENT 17 RUNOFF
BASIN Q

128+
119+
188
=1% 0
8ar
791
68
59+
48+
30+
20+r
18t

2] L N s " L i
[sv} N < [t} vo] ® 3M]

RAINFALL= 2.2 IN

PEAK= 123.6 CFS
@ 18.71 HRS
VOLUME= 76.18 AF

FLOW Ccfs)

t
<

16}
18}
2ar
221
24%

TIME C(hours)



Data for

Prepared
HydroCAD

H SM 6,02 ~ SY-ii PRY.O Phee 27

SKULL VALLEY PFSF'- s DRAINAGE TO CULVERTS Page 18
TYPE II 24-HOUR RAINFALL= 2.2 IN

by Applied Microcomputer Systems ’ : 20 Aug 9%
4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

\._~ SUBCATCHMENT 18 BASIN S

PEAK= 46.12 CFS @ 13.55 HRS, VOLUME= 15.89 AF

ACRES .CN SCS TR-20 METHOD
629.00 7~ 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS
Method Comment Tc_(min)
CURVE NUMBER (LAG) METHOD Segment ID: 112.6
L=10434' <5=.0604 ¥
— - SUBCATCHMENT 18 RUNOFF
BASIN S
45}
AREA= 629 AC
48 Te= 112.6 MIN
N=
sl CN= 78
~ 3l SCS TR-2@ METHOD
Lf TYPE Il 24-HQUR
u 25F RAINFALL= 2.2 IN
A
-5 28t PEAK= 46.12 CFS
2 @ 13.55 HRS
N, . 15} UBLUME= 15.89 AF
18
5 L
B 1 1 1 1

TIME (hours)



Data for

Prepared

SKULL VALLEY PFSF - S DRAINAGE TO CULVER

OALC. 952%6.02 — YU tev. 0 gage §9\+

TYPE II 24-HOUR RAINFALL= 2.2 IN

by Applied Microcomputer Systems ) 20 Aug 99

HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

5

N’

SUBCATCHMENT 19

PEAK=

17.82 CFS @ 13.97 HRS,

ACRES CN

278.00/ 70

Method

BASIN T

VOLUME= 6.82 AF

SCs TR-20 METHOD

TYPE II 24-HOUR

RAINFALL= 2.2 IN

SPAN= 0-24 HRS, dt=.1 HRS

Comment Tc (min)

CURVE NUMBER (LAG) METHOD
L=7968‘/’ s=.0257 ¥/

Segment ID: 139.2

- SUBCATCHMENT 19 RUNOFF

— ot b - —

FLOW (cfs)

LIRS BEme SEun B g Mhae SumS SENS BN SEED SENE SN BN BEN S R

BASIN T

AREA= 278 AC
Tec= 139.2 MIN
CN= 78

SCS TR-28 METHOD
TYPE I1 24-HOUR
AINFALL= 2.2 IN

EAK= 17.82 CFS
@ 13.97 HRS
UOMNJME= 6.92 AF

O—-NWHUIONOOVU®—NWLOUIO N

a
2
4

6

8
1af
12
14f
16}
18}
2@
22t

24l -

TIME C(hours)



Data for SKULL VALLEY PFSF - S DRAINAGE TO CULVERTS

TYPE II 24-HOUR RAINFALL= 2.2 IN
Prepared by Applied Microcomputer Systems ' : 20 Aug 99
HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

CALL.oS?96,02 ~ SY-IT L ReV, ¢ Eh@gOZS'
age

N SUBCATCHMENT 20 BASIN R
PEAK= 56.66 CFS @ 15.74 HRS, VOLUME= 30.96 AF
ACRES / CN SCS TR-20 METHOD
1347.00 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS
Method Comment Tc_ (min)
CURVE NUMBER (LAG) METHOD Segment ID: 257.7
L-28629' " s=.058 /'
- - - SUBCATCHMENT 28 RUNOFF
BASIN R
55 |
ol AREA= 1347 AC
Te= 257.7 MIN
a5t CN= 79
4B}
~ SCS XR-28 METHOD
O 35t TYPENIT 24-HOUR
2.2 IN
L 3t
5 25} PEAK= 56N86 CFS
: 3 ol @ 15. 7% HRS
N _ UDLUME= 38.96
(T8 1S5t
19}
5-
B L 1 Y 1

TIME C(hours)



ChLC. DSAG., oa»\v—“ Rev.0 PABE 25

Data for SKULL VALLEY PFSF - S DRAINAGE TO CULVERT Page 21
TYPE II 24-HOUR RAINFALL= 2.2 IN
Prepared by Applied Microcomputer Systems ’ 20 Aug 99

HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

SUBCATCHMENT 21 BASIN U
PEAK= 206.9 CFS @ 16.37 HRS, VOLUME=120.57 AF

ACRES CN SCS TR-20 METHOD
5443.007 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment T¢c (min)
CURVE NUMBER (LAG) METHOD Segment ID: 300.3
1=33982' / s=.0562 ¥/

- SUBCATCHMENT 21 RUNOFF
BASIN U

208
180+
1680 |
148 }
128t
180
8at
60}
4@}
201

AREAR= 5443 aC

FLOW C(cfs)

TIME C(hours)



y > - Qv
ORLE. 756926G.02 - SY-I| ReVi 0 gneg 27
Data for SKULL VALLEY PFSF - S DRAINAGE TO CULVERTS ' age 22
TYPE II 24-HOUR RAINFALL= 2.2 IN
Prepared by Applied Microcomputer Systems : 20 Aug 99

HvdroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

SUBCATCHMENT 22 BASIN V(1)
PEAK= 150.0 CFS @ 14.34 HRS, VOLUME= 62.75 AF

ACRES . CN SCS TR-20 METHOD
2554.00/ 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN

SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD Segment ID: 160.6
L=14950'/ s=.0528 ¥/’

- SUBCATCHMENT 22 RUNOFF

BASIN U1
158
1481 AREA= 2554 AC
138+ Te= 168.6 MIN
128} CN= 78
et

SCS TR-28 METHOD
TYPE I1 24-HOUR
INFALL= 2.2 IN

©
[av)
T

PBEQK= 158.8 CFS
@ 14.34 HRS
UOLUMBS_62.75 AF

FLOW C(cfs)
o
©

38r

28}

18}

s v o ®w & ~ ¥ U © © N ¥
- - - - - N N N

TIME (hours)



N

Data for

CALL. 0SM6.02 = SY-11

_REV.0

SKULL VALLEY PFSF - S DRAINAGE TO CULVER

TYPE II 24-HOUR RAINFALL= 2.2 IN

E!géyg;szs

Prepared by Applied Microcomputer Systems 20 Aug 929
HydroCAD 4.52 . 001065 (c) 1986-1996 Applied Microcomputer Systems
SUBCATCHMENT 23 BASIN V(2)
PEAK= 344.8 CFS @ 16.35 HRS, VOLUME=200.84 AF
ACRES = CN SCS TR-20 METHOD
9065.00 4 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS
Method Comment Tc {(min)
CURVE NUMBER (LAG) METHOD Segment ID: 300.1
L=37960'" s=.0672 /'
- SUBCATCHMENT 23 RUNOFF
BASIN U((2)
34+
328r EA= 9B65 AC
380 - = 388.1 MIN
28a - CN= 70
268
~ 248 SCS TRA2@ METHOD
2 SSS' 24-HOUR
\3 =l RAINFALL=NZ .2 IN
168 PEAK= 344 .8°CFS
S 14er @ 16.35 H
o 128y UOLUME= 288.84 AF
L 188+t
88+ ’
6af
ag
28}
a L n 1

TIME (hours)

16}
18}
28t
22t
24%



Data for SKULL VALLEY PPSF - S DRAINAGE TO CULVERT

TYPE II 24-HOUR RAINFALL= 2.2 IN
Prepared by Applied Microcomputer Systems : 20 Aug 99
HydyoCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

CALC. 99996.02 - Sr=11 . eV, 0 e, 29

N SUBCATCHMENT 24 BASIN W
DPEAK= 460.3 CFS @ 19.47 HRS, VOLUME=281.27 AF

ACRES CN SCS TR-20 METHOD
15740.00’/ 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Te (min)
CURVE NUMBER (LAG) METHOD Segment ID: 475.5
L=51797'" s=.044 '4"

_ - SUBCATCHMENT 24 RUNOFF

BASIN W
458+
400 +
358}
J 3eer YPE II 24-HOUR
v 258t AINFALL= 2.2 IN
— 288} PEAK= 468.3 CFS
| o @ 19.47 HRS
N = 158+ OLUME= 2B1.27 AF
180+
59 |
a A L L L

[\ N < o oe] ® o <

161
18}
20}
221
244

TIME Chours)

N’



599G, 90 - SY=I . REY.0 Phge, 30

Data for SKULL VALLEY PQ%C—.Q RAINAGE TO CULVERTS

TYPE II 24-HOUR RAINFALL= 2.2 IN
Prepared by Applied Microcomputer Systems ) 20 Aug 989
HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

N

ISUBC.ATCHMENT 25 BASIN X
PEAK= 44.81 CFS @ 15.97 HRS, VOLUME= 24.17 AF

ACRES CN SCS TR-20 METHOD
1056.00/° 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc (min)
CURVE R (LAG) METHOD Segment ID: 262.5
1.=18289" s=.02737 /¢

_ - SUBCATCHMENT 25 RUNOFF

BASIN X
as
i REA= 1856 AC
Te= 262.5 MIN
35+t CN= 78
~ 3p} -20 METHOD
2 I 24-HOUR
ho2st 2.2 IN
p—
- 2ot 81 CFS
x . 5 @ 15.9RHRS
N - 15+ UOLUME= 24.17
18}
5 L
B e 1 1 1

24l

TIME (hours)



CALC. 0599G.02 - SYHL, Rev.o Eagsggj{

Data for SKULL VALLEY PFSF - S DRAINAGE TO CULVERTS

TYPE II 24-HOUR RAINFALL= 2.2 IN
Prepared by Applied Microcomputer Systems ' 20 Aug 99
HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

SUBCATCHMENT 26 BASIN Y
PEAK= 567.0 CFS @ 16.13 HRS, VOLUME=323.54 AF
ACRES CN SCS TR-20 METHOD
14389.00 7 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS
Method Comment Tc (min)
CURVE R (LAG) METHOD Segment ID: 283.7
L=36235" s=.0698 /7'
- SUBCATCHMENT 26 RUNOFF
BASIN Y
558+
AREA= 14389 AC
588 c= 283.7 MIN
458 CN= 78
'B 400 | 28 METHOD
U 358t
U 30t
= 258+ PEAK= 567 .B. CFS
3 opal @ 16.13 MRS
] UOLUME= 323.54 A
L 58
188
58}
a " 1 L 2

24t

TIME C(hours)



SKULL VALLEY Q\‘LC OG0~ ST ” PEV 0 EAGC-'?Z

- S DRAINAGE TO CULVER age
TYPE II 24-HOUR RAINFALL= 2.2 IN
Prepared by Applied Microcomputer Systems ’ 20 Aug 929
HydroCAD 4.52 001065 _(c) 1986-1996 Applied Microcomputer Systems

Data for

SUBCATCHMENT 27 BASIN Z
PEAK= 335.7 CFS @ 20.82 HRS, VOLUME=19%.47 AF

ACRES _CN SCS TR-20 METHOD
12988.00 7 70 TYPE II 24-HOUR
RAINFALL= 2.2 IN
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc_ (min)
CURVE NUMB {LAG) METHOD Segment ID: 569.2
L=60247' / s=.0391 #/"

- SUBCATCHMENT 27 RUNOFF
BASIN Z

328+
3689
288
2681
249
229
289
180
168+
148
128
108

88

68+

40

29

« o A D © [2Y)

RARER=/12988

T

335.7 CFS
@ 260.82 HRS
LUME= 199.47 AF

FLOW C(cfs)

2
<

12},
16}
18}
20}
22}
24l

TIME C(hours)



14

n3

n2

no 109
&w*w rbn
_
' NOAA ATLAS 2, Volume Vi
Prepared by US. Department of Commerce
_ Nationsl Westher Servics, Otfice of Hydrology
|
; 41
41
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W
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i
i i
Ly
117
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ONLC . D5295.02 - SY=10 ke ) PAGE 34

Data for SKULL VALLEY PFSF - N DRAINAGE TO CULVERTS Page 1
TYPE II 24-HOUR RAINFALL= 2.7 IN
Prepared by Applied Microcomputer Systems : : 19 Aug 99

HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

SUBCATCHMENT 1 BASIN B

PEAK= 74.58 CFS @ 12.85 HRS, VOLUME= 16.52 AF

ACRES CN S8CS TR-20 METHOD

368.00 , 70 TYPE II 24-HOUR
RAINFALL= 2.7 IN «
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD Segment ID: 71.4
L=6772¥ s=.0753 /7'

SUBCATCHMENT | RUNOFF

BASIN B

75

7ar AREA= 368 AC

65 | Te= 71.4 MIN

608 CN= 78

55t
~ 5@} SCS TR-28 METHOD
O as| TYPE II 24-HOUR
o an} RAINFALL= 2.7 IN

35+ PEAK= 74.58 CFS
= 3er @ 12.85 HRS
1 251 UDLUME= 16.52 aF
(TN 2@.

15}

19t

5t .

2 v o -

[oV]

16}
181
281
221

L L
= o A ls] o] = o T

TIME (hours)



“wLe 056,02 = Sy-Il, Rev, 0 PRG35

Data for SKULL VALLEY PFSF - N DRAINAGE TO CULVERTS' age
TYPE II 24-HOUR RAINFALL= 2.7 IN
Prepared by Applied Microcomputer Systems : 19 Aug 99

HydroCAD 4.52 001065 {(c) 1986-1996 Applied Microcomputer Systems

N\ SUBCATCHMENT 2 BASIN C
PEAK= 208.7 CFS @ 13.03 HRS, VOLUME= 51.15 AF

ACRES CN SCS TR-20 METHOD
1146.00,” 70 TYPE II 24-HOUR

RAINFALL= 2.7 IN~"

SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD Segment ID: 83.4
L=7801Y" s=.0692 A/°

- SUBCATCHMENT 2 RUNOFF

BASIN C
288+t
AREA= 1146 AC
180 Tc= 83.4 MIN
168k CN= 78
~ 14p} SCS TR-28 METHOD
df TYPE II 24-HQUR
5 128 F RAINFALL= 2.7 IN
- 188 | ‘ PEAK= 288B.7 CFS
o 88r¢r @ 13.83 HRS
, v S UOLUME= 51.15 AF
\_/ = eal oLU
48+
28 }
2 . ) . _

24l .

® o T \s] [¢o} ®

16}
181
201
221

<

12

TIME C(hours)



CALS . O5996.02 ~ SY-ij | Rey.0

PAGE 3G
Data for SKULL VALLEY PFSF - N DRAINAGE TC CULVERTS 5age 3
TYPE II 24-HOUR RAINFALL= 2.7 IN
Prepared by Applied Microcomputer Systems - 19 Aug 99
HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

\—SUBCATCHMENT 3 BASIN D
PEAK= 349.3 CFS @ 14.49 HRS, VOLUME=142.95 AF

ACRES CN SCS TR-20 METHOD

3365.00,° 70 : TYPE II 24-HOUR
RAINFALL= 2.7 IN 7
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD Segment ID: 183.1
L=24040' " 5=.0869 7"

—_ SUBCATCHMENT 3 RUNOFF
BASIN D

348
328
368
288
268
248
220
288
1808
160
14D
128
1808

88

60

48

24

AREA= 3365 AC
Te= 183.1 MIN
CN= 78

CS TR-28 METHOD

@ 14.49 HRS
142 .95 AF

FLOW (efs)

L AN RN B St Mt s MO B S B B B B S R S

8
2
4
6
8
1af
12
14}
16}
18}
20t
22}

TIME C(hours)



150G 0o - Sy-Il REV.0 PhSE 37
Data for SKULL VALLEY PFSF - N DRAINAGE TO CULVE TS age

TYPE II 24-HOUR RAINFALL= 2.7 IN
Prepared by Applied Microcomputer Systems . 19 Aug 99
HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

“—" SUBCATCHMENT 4 BASIN E
PEAK= 128.3 CFS @ 13.18 HRS, VOLUME= 34.03 AF

ACRES CN SCS TR-20 METHOD

766.00 ~ 70 TYPE II 24-HOUR
RAINFALL= 2.7 IN~
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc (min)
CURVE ER (LAG) METHOD Segment ID: 93.6
L=9317"' s=.073 “/"

_ - SUBCATCHMENT 4 RUNOFF

BASIN E
128y AREA= 766 AC
el Te= 93.6 MIN
198 + CN= 78
~ 98r SCS TR-28 METHOD
o sat TYPE II 24-HOUR
u 79} RAINFALL= 2.7 IN
\
- eat PEAK= 128.3 CFS
., ’ o 58t @ 13.18 HRS
N oy UDLUME= 34.83 aF
38t
20}
18t
B I I i n

16}
18t
201
22F
2al

® o < V5] pel wN] N <

TIME (hours)



CALL.9SANG. 02 = SY

Data for SKULL VALLEY PFSF - N DRAINAGE TO CULVERTLI?
TYPE II 24-HOUR RAINFALL= 2.7 IN

Prepared by Applied Microcomputer Systems : . 19 Aug 99

HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

REV. 0 PhGE 33

age 5

—" SUBCATCHMENT 5 BASIN F
PEAK= 39.37 CFS @ 12.96 HRS, VOLUME= 9.35 AF

ACRES CN SCS TR-20 METHOD
209.00(// 70 TYPE II 24-HOUR
RAINFALL= 2.7 IN 7~
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD Segment ID: 78.8
L=7303)" s=.0698/7/"

- SUBCATCHMENT 5 RUNOFF

BASIN F
38t
36+ AREA= 289 AC
34r Te= 78.8 MIN
el CN= 78
~ 52_ SCS TR-28 METHOD
L:f_’ EZ)) TYPE I1 24-HOUR
1) gg- RAINFALL= 2.7 IN
18t PEAK= 39.37 CFS
‘ 3 1%t @ 12.96 HRS
N g2 UOLUME= 9.35 AF
L g}
St
6}
4t
2t -
a& N < 0 @ = oY) < 0 w = 3] <
- - - - - ] o o

TIME C(hours)



Data for

Prepared
HydroCAD 4.52

SKULL VALLEY PPSF

TYPE II 24-HOUR RAINFALL=
by Applied Microcomputer Systems .
{(c) 1986-1996 Applied Microcomputer Systems

001065

~ALC

-

.NS990.92 - =

2.7 IN

7= rEy 0

- N DRAINAGE TO CULVERTS '

PPQgCEGG 27

19 Aug 99

\— SUBCATCHMENT 6

BASIN G

PEAK= 170.1 CFS @ 14.20 HRS, VOLUME= 65.84 AF
ACRES CN SCS TR-20 METHOD
1533.007 70 TYPE II 24-HOUR
RAINFALL= 2.7 IN
SPAN= 0-24 HRS, dt=.1 HRS
Method Comment Tc_(min)
CURVE NUMBER (LAG) METHOD Segment ID: 162.5

L=19983V

s=.0821 /'

SUBCATCHMENT & RUNOFF

178
168
150
148
130
128
118
109
=15
806
78
6a
50
48
38
28
18

FLOW (cfs)

Ty T T T T T T T T T T T

BASIN G

AREA= 1533 AC
Te= 162.5 MIN
CN= 78

SCS TR-28 METHOD
TYPE II 24-HOUR
AINFALL= 2.7 IN

178.1 CFS
@ t4.2 HRS
UOLUNME= 65.84 AF

AK=

TIME C(hours)

16}
18}
20}
22t
24L



ANLL. 89002 -

Data for SKULL VALLEY PFSF - N DRAINAGE TO CULVERTS

S RELD PhGE 49

age 7

TYPE II 24-HOUR RAINFALL= 2.7 IN

Method

Prepared by Applied Microcomputer Systems 19 Aug 59
HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems
\"/SUBCATCHMENT 7 BASIN H(1l)
PEAK= 170.3 CFS @ 12.56 HRS, VOLUME= 30.11 AF
ACRES ~ CN SCS TR-20 METHOD
[4
665.00 70 TYPE II 24-HOUR
—

RAINFALL= 2.7 IN
SPAN= 0-24 HRS, dt=.1 HRS

Comment Tc (min)

CURVE
L=8644"

FLOW Ccfs)

R (LAG) METHOD
s=.2106

178
166
158
148}
130¢
128 ¢
110
180+
99
808
78
68
58
48
38
208
18

LANS) U SN S N S

Segment ID: 51.9

SUBCATCHMENT 7 RUNOFF
BASIN HC1)

AREA= 665 AC
Tec= 51.9 MIN
CN= 78

SCS TR-28 METHOD
TYPE I1 24-HOUR
RAINFALL= 2.7 IN

PEAK= 178.3 CFS
@ 12.56 HRS
UOLUME= 3B.11 AF

(5]

24l |

Vs] o = N T

16}
18f
28¢
22t

TIME C(hours)



DR §ac>, L RERNVAY ~ ~
Data for SKULL VALLEY PFSF -LNC DR.A?I AGE’ gé gﬁ?ﬁVERT\J RC—/ 9 E{!;g}g-‘“

TYPE II 24-HOUR RAINFALL= 2.7 IN
Prepared by Applied Microcomputer Systems 19 Aug 99
HydroCAD 4.52 001065 (¢} 1986-1996 Applied Microcomputer Systems

\-//SUBCATCHMENT 8 BASIN H
PEAK= 264.5 CFS @ 12.91 HRS, VOLUME= 60.S51 AF

ACRES CN SCS TR-20 METHOD

1360.00° 70 TYPE II 24-HOUR
RAINFALL= 2.7 IN/
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc (min}
CURVE ER (LAG) METHOD Segment ID: 76.0
L,=11398 s=.1527 /"

_ : SUBCATCHMENT 8 RUNOFF

BASIN H
268+
248+t AREA= 1368 AC
L Te= 76 MIN
22@ CN= 78
208
~ 1801 SCS TR-28 METHOD
J_j 168 L TYPE II 24-HOUR
5 yagl RAINFALL= 2.7 IN
= 120+ PEAK= 264 .5 CFS
: O 188 @ 12.91 HRS
NG d 8o | UOLUME= 68.91 AF
68
48t
20+t ) .
B v v © ® ~N v U © ® N ¥
= -~ = = N N 9~

TIME (hours)



~ALC ’)‘01"} 5.02= 3711 ke D PAGE +2

Data for SKULL VALLEY PFSF - N DRAINAGE TO CULVER Page 9
TYPE ITI 24-HOUR RAINFALL= 2.7 IN

Prepared by Applied Microcomputer Systems : 19 Aug 99

HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

“—"SUBCATCHMENT 9 BASIN J
PEAK= 209.1 CFS @ 13.16 HRS, VOLUME= 56.35 AF

ACRES CN SCS TR-20 METHOD
1269.00 7 70 TYPE II 24-HOUR
RAINFALL= 2.7 IN-
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD Segment ID: 94.6
L=13542" s=.13 '/

- : SUBCATCHMENT S RUNOFF
BASIN J

200 }
AREA= 1269 AC
180} Tc= 94.6 MIN
168 | CN= 78
~ 148l SCS TR-28 METHOD
D TYPE 11 24-HOUR
= 128t RAINFALL= 2.7 IN
5 1eay PEAK= 289.1 CFS
. S sat @ 13.16 HRS
UDLUME= 56.35 AF
N d 6ol 0
ap}
20}
B 1 1 1 1

16}
18}
20}
22}
24l

< 3V v ls] © ® N g

TIME C(hours)



OALC. OSAAG p2~ SY-TLRRV.0 DPAGE 43

Data for SKULL VALLEY PFSF - N DRAINAGE TO VERTS ’ age 10 ud
TYPE II 24-HOUR RAINFALL= 2.7 IN

Prepared by Applied Microcomputer Systems . 19 Aug 99

HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Svstems

N\ SUBCATCHMENT 10 . BASIN I
DPEAK= 164.7 CFS @ 14.85 HRS, VOLUME= 73.93 AF

ACRES CN SCS TR-20 METHOD
1763.00” 70 TYPE II 24-HOUR
RAINFALL= 2.7 IN
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc {(min)
CURVE NUMBER (LAG) METHOD Segment ID: 206.3
L=26164'7 s=.0784 77

_ - SUBCATCHMENT 18 RUNOFF
BASIN I

168}
158+
148+
138+
128+

AREA= 1763 AC
Te= 286.3 MIN
CN= 78

S TR-28 METHOD
YPE II 24-HOUR
RAKNFALL= 2.7 IN

118
188
9at+

164.7 CFS

‘ar 14.85 HRS

6ar
5@+
48
38y
20+
18¢

FLOW (cfs)

221
24t

TIME C(hours)



RLC. ISP9;,.02 - YN PSY, 0 EAG:‘-’ a4
Data for SKULL VALLEY PFSF - N DRAINAGE TO CULVERTS age 1
TYPE II 24-HOUR RAINFALL= 2.7 IN
Prepared by Applied Microcomputer Systems : . 19 Aug 99
BvdroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

N

SUBCATCHMENT 11 BASIN K
PEAK= 113.2 CFS @ 14.20 HRS, VOLUME= 43.09 AF
ACRES CN SCS TR-20 METHOD
1003.00 < 70 TYPE II 24-HOUR
RAINFALL= 2.7 IN .~
SPAN= 0-24 HRS, dt=.1 HRS
Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD Segment ID: 161.8
L=20201'~" s=.08427 /"
—_— SUBCATCHMENT 11 RUNOFF
BASIN K
118}
AREA= 1883 AC
188} Te= 161.8 MIN
gpt CN= 78
~ 8er SCS TR-28 METHOD
gj 78} TYPE II 24-HOUR
b esl AINFALL= 2.7 IN
5 58} = 113.2 CFS
S a4pt ® 14.2 HRS
\./I —
[, 38t
20+
18+
B 1 i 1 L

® N T W O ©® N ¥ U O O n
- - - - = &N N

TIME C(hours)



ISe0.02 - mf -t Rey. 0 PAGE 45

Data for SKULL VALLEY PFSF - N D INAGE TO CULVERT Page 12
TYPE II 24-HOUR RAINFALL= 2.7 IN
Prepared by Applied Microcomputer Systems 19 Aug 99
HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Svystems
\\’/’SUBCATCHMENT 12 BASIN L

PEAK= 124.0 CFS @ 15.29 HRS, VOLUME= 60.33 AF

ACRES CN SCS TR-20 METHOD
1465.00 ~ 70 TYPE II 24-HOUR /,,
RAINFALL= 2.7 IN
SPAN= 0-24 HRS, dt=.1 HRS
Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD Segment ID: 235.9
L=26860 5=.06257" /"
- - - SUBCATCHMENT 12 RUNOFF
BASIN L
120}
- AREA= 1465 AC
Tc= 235.9 MIN
188} CN= 78
S+
~ gal SC§_TR-28 METHOD
Lf TYRE II 24-HOUR
L 78t AaLL= 2.7 IN
- 60r PEAK=\124.8 CFS
_ 3 29 .29 HRS
N Ef 49 | UOLUME= 6B\ 33 AF
. 38 L
20+
18t
8 i I 1, 1

24l -

TIME C(hours)



SKULL VALLEY PFSF"P‘LNC DRR%‘AGE '1:0 CULVERTS

TYPE II 24-HOUR RAINFALL= 2.7 IN
Prepared by Applied Microcomputer Systems
HydroCAD 4.52 001065

Data for

N SUBCATCHMENT 13 BASIN M

’PGV&? P@%g;i@

19 Aug 99

{(c) 1986-1996 Applied Microcomputer Systems

PEAK= 138.6 CFS @ 14.58 HRS, VOLUME= 58.03 AF
ACRES CN SCS TR-20 METHOD
1370.09/’ 70 TYPE II 24-HOUR
RAINFALL= 2.7 IN
SPAN= 0-24 HRS, dt=.1 HRS
Method Comment Tc (min)
CURVE ER (LAG) THOD Segment ID: 188.4
L=20785 s=.065 4/
- - SUBCATCHMENT 13 RUNQOFF
BASIN M
138 r AREA= 137D AC
128t Tc= 188.4 MIN
118} CN= 78
188}
~ ggl CS TR-28 METHOD
2 TYPE II1 24-HOUR
L 88r RAINFALL= 2.7 IN
- 78}
- 68f = 138.6 CFS
UOLUMBS 58.83 AF
\./ i a8}
k]
28t
18} .
b v o © T ¢ © & N %
- - - - N N ~N

TIME C(hours)



Data for SKULL VALLEY PFSF - § DRAINAGE TO CULVERTS

TYPE II 24-HOUR RAINFALL= 2.7 IN
Prepared by Applied Microcomputer Systems : 19 Aug 99
HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

oALL- OSARG. 02~ SY-ll RV, 0 PARE, &7

" SUBCATCHMENT 14 BASIN O
PEAK= 53.00 CFS @ 12.72 HRS, VOLUME= 10.64 AF

ACRES CN SCS TR-20 METHOD
236.007 70 TYPE II 24-HOUR
RAINFALL= 2.7 IN
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc (min}
CURVE NUMBER (LAG) METHOD Segment ID: 62.2
L=6533}" $=.0937 '/

- - - SUBCATCHMENT 14 RUNOFF

BASIN O
561 AREA= 236 AC
45+ Te= 62.2 MIN
CN= 79
48t
~ 35l SCS TR-28 METHOD
Jj TYPE II 24-HOUR
5 38t RAINFALL= 2.7 IN
- 25 PEAK= 53.88 CFS
: o 28t @ 12.72 HRS
‘ 3 UOLUME= 18.64 AF
N o 15}
18}
5-
a 1 2 1 1 -

"
<

12F

s
x o A 0 o (]

16}
18}
2al
22}
24l

TIME C(hours)



Data for SKULL VALLEY PFSFP1
TYPE IXI 24-HOUR RAINFALL=

C

LC. 05602

S DRAINAGE TO CUL
2.7 IN

Prepared by Applied Microcomputer Systems

HydroCAD 4.52

001065

(c)

1986-1996 Applied Microcomputer Systems

SYALReY. 0 ge 4

el

]

[
OQ

ge 15

19 Aug 99

— SUBCATCHMENT 15

PEAK= 120.4 CFS @ 12.81 HRS,

ACRES CN

574.00,~ 70

BASIN P

VOLUME= 25.79 AF

SCS TR-20 METHOD

TYPE II 24-HOUR
RAINFALL= 2.7 IN =
SPAN= 0-24 HRS, dt=.1 HRS

TIME C(hours)

Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD Segment ID: 68.5
L=7085, s=.0878 #7!
- - SUBCATCHMENT 15 RUNOFF
BASIN P
128
118} AREA= 574 AC
i Te= 68.5 MIN
188 iNe 7B
sgt
~ gat SCS TR-28 METHOD
(f TYPE 11 24-HOUR
no7er RAINFALL= 2.7 IN
o e PE 28.4 CFS
AK= 128.
3 58r @ 12.81 HRS
~ 3 48} UDLUME= 25.79 AF
[T
38t
28}
18}
5w v o o é é é



Data for SKULL VALLEY PFSF’- [ DRA‘I?D’QO CU’l’.aVERTSY'l ‘ RE\‘/'O ng§g4'q

TYPE II 24-HOUR RAINFALL= 2.7 IN
Prepared by Applied Microcomputer Systems 19 Aug 99
HydroCAD 4.52 001065 (¢} 1986-1996 Applied Microcomputer Systems

N\ SUBCATCHMENT 16 BASIN N(1)
PEAK= 327.5 CFS @ 16.72 HRS, VOLUME=184.71 AF

ACRES CN SCS TR-20 METHOD

4848.00 / 70 TYPE II 24-HOUR
RAINFALL= 2.7 IN 7
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc_(min)
CURVE NUMBER (LAG) METHOD Segment ID: 333.9
L=35108'~" £=.0479

S - SUBCATCHMENT 16 RUNGCFF
BASIN NC13

328+

380 AREA= 4848 AC
280+ 333.8 MIN
268+t CN= 78
240+

SCS TR-RB METHOD
TYPE IIN24-HOUR
RAINFALL=N\Z.7 IN

= NN
DR N
[SE R

PERK= 327.
@ 16.72
UOLUME= 1B4.71 A

CFS

FLOW (cfs)
N
®

[un]
[\
T T T

24L

TIME C(hours?



N 95290.02 - SY-H {ReV. 0 QhGE S0
Data for SKULL VALLEY PFSF’ - 8 DRAINAGE TO CULVERTS : age 17
TYPE II 24-HOUR RAINFALL= 2.7 IN
Prepared by Applied Microcomputer Systems 19 Aug 99
HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems
\— SUBCATCHMENT 17 BASIN Q
PEAK= 225.8 CFS @ 18.28 HRS, VOLUME=136.84 AF
ACRES CN SCS TR-20 METHOD
4008.00/ 70 TYPE II 24-HOUR 7~
RAINFALL= 2.7 IN
SPAN= 0-24 HRS, dt=.1 HRS
Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD Segment ID: 433.4
L.=43397"' s5=.0399 '/
- - - SUBCATCHMENT 17 RUNOFF
BASIN Q
228+t
288
188+
. leaf
J_’ 148+
RE! RAINFALL= 2.7
= 188 + PEAK= 225.8B CFS
3 gal @ 18.2B HRS
~ part UOLUME= 136.84 AF
L gt
48 +
28t )
SR ee e e T ¢ 8§ N %

TIME (hours?



Data for

Prepared
HydroCAD

“p "G, 22-= SYHL eV () Ihg <
SKULL VALLEY PFSF¥ DRAINAGE TO CULVERTS age&18
TYPE II 24-HOUR RAINFALL= 2.7 IN

by Applied Microcomputer Systems 19 Aug 99
4.52 001065 (c} 1986-1996 Applied Microcomputer Systems

" SUBCATCHMENT 18 BASIN S

PEAK= 91.58 CFS @ 13.43 HRS, VOLUME= 27.65% AF

ACRES CN SCS TR-20 METHOD
629.00¢ 70 TYPE II 24-HOUR
RAINFALL= 2.7 IN ¢
SPAN= 0-24 HRS, dt=.1 HRS
Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD Segment ID: 112.6
L=10434'"" s=.0604 #/'
SUBCATCHMENT 18 RUNOFF
BASIN S
98
85 AREA= 629 AC
gg Te= 112.6 MIN
7 CN= 78
65

SCS TR-28 METHOD
TYPE II 24-HOUR
RAINFALL= 2.7 IN

PEAK= 91 .58 CFS
@ 13.43 HRS
OLUME= 27.69 AF

FLOW (cfs)
NI
o

16}
18}
28}
22}
24t

L %
BIS) [AY] A le} © oY) [aY) A

TIME (hours)



ARLC . ISARG.02 - S, FeY, 0 AcE S2

Data for SKULL VALLEY PFSF - S DRE&NAGE TO CULVERT age 19
TYPE II 24-HOUR RAINFALL= 2.7 IN
Prepared by Applied Microcomputer Systems : : 19 RAug 99

HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

N SUBCATCHMENT 19 BASIN T
DEAK= 34.86 CFS @ 13.83 HRS, VOLUME= 12.08 AF

ACRES _ CN SCS TR-20 METHOD
278.00 ° 70 TYPE II 24-HOUR

RAINFALL= 2.7 IN

SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc_ (min)
ER (LAG) ETHOD Segment ID: 139.2
L= 7968 s=.0257

_ SUBCATCHMENT 19 RUNOFF

BASIN T
34
32 AREA= 278 AC
38 Te= 139.2 MIN
28 CN= 78
26
24 SCS TR-28 METHOD

TYPE Il 24-HOUR
RAINFALL= 2.7 IN

FLOW (cfs)
=

16 PEAK= 34.86 CFS
‘ @ 13.83 HRS
N 12 UOLUME= 12.88 AF

—_
LN S S S et et Set B R NSRS Weth SRR SEd SR Sem S

-

24l

TIME C(hours)



AALC DTRG0 = ST ReY. 0 PAGEST

Data for SKULL VALLEY PFS¥F' - S DRAIN CULVERTS Page 20
TYPE II 24-HOUR RAINFALL= 2.7 IN

Prepared by Applied Microcomputer Systems : : 19 Aug 99

HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Svystems

—" SUBCATCHMENT 20 BASIN R
PEAK= 106.7 CFS @ 15.66 HRS, VOLUME= 54.65 AF

ACRES CN SCS TR-20 METHOD
1347.007 70 TYPE II 24-HOUR
RAINFALL= 2.7 IN
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD Segment ID: 257.7
L=28629' / s=.058 7"

- - SUBCATCHMENT 28 RUNOFF
BASIN R

18t
Sgt
gar
78+
e6at
Sar
49t
38t
28t

AREA= 1347 AC
Te= 257.7 MIN
CN= 78

SCS\TR-28 METHOD

FLOW C(cfs)

© o < [Ya) w \Y] 3Y T

16}
18}
201
22
244 .

TIME (hours)



CALC. 0599G.02- SY ?l Rev.d

Data for SKULL VALLEY PFSF - S DRAINAGE TO CULVERT
TYPE II 24-HOUR RAINFALL= 2.7 IN

Prepared by Applied Microcomputer Systems

HydroCAD 4.52 001065

— 4
EASE >

19 Aug 99

{c) 1986-1996 Applied Microcomputer Systems

N SUBCATCHMENT 21 BASIN U

PEAK= 386.4 CFS @ 16.28 HRS, VOLUME=213.75 AF

ACRES . CN
5443.00 7 70

Method Comment

SCS TR-20 METHOD

TYPE II 24-HOUR .-
RAINFALL= 2.7 IN

SPAN= 0-24 HRS, dt=.1 HRS

Tc (min)

CURVE NUMBER (LAG) METHOD

Segment ID:
L=3398 s=.0562 A7

- - : SUBCATCHMENT 21 RUNOFF

BASIN U

FLOW (cfs)
o
o8

300.3

TIME (hours)




ALC. NS G, 02 - SY-IF REV. D PRee 55

Data for SKULL VALLEY PFSgi- S DRAINAGE TO CULVERTS

TYPE II 24-HOUR RAINFALL= 2.7 IN
Prepared by Applied Microcomputer Systems . 19 Aug 99
HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

N\ SUBCATCHMENT 22 BASIN V(1)
DEAK= 290.8 CFS @ 14.15 HRS, VOLUME=109.80 AF

ACRES CN SCS TR-20 METHOD
2554.00 / 70 TYPE II 24-HOUR
RAINFALL= 2.7 IN
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc_(min)
CURVE ER (LAG) METHOD Segment ID: 160.6
L=14950 s=.0528 ¥/

- - - SUBCATCHMENT 22 RUNGCFF
BASIN UC1)

z8ar AREA= 2554 AC
Si’g: Tc= 168.6 MIN
CN= 79
228+
~ 208!} SCS TR-28 METHOD
g{’ 180 | TYPE II 24-HOUR
v 160} ARINFALL= 2.7 IN
~ 4@}
- 122_ = 298.8 CFS
‘ S 1ap @ 14.15 HRS
\ . p r 189.88 AF
\-/ Ll- 88_
60 |
48+
28+
@ 1 1 i 1

® N T fe] [eo] ® N - \s] ©

20}
22}
24l

TIME C(hours)



L£.93946.02- 5711 REV. 0 PAGE ST

Data for SKULL VALLEY PFS%jN S DRAINAGE TO CULVE e 23
TYPE II 24-HOUR RAINFALL= 2.7 IN

Prepared by Applied Microcomputer Systems . 19 Aug 99

HydroCAD 4.52 001065 (c¢) 1986-1996 Applied Microcomputer Systems

\,
“~—~—"SUBCATCHMENT 23 BASIN V(2)
PEAK= 643.4 CFS @ 16.27 HRS, VOLUME=356.06 AF

ACRES CN SCS TR-20 METHOD
9065.007 70 TYPE II 24-HOUR
RAINFALL= 2.7 IN ~
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc_(min)
CURVE NUMBER (LAG)’/ETHOD Segment ID: 300.1
L=37960"7 s=.0672

— - : SUBCATCHMENT 23 RUNOFF
BASIN U(2)

608
558+
580
458
480 r
358+
3@8
258+
208 ¢+
158+
188+
Ser

REA= 9865 AC
c= 388.1 MIN
CN= 78

SCS TR-28 METHOD

UOLUME= 356.86

FLOW (cfs)

244 .

< N A3 \s] o8} © o <T

16f
18t
20t
22}

TIME (hours)



q - Q\l/_ \ = v oo E ~ &

Data for SKULL VALLEY E’FSF’P‘LC 'SICI?AGEG TQJECUL{TERT R \/ ) ageC g4s7
TYPE II 24-HOUR RAINFALL= 2.7 IN

Prepared by Applied Microcomputer Systems ' . 19 Aug 99

HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

—"SUBCATCHMENT 24 BASIN W
PEAK= 837.1 CFS @ 18.98 HRS, VOLUME=507.18 AF

ACRES CN SCS TR-20 METHCD
15740.00 //>70 TYPE II 24-HOUR
RAINFALL= 2.7 IN
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD Segment ID: 475.5
L=51797" s=.044 '/

—_— - SUBCATCHMENT 24 RUNOFF
BASIN U

8606
758
708t
658
668
5548
5e8
458
400
356
380
258
208}
158+
108+

50+t

B& [\Y] < (Va] w = N <

S TR-2B MET
TYPE I1 24-HO
AINFALL= 2.7 IN

LI S s B

PEAK= 837.1 CFS
@ 18.98 HRS
UOLUME= 587.18 @AF

FLOW C(efs)

16}
18}
28+t
221
24+ .

TIME C(hours)



- ol - <
skULL vaALLEY PESEiE’ SANG. 92 - St eV 0 EhG(’ =3

Data for DRAINAGE TO CULVERTS age 25
TYPE II 24-HOUR RAINFALL= 2.7 IN
Prepared by Applied Microcomputer Systems : - 19 Aug 99
HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems
" SUBCATCHMENT 25 BASIN X

PEAK= 84.48 CFS @ 15.70 HRS, VOLUME= 42.69 AF

ACRES CN SCS TR-20 METHOD
1056.00 " 70 TYPE II 24-HOUR
RAINFALL= 2.7 IN
SPAN= 0-24 HRS, dt=.1 HRS
Method Comment Tc (min)
CURVE NUMBER (LAG) METHOD Segment ID: 262.5
L=18289'}s=.0273 7
- SUBCATCHMENT 25 RUNOFF
BASIN X
%2l AREA= 1856 AC
ol Tc= 262.5 MIN
sl CN= 79
~ 221 SCS \TR-28 METHOD
I osal II 24-HOUR
T s RAINFALL= 2.7 IN
48r .48 CFS
3 35 7 HRS
S 38y 69 AF
o 25t
28t
15}
18}
5h
B 1 1 2 1

24l .

TIME (hours)



N399G.02 - SY-II, ReV. 0 Pree ST

Data for SKULL VALLEY PFSY - S DRAINAGE TO CULVERTS Page 26
TYPE II 24-HOUR RAINFALL= 2.7 IN
Prepared by Applied Microcomputer Systems . 19 Aug 99

HydroCAD 4.52 - 001065 (c) 1986-1996 Applied Microcomputer Systems

' SUBCATCHMENT 26 BASIN Y
PEAK=1062.2 CFS @ 16.00 HRS, VOLUME=572.64 AF

ACRES CN SCS TR-20 METHOD
14389.00’/ 70 TYPE II 24-HOUR
RAINFALL= 2.7 IN~
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc_ (min)
CURVE NUMBER (LAG) METHOD Segment ID: 283.7
L=36235' 7 s=.0698 7"

SUBCATCHMENT 26 RUNOFF
BASIN Y

1008 AREA= 14389 AC
9@ } Tc= 283.7 MIN
CN= 7@
808 }
~ i -28 METHOD
3 708 I 24-HOUR
608} 2.7 IN
~  seat
S e UOLUME 53215
| = .
L 398t
208}
9@}
. o ;

TIME C(hours)



Data for SKULL VALLEY PFSF - S DRAINAGE TO CULVERTS’ age 27
TYPE II 24-HOUR RAINFALL= 2.7 IN
Prepared by Applied Microcomputer Systems : 19 Aug 99

HydroCAD 4.52 001065 (c) 1986-1996 Applied Microcomputer Systems

\\'//SUBCATCHMENT 27 BASIN Z
PEAK= 603.1 CFS @ 20.24 HRS, VOLUME=362.97 AF

ACRES cN SCS TR-20 METHOD

12988.00~" 70 TYPE II 24-HOUR
RAINFALL= 2.7 IN /~
SPAN= 0-24 HRS, dt=.1 HRS

Method Comment Tc {(min)
CURVE R (LAG) METHOD Segment ID: 569.2
L=60247" s=.0391 >/

- - : SUBCATCHMENT 27 RUNOFF
BASIN Z

66868
558
5868+
458
408 +
358+
3@8t
258+
208+
158 ¢+
188+
S8t

PERK= 6B3.1 CFS
@ 28.24 HRS

FLOW Ccfs)

24l .

TIME C(hours)



OALL.DS29G.02 - SY-Il REV.Q PARE 5

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

N August 20, 1999

PROGRAM INPUT DATA

DESCRIPTION VALUE
Culvert Diameter (ft).....iviiiimineriinneaeeeaeenoceoncononns 2.0
FHWA Chart NUmMber...... .t ittiitieenoereeonnoananoocossannsss 2
FHWA Scale Number (Type of Culvert Entrance)................ 3
Manning's Roughness Coefficient (n-value)............. ..., 0.024
Entrance Loss Coefficient of Culvert Opening................ 0.8
Culvert Length (£L) ...ttt irieienneronnenenaanonnsnsans 100.0
Invert Elevation at Downstream end of Culvert (ft).......... 0.0
Invert Elevation at Upstream end of Culvert (ft)............ 1.0
Culvert Slope (ft/ft) ...t iiiiiiiroerierrononsenensnssonsns 0.01
Starting Flow Rate (CEfS) ...ttt icneenonneroncens 1.0
Incremental Flow Rate (CfS)..imwit it ianiennnrnnnenens 1.0
Ending Flow Rate (CES) ...t inriinenenienennencnanns 25.0
Starting Tailwater Depth (ft)...... . uieiiiiiiiiininnans 0.5
Incremental Tailwater Depth (ft)........cceuiieiiimninennnnens 0.0
Ending Tailwater Depth (ft)....iviiiiiiiieiieiieienntanonnnns 0.5

No DIGWALLS

COMPUTATION RESULTS

Flow Tailwater Headwater (ft) Normal Critical Depth at
LA Depth Inlet Outlet Depth Depth Outlet
. (ft) Control Control (ft) (ft) (ft)
ﬁ/ 0.5 0.46 0.54 0.39 0.34 0.5
2.0 0.5 0.67 0.78 0.55 0.49 0.5
3.0 0.5 0.85 0.96 0.67 0.6 0.6
4.0 0.5 1.01 1.13 0.79 0.7 0.7
5.0 0.5 1.15 1.27 0.89 0.79 0.79
6.0 0.5 1.29 1.41 0.99 0.87 0.87
7.0 0.5 1.43 1.54 1.08 0.94 0.94
8.0 0.5 1.56 1.66 1.18 1.01 1.01
9.0 0.5 1.69 1.78 1.27 1.07 1.07
10.0 0.5 1.81 1.9 1.37 1.13 1.13
11.0 6.5 1.94 2.02 1.48 1.19 1.19
12.0 0.5 2.07 2.15 1.6 1.24 1.24
13.0 0.5 2.19 2.29 1.78 1.3 1.3
14.0 0.5 2.32 2.45 2.0 1.35 1.35
15.0 0.5 2.45 2.37 2.0 1.4 2.0
16.0 0.5 2.61 2.68 2.0 1.44 1.44
17.0 0.5 2.717 2.99//' 2.0 1.49 1.49
18.0 0.5 2.89 3.3 2.0 1.53 1.53
19.0 0.5 3.09 3.62 2.0 1.57 1.57
20.0 0.5 3.31 3.96 2.0 1.61 1.61
21.0 0.5 3.54 4.32 2.0 1.64 1.64
22.0 0.5 3.78 4.68 2.0 1.68 1.68
23.0 0.5 4.03 5.05 2.0 1.71 1.71
24.0 0.5 4.3 5.44 2.0 1.74 1.74
25.0 0.5 4.57 5.85 2.0 1.76 1.76

Outlet
Velocity
(fps)

6.79

7.19
7.4

7.61
7.83
8.06
8.29
8.53

HYDROCALC Hydraulics for Windows, Version 1.1 Copyright (c) 1996
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston,

TX 77069

1: (281)440-3787, Fax: (281)440-4742, Email:software@dodson-hydro.com

\\\ tights Reserved.



CALC .N591G.02 - SY-IT, &V, O PAGE GZ

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

N ' August 20, 1999

PROGRAM INPUT DATA

DESCRIPTION VALUE

Culvert Diameter (ff) ....nieirr et ieeennenoronsonansaonssonsns 3.0

FHWA Chart NUmMber....o.oe it eneseennnecaanonaanonssnsassonsns 2

FHWA Scale Number (Type of Culvert Entrance).........ceoeu... 3

Manning's Roughness Coefficient (n-value).............ccovn. 0.024

Entrance Loss Coefficient of Culvert Opening................ 0.8

Culvert Length (ft) ...t eeienerenncensnans 100.0

Invert Elevation at Downstream end of Culvert (ft).......... 0.0

Invert Elevation at Upstream end of Culvert (ft)............ 1.0 :
CULVErt S10PE (FE/FL) e euuunneeeeennneeenunneeraneesennnnnnnns 0.01 \\)

° N WINGWHYS

Starting Flow Rate (CLS) ..o iinncenncnonennn 10.0
_Incremental Flow Rate (CfS)..imiitiieinrieienrennnennssencnns 2.0

Ending Flow Rate (CES) ... uuirineinenerieaenennenonssconncans 58.0

Starting Tailwater Depth (ff).....c.uitiiiienencrnccesacans 0.5

Incremental Tailwater Depth (fL).....ieriiiiiieineieeenansns 0.0

Ending Tailwater Depth (ft).....ccieuiiiiiiiiineronnenneennn. 0.5

COMPUTATION RESULTS

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Depth Inlet Qutlet Depth Depth Outlet Velocity
. : (£t) Control Control (ft) (ft) (ft) {(fps)
N e o
10.0 0.5 1.43 1.61 1.08 1.0 1.0 4.85
12.0 0.5 1.59 1.78 1.19 1.1 1.1 5.11
14.0 0.5 1.75 1.94 1.3 1.19 1.19 5.35
16.0 0.5 1.9 2.08 1.4 1.28 1.28 5.58
18.0 0.5 2.05 2.23 1.5 1.36 1.36 5.79
20.0 0.5 2.19 2.36 1.59 1.44 1.44 5.99
22.0 0.5 2.33 2.49 1.69 1.51 1.51 6.18
24.0 0.5 2.47 2.62 1.79 1.58 1.58 6.36
26.0 0.5 2.61 2.75 1.88 1.65 1.65 6.54
28.0 0.5 2.75 2.88 1.98 1.71 1.71 6.72
30.0 0.5 2.89 3.0 2.09 1.77 1.77 6.89
32.0 0.5 3.03 3.13 2.2 1.84 1.84 7.06
34.0 0.5 3.16 3.25 2.31 1.89 1.89 7.23
36.0 0.5 3.3 3.39 2.45 1.95 1.95 7.4
38.0 0.5 3.44 3.52 2.63 2.01 2.01 7.56
40.0 0.5 3.58 3.67 3.0 2.06 2.06 7.73
42.0 0.5 3.71 3.83 3.0 2.11 2.11 7.9
44.0 0.5 3.91 4,02 3.0 2.16 2.16 8.07
46.0. 0.5 4.09 3.65 3.0 2.21 3.0 6.51
48.0 0.5 4.22 3.89 3.0 2.26 3.0 6.79
50.0 0.5 4.37 4.14 3.0 2.3 3.0 7.07
52.0 0.5 4.6 4.37 3.0 2.34 3.0 7.36
54.0 0.5 4.83 4.63 3.0 2.39 3.0 7.64
56.0 0.5 5.08 4.89 3.0 2.43 3.0 7.92
58.0 0.5 5.33 5.14 3.0 2.47 3.0 8.21

HYDROCALC Hydraulics for Windows, Version 1.1 Copyright (c) 1996

‘son & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
) e: (281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com
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CALC. 959AG.02 - SY-I . REV.0

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

N August 20, 1999

PROGRAM INPUT DATA
CZSCRIPTION VALUE

Cilvert Diameter (fE)....ietiiiinnieeencenonsnnononsnnncenns 3.0
SWA Chart NUMDer. ... vttt et ererseronooconsosnsoenoroanoncsns 2

WA Scale Number (Type of Culvert Entrance)................ 1
Manning's Roughness Coefficient (n-value)......civnveneneenn 0.024
Zntrance Loss Coefficient of Culvert Opening.......c.cceue.. 0.5
Culvert Length (ft) ...ttt eeennseasonoceonanss 100.0
Invert Elevation at Downstream end of Culvert (ft).......... 0.0
Znvert Elevation at Upstream end of Culvert (ft)............ 1.0
Culvert Slope (fL/ft) ...ttt ineiiinenenennosoennnnens 0.01
Starting Flow Rate (Cfs) ... .ttt i eennnsanonnnnn 10.0

_-ncremental Flow Rate (CES) .iiveietiiiiiiieiieeeneneeneanans 2.0
Inding Flow Rate (CES)..ivviiiiiieiiniiieneicesonanonsonsons 58.0
Starting Tailwater Depth (ft) ...t iiniiiiiii e eennnnn 0.5
Incremental Tailwater Depth (ft).....c.iiuiiieriieinineennnn 0.0
Znding Tailwater Depth (ft) ... ineinirio e onnirnnonocnnans 0.5

WIVGWALLS

COMPUTATION RESULTS

Tlow Tailwater Headwater (ft) Normal Critical Depth at Outlet
> - Depth Inlet Outlet Depth Depth Outlet Velocity
\ (ft) Control Control (ft) (ft) (ft) (fps)
}371; 0.5 1.37 1.52 1.08 1.0 1.0 4.85
12.0 0.5 1.51 1.68 1.19 1.1 1.1 5.11
14.0 0.5 1.65 1.83 1.3 1.19 1.19 5.35
16.0 0.5 1.79 1.97 1.4 1.28 1.28 5.58
18.0 0.5 1.91 2.1 1.5 1.36 1.36 5.79
20.0 0.5 2.04 2.23 1.59 1.44 1.44 5.99
22.0 0.5 2.16 2.36 1.69 1.51 1.51 6.18
24.0 0.5 2.28 2.48 1.79 1.58 1.58 6.36
26.0 0.5 2.4 2.61 1.88 1.65 1.65 6.54
28.0 0.5 2.52 2.73 1.98 1.71 1.71 6.72
30.0 0.5 2.64 2.85 2.09 1.77 1.77 6.89
32.0 0.5 2.76 2.97 2.2 1.84 1.84 7.06
34.0 0.5 2.87 3.09 2.31 1.89 1.89 7.23
36.0 0.5 2.99 3.22 2.45 1.95 1.95 7.4
38.0 0.5 3.11 3.35 2.63 2.01 2.01 7.56
40.0 0.5 3.22 3.5 3.0 2.06 2.06 7.73
42.0 0.5 3.34 3.65 3.0 2.11 2.11 7.9
44.0 0.5 3.53 3.83 3.0 2.16 2.16" 8.07
46.0 0.5 3.71 3.45 3.0 2.21 3.0 6.51
48.0 0.5 3.84 3.68 3.0 2.26 3.0 6.79
50.0 0.5 3.95 3.9 3.0 2.3 3.0 7.07
52.0 0.5 4.11 4.12 3.0 2.34 2.34 8.77
54.0 0.5 4,27 4.36 3.0 2.39 2.39 8.95
56.0 0.5 4.43 4.6 3.0 2.43 2.43 9.14
58.0 0.5 4.61 4.82 3.0 2.47 2.47 9.33
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

\\,,/ August 20, 1999

PRGE 54

PROGRAM INPUT DATA

No Wwewhil(

DESCRIPTION VALUE
Culvert Diameter (ff) ..civerireatertoncersoananossaroncsnnsns 4.0
FHWA Chart NUMDETL . ... vt eeseoerososeecavsnsesonossonsasnsonss 2
FHWA Scale Number (Type of Culvert Entrance)................ 3
Manning's Roughness Coefficient (n-value)..........co..0.une 0.024
Entrance Loss Coefficient of Culvert Opening................ 0.8
Culvert Length (£t) .. ...t iineneencaceconceroasosnns 100.0
Invert Elevation at Downstream end of Culvert (ft).......... 0.0
Invert Elevation at Upstream end of Culvert (ft)............ 1.0
Culvert Slope (ft/ft) ..ttt neneacannsancasanonens 0.01
Starting Flow Rate (cfs).....cieiiiiiiiiiiiieneaneanennan 10.0
_Incremental Flow Rate (CELS).iieernteneroenesocncncanonnssns 5.0
Ending Flow Rate (CES).uiuriiineareinerrnrononsssscnoncennnes 130.0
Starting Tailwater Depth (ff).......ciiiiiiinneneeneannnnn 0.5
Incremental Tailwater Depth (ff)....iviiiieiireieerorennenns 0.0
Ending Tailwater Depth (ff).......cituiiiernierinneenenncans 0.5

COMPUTATION RESULTS

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Depth Inlet Qutlet Depth | Depth Outlet Velocity
\\~//‘ (ft) Control Control (ft) (ft) (£t) (fps)
10.0 0.5 1.26 1.48 0.97 0.92 0.92 4,57
15.0 0.5 1.58 1.83 1.19 1.13 1.13 5.12
20.0 0.5 1.87 2.14 1.38 1.32 1.32 5.55
25.0 0.5 2.14 2.41 1.56 1.48 1.48 5.93 -
30.0 0.5 2.39 2.66 1.72 1.62 1.62 6.26
35.0 0.5 2.63 2.9 1.88 1.76 1.76 6.57
40.0 0.5 2.87 3.12 2.03 1.89 1.89 6.86
45.0 0.5 3.1 3.33 2.18 2.01 2.01 7.13
50.0 0.5 3.33 3.54 2.33 2.12 2.12 7.39
55.0 6.5 3.56 3.74 2.48 2.23 2.23 7.64
60.0 0.5 3.78 3.94 . 2.64 2.33 2.33 7.88
65.0 0.5 4.0 4.14 2.79 2.43 2.43 8.12
70.0 0.5 4.23 4.34 2.97 2.53 2.53 8.36
75.0 0.5 4.45 4.54 3.16 2.62 2.62 8.59
80.0 0.5 4.67 4.75 3.39 2.71 2.71 8.83
85.0 0.5 4.9 4.97 4.0 . 2.79 2.79 9.07
-90.0 0.5 5.1 5.2 4.0 2.88 . _2.88 ...9.3
95.0 0.5 5.49 '5.47 4.0 2.95 4.0 7.56
100.0 0.5 5.67 4.84 4.0 3.03 4.0 7.96
105.0 0.5 6.0 5.17 4.0 3.1 4.0 8.36
110.0 0.5 6.38 5.48 4.0 3.17 4.0 8.75
115.0 0.5 6.77 5.83 4.0 3.24 4.0 9.15
120.0 0.5 7.18 6.16 4.0 3.3 4.0 9.55
125.0 0.5 7.61 6.5 4.0 3.36 4.0 9.95
130.0 0.5 8.06 6.84 4.0 3.41 4.0 10.35

HYDROCALC Hydraulics for Windows, Version 1.1 Copyright (c) 1996

™ <son & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069

e: (281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com
\\‘/HRights Reserved.



CALC. 05926, 02~ SY-!l, REV.0

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

N August 20, 1999

PARE 55

PROGRAM INPUT DATA

UWINGWALLS

DESCRIPTION VALUE
Culvert Diameter (ff) .i.ieirieierennnesesesonsnosesaoscncnnans 4.0
FHWA Chart NUMDer . .o ieeetoeeeneneeenosonesacenssssasarosssss 2
FHWA Scale Number (Type of Culvert Entrance)................ 1
Manning's Roughness Coefficient (n-value)................... 0.024
Entrance Loss Coefficient of Culvert Opening............c. 0.5
Culvert Length (£L) ... cu vt eiineeineeeneneosasnoncennsnsonsns 100.0
Invert Elevation at Downstream end of Culvert (ft).......... 0.0
Invert Elevation at Upstream end of Culvert (ft)............ 1.0
Culvert Slope (ft/fL) . it iieeerienoronecneneronoenannn 0.01
Starting Flow Rate (cfs) ... cuiitieniiiinnnineneencanannn 10.0
_Incremental Flow Rate (CES).vivieiireneerneenaseransnsansnas 5.0
Ending Flow Rate (CES)....icieieiinriinnernncinronsnncannoans 130.0
Starting Tailwater Depth (ft)..... .. iieiireiiineineennennnns 0.5
Incremental Tailwater Depth (ft)..... ..t iiiiiieiineenens 0.0
Ending Tailwater Depth (ft).......... it 0.5

COMPUTATION RESULTS

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
2 Depth Inlet Outlet Depth Depth Outlet Velocity

) (£t) Control Control (ft) (ft) (ft) (fps)
10.0 0.5 1.23 1.39 0.97 0.92 0.92 4.57
15.0 0.5 1.53 1.72 1.19 1.13 1.13 5.12
20.0 0.5 1.79 2.01 1.38 1.32 1.32 5.55
25.0 0.5 2.03 2.27 1.56 1.48 1.48 5.93 -
30.0 0.5 2.26 2.51 1.72 1.62 1.62 6.26
35.0 0.5 2.47 2.73 1.88 1.76 1.76 6.57
40.0 0.5 2.68 2.94 2.03 1.89 1.89 6.86
45.0 0.5 2.88 3.14 2.18 2.01 2.01 7.13
50.0 0.5 3.07 3.34 2.33 2.12 2.12 7.39
55.0 0.5 3.27 3.53 2.48 2.23 2.23 7.64
60.0 0.5 3.46 3.72 2.64 2.33 2.33 7.88
65.0 0.5 3.65 3.91 2.79 2.43 2.43 8.12 (;yét
70.0 0.5 3.84 4.1 2.97 2.53 2.53 8.36 Aﬁi& L
75.0 0.5 4,03 4.3 3.16 2.62 2.62 8.59 NS
80.0 0.5 4.22 4.5 3.39 2.71 2.71 8.83
85.0 0.5 4.41 4.71 4.0 2.79 2.79 9.07
90.0 0.5 4,68 4.94 4.0 2.88 2.88 9.3
95.0 0.5 4.98 5.19 4.0 2.95 2.95 9.55
1Q0.0 0.3 _5.15 4.55 4.0 3.03 4.0 7.96
105.0 0.5 5.39 4.85 4.0 3.1 4.0 8.36
110.0 0.5 5.64 5.12 4.0 3.17 4.0 8.75
115.0 0.5 5.91 5.44 4.0 3.24 4.0 9.15
120.0 0.5 6.2 5.73 4.0 3.3 4.0 9.55
125.0 0.5 6.49 6.04 4.0 3.36 4.0 9.95
130.0 0.5 6.8 6.34 4.0 3.41 4.0 10.35
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—
. BASIN RUNOFF AND CULVERT DESIGN
B8asi |Subcatch-| Area Basin Flow Path Info 25-Yr, 24-Hr|{ Number & Size | 100-Yr, 24-Hr| Number & Size
ID ment# | (acre) | Elev. chg. | Length| Slope | Runoff (cfs) | of Culverts Req'd| Runoff (cfs) |of Culverts Req'd
A N/A 877 790 11,637} 0.0679 N/A N/A N/A N/A
B 1 368 510 6,772 |0.0753 37 1@3' Diam. 75 1@4' Diam.
C 2 1,146 540 7,801 10.0692 104 2@4' Diam. 209 2@4' Diam.
D 3 3,365 2,090 |24,040]0.0869 182 2@4' Diam. 349 4@4 Diam. -
E 4 766 680 9,317 {0.0730 64 1@4' Diam. 128 2@4' Diam.
F 5 209 510 7,303 |0.0698 20 1@3' Diam. 39 1@3' Diam.
G 6 1,533 1,640 |19,983]|0.0821 88 1@4' Diam. 170 2@4' Diam.
H(1) 7 665 1,820 8,644 |0.2106 83 1@4' Diam. 170 2@4' Diam.
H 8 1,360 1,740 |11,3981{0.1527 130 2@4' Diam. 265 3@4' Diam.
I 10 1,763 2,050 {26,164}0.0784 86 1@4' Diam. 165 2@4' Diam.
J 9 1,269 1,760 |13,542]0.1300 104 1@4' Diam. 209 2@2' Diam.
K 11 1,003 1,700 {20,201]0.0842 59 1@4' Diam. 113 1@_)74' Diam.
L 12 1,465 1,680 [26,860]0.0625 66 1@4' Diam. 124 Z@ﬁ' Diam.
M 13 1,370 1,350 |20,785]0.0650 72 1@4' Diam. 139 2@4' Diam.
N(1) 16 4,848 1,680 |35,108{0.0479 178 2@4' Diam. 328 3@4' Diam.
0 14 236 612 6,533 |0.0937 26 1@3' Diam. 53 1@4' Diam.
P 15 574 622 7,085 |0.0878 59 1@4' Diam. 120 2@4' Diam.
Q 17 4,008 1,730 }43,397]/0.0399 124 2@4' Diam. 226 2@4' Diam.
R 20 1,347 1,660 |}28,629|0.0580 57 1@4' Diam. 107 1@4' Diam.
< 18 629 630 10,4341 0.0604 46 1@3' Diam. 92 1@4' Diam.
19 278 205 7.968 |0.0257 18 1@3' Diam. 35 1@3' Diam.
N’ 21 5,443 1,010 |33,9820.0562 207 2@4' Diam. 386 4@4' Diam.
V(1) 22 2,554 790 14,9501 0.0528 150 2@4' Diam. 291 3@4' Diam.
V(2) 23 9,065 2,550 |[37,960]0.0672 345 4@4' Diam. i 643 6@4' Diam.
W 24 15,740 2,280 |51,797]0.0440 460 - 5@4' Diam. 837 8@4' Diam.
X 25 1,056 500 18,289/ 0.0273 45 1@3' Diam. 84 1@4' Diam.
Y 26 14,389] 2,530 |36,235|0.0698 567 6@4' Diam.~”~ 1062 10@4' Diam.
Y4 27 12,988 2,355 |60,247/0.0391 336 3@4' Diam. 603 6@4' Diam.

CN=70
25-Yr, 24-Hr Precipitation = 2.2 inches
100-Yr, 24-Hr Precipitation = 2.7 inches

Approximate ranges per each CMP culvert:
2' Diameter: 0-17cfs /

3’ Diameter: 18 - 46 cfs d

4' Diameter: 47 - 100 cfs 7

(Based on allowing about 1 foot of water over the inlet crown of the culvert
plus a 10 percent culvert flow margin added to the above, and assuming a
1 percent culvert slope; use wingwalls for 4' diameter culverts)

utlet velacities indicate the need for riprap or other outlet protection. -

N
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