ATTACHMENT B

Stormwater Flow Culvert Sizing Calculations
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EXAMPLE  ACCESS AND SUMMIT ROADWAY CULVERTS

BPR 1021 SERIES CALCULATICNS
‘ Reference
RF =  Rainfall Factor Fig 12-5
LF = Land Use Factor Fig 12-6(b)
FF =  Frequency Factor Fig 12-6(c)
Q = Runoff Index (cfs) Fig 12-6(a)
Quesign =  Design Flow (cfs) unknown
Quesign = RFXLFXFFXQ
Culvert Station | Storm Event RF LF FF Q (¢f8) | Quesign (CTS)
1440+23 100 year 0.79 0.3 1.39 73 24.05
1444+63 100 year 0.79 0.3 1.39 60 19.77
1212470 100 year | 0.79 0.3 1.39 47 15.48
1221+28 25 year 0.79 0.3 1.00 23 5.45




SCS Method Flow Calculations

Type lil 24-hr 25yr Rainfali=4.90"

Prepared by Deluca-Hoffman Associates, Inc. Page 2

r\\ HydroCAD® 7.00 s/n 000734 © 1986-2003 Applied Microcomputer Systems 8/5/2005
)

Time spain=5.00-20.00 hrs, di=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-ind method

Subcatchment 1: Figure 1
Subcatchment 2: Figure 2
Subcatchment 3: Figure 3
Subcatchment 4: Figure 4
Subcatchment A: Inset Area 1
Subcatchment B: Inset Area 2

(" ‘Subcatchment C: Inset Area 7
" . ,'/

Runoff Area=22.646 ac Runoff Depth=1.79"
Flow Length=3,076' Tc=33.5min CN=70 Runoff=27.32 cfs 3.370 af

Runoff Area=16.926 ac Runoff Depth=1,79"
Flow Length=2,779" Tc=30.2min CN=70 Runoff=21.41cfs 2.522 af

Runoff Area=12.200 ac Runoff Depth=1.79"
Flow Length=1,528" Tc=26.8 min CN=70 Runoff=186.28 cfs 1.821 af

Runoff Area=4.170 ac Runoff Depth=1.87"
Flow Length=897' Tc=27.6 min CN=71 Runoff=5.74 cfs 0.648 af

Runoff Area=22.540 ac Runoff Depth=1.79"
Flow Length=2,1868' Tc=33.0min CN=70 Runoff=27.37 cfs 3.355 af

Runoff Area=49.454 ac Runoff Depth=1.76"
Flow Length=3,960' Tc=67.0 min CN=70 Runoff=40.61 cfs 7.251 af

Runoff Area=24.102 ac Runoff Depth=1.79"
Flow Length=2,782" Tc=29.5 min CN=70 Runoff=30.81 cfs 3.592 af

Total Runoff Area = 152.038 ac Runoff Volume = 22.558 af - Average Runoff Depth = 1.78" |



Type 1l 24-hr 25yr Rainfali=4.90"
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SCS Method Flow Calculations

Prepared by DelLuca-Hoffman Associates, Inc.
(*\\ HydroCAD® 7.00 s/n 000734 © 1986-2003 Applied Microcomputer Systerns

A
i

Subcatchment 1: Figure

Runoff = 27.32cfs @ . 12.49 hrs, Volume= 3.370 af, Depth= 1.79"

Runcff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type [l 24-hr 25yr Rainfail=4.90"

Time (hours}

5 3 7‘ ..B .é..A.{O..‘.1,1....1,2.,..1.3“.‘14...15...‘{5,.,_1%’....1,8,...1,9..‘

Area(ac) CN Description
22,380 70 Forest
0.266 89 Gravel
22646 70 Weighted Average
Tc Length = Slope Velocity Capacity Description
{min) (feet) (fifft)  (fi/sec) (cfs)
10.1 50 01500 - 0.1 - Sheet Flow,
_ : Woods: Dense underbrush n=0.800 P2=2.90"
1.7 208 01700 2.1 Shailow Concentrated Flow,
: Woodland Kv= 5.0 fps
24 360 0.2500 25 Shallow Concentrated Flow,
‘ ‘ Woodland Kv= 5.0 fps
4.0 402 0.1100 1.7 Shallow Concentrated Flow,
: ‘ Woodiand Kv=5.0 fps
15.3 2,056 0.2000 2.2 Shailow Concentrated Flow,
K ) S ' Woodland Kv=5.0 fps
. 335 3,078 Total o o
Subcatchment 1: Figure 1
Hydrograph .
284} i X : ; ; X L :
26 “”""”1"“"'“ *T“““"Type "l 24 hl‘ 25yr
249" R o Ralnfall-4 90"
22 ST SRS S S ; Runof'fArea-22 646 ; ac.
20% : i ! ; ; :
| R - Runoff Volume-3 370 af -
£ 5 TR ~~ A Runoff Depth 1 79"
e I bl SR ORSEER SRR hedhdelion
55 I SR AU N S S Flow Length 3076'
e R B It Tc 33:5 min--
£ 16 IR U T S B
&)



SCS Method Flow Calculations Type lil 24-hr 25yr Rainfall=4.90"

Prepared by DeLuca-Hoffman Associates, Inc. Page 4
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Subcatchment 2: Figure 2
Runoff = 21.41cfs @ 12.44 hrs, Volume= 2.522 af, Depth= 1.79"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Type Hl 24-hr 25yr Rainfall=4.90"

Area {ac) CN Description

16.660 70  Forest
0.266 89 Gravel

16.926 70 Weighted Average

- Te Length Slope Velocity Capacity Description
{min}) (feel) (ft/fty  (ft/sec) {cfs)

9.8 50 0.1600 0.1 Sheet Flow,
_ : Woods: Dense underbrush n= 0.800 P2=2.90"
1.9 258 02000 . 22 Shallow Concentrated Flow,
- ' ' Woodland Kv= 5.0 fps
5.0 755 0.2500 2.5 Shallow Concentrated Flow,
: o - Woodland Kv=5.0 fps
| 3.1 331 01300 0 1.8 Shallow Concentrated Flow,
- , Woodland Kv= 5.0 fps
- 8.7 1,000 0.2500 25 Shallow Concentrated Flow,
(5 . Woodland Kv=5.0 fps
R 3.7 385 0.1200 1.7 . Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

30.2 2,779 Total




SCS Method Flow Calculations
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Type il 24-hr 25yr Rainfall=4.90"
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Flow {(cfs}

Q- N WD~ @
. a2 , aibia

Siubcatchiment 2: Figure 2

Hydrograph

” ----—:---—meype 1 24 hr 25yr .
Ramfall--4 90'

S A 0 VUG VS

------Runoff Depth=1.79"-

e e e

! F

?- Runoff Area=16.926 ac -
Runoff Volume=2.522:af -
f‘;~v;—~—|=|ow Length=2,779"-
T Te=30.2 min

Time (hours)

e T IO SRS S
- S e e o e
[P P U S
(R S DR M- - —
; T TS 3% ~-.ﬁ-,:;=;ﬁ,.,

i . , ‘,' P -’
T e e ————— et
13 14 15 16 17 18 19 20

[Erw)
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Subcat it 3: Figure 3

Runoff = 16.28 c¢fs @ 12.39 hrs, Volume= 1.821 af, Depth= 1.79"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5. 00-20.00 hrs, dt= 0. 05 hrs
Type Il 24-hr 25yr Rainfall=4.90"

Area(ac)  CN ‘Des’cription

12.000 70 Forest
.200 89 Gravel

12.200 70 Weighted Average

Te Length Slope Velocity Capacity Description
(min})  (feet) (ft/ft) (ft/sec) (cfs)

11.8 . 50 0.1000 0.1. Sheet Flow,
‘ : Woods: Dense underbrush n=0.800 P2=2.90"
76 818 0.1300 1.8 o Shallow Concentrated Fiow,
' Woodland Kv=5.0 fps
4.3 343 0.0700 1.3 Shallow Concentrated Flow,
- Woodiand Kv= 5.0 fps
3.1 317 0.1200 1.7 Shallow Concentrated Flow,

e

Woodland Kv= 5.0 fps
26.8 1,528 Total - '

Subcatchment 3: Figure 3
' Hydrograph '

R T I e P gy

173 ! ; t ! : :
it A DSt Sl I R e
L5 [ e S U DR ;

i

15
14 [ I A bl
1. 1
A r ]
124 ool .__‘_,:_____:._.. -

-
[
oty

Flow (cfs)
w
]

AR | - Type III 24—hr 25yr
O IO S S A - Ralnfall-4 .90

Runoff Area—12 200 ac -
Runoﬁ"Volume-1 821 af |
:-Runoff lepth 1.79" -
E'ow Lengtb "!,.,28'

- Time (hours)

5 6 7 & & 10 11 12 138 14 15 18 17 18 1
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- Subcatchment 4: Figure 4
Runoff = 574 cfs @ 12.40 hrs, Volume= 0.648 af, Depth= 1.87"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25yr Rainfall=4.90"
Area (ac) CN Description
4.000 70 Forest
0.170 89 Gravel
4170 71 Weighted Average
Tc Length Slope Velocity Capacity Description
{min} (feel) {f/ft)  (fi/sec) (cfs)
19.2 50 0.0300 0.0 Sheet Fiow,
Woods: Dense underbrush n=0.800 P2=2.90"
3.5 232 0.0500 1.1 Shallow Concentrated Fiow,
: _ Woodland Kv= 5.0 fps
14 147 0.1200 1.7 Shaliow Concentrated Flow,
' _ ‘ Woodland Kv=5.0 fps
1.4 213 0.2500 25 Shallow Concentrated Flow,
' Woodland Kv= 5.0 fps
2.1 255 0.1700 2.1 Shallow Concentrated Flow,
- ‘ ‘ Woodland Kv= 5.0 fps
7 276 . 897 Total '
Subcatchment 4: Figure 4
' Hydrograph‘
] LIS TR S __E_I-_I_mim_‘i_l__--_
5 : ) : : :
} A | ; Type 11 24- hr 25yr
5 R Ralnfall—4 90“”
i L . Runoﬂ’ Area=4.170 ac
< I I T R A B Runoff Volume=0 648 af
I IS U U A S SO R _Runoff Depth=1.87"_
5 . ; X ; : : N
GO I B T _, Flow Length—897'
{ 4 Tc—27 6-min..
] 3 CN-71
J7
i : 5 5] 7 8 ] 10 11 12 13 14 15 16 17 18 19 20
- ) Time (hours)
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u o ey e, L e i a Jommnd Amv A
Subcatchment A: Inset Area 1

3.355 af, Depth= 1.79"

Runoff = 27.37cfs @ 12.48 hrs, Volume=

Runoff by SCS TR-20 methed, UH=SCS, Time Span= 5.00-20.00 hrs, di= 0.05 hrs
Type HI 24-hr 25yr Rainfall=4.80"

Area (ac) CN Description
22.010 70 Forest
0.530 89 Gravel
22540 70 Weighted Average
Tc Length Slope Velocity Capacity Description

(min)  (feet) {ft/ft)  (ft/sec) {cfs)
15.6 50 0.0500 -0 Sheet Flow,
' ' Woods: Dense underbrush n=0.800 P2=2.90"
8.2 820 0.1100 1.7 Shallow Concentrated Flow,
‘ : o Woodland Kv= 5.0 fps
3.9 550 0.2200 2.3 Shallow Concentrated Flow,
: : - Woodland Kv= 5.0 fps
53 766 0.2300 2.4 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

33.0 2185 Total

Subcatchment A: Inset Area 1

|

Hydrograph

23:: T A im_h”“E_“—h“"“" R

2 3 W S R D R “Type 0 24 hr 253"':

22 0 S T S S i”_,___._._____Bﬁ!_!]fﬁlli‘}ﬁq{'m.,

S5 7 T U SR S ' ...RunoffArea—ZZ 540 ac..

6 I R St R St B 'Runoff Volume= 3.355'af
€ 16 ﬂ“ RunoffDepth 179"
S il Flow Length"2186'

e | pe e - Te=33.0 min--

O N R D A G ]

4

MRS 7591011121314151517 18 19 20

Time (hours}
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Subcatchment B: Inset Area 2
Runoff = 4061 cfs @ 12.93 hrs, Volume= 7.251 af, Debth= 1 .7g"

Runoff by SCS TR- 20 method, UH=5CS, Time Span= 5 00-20.00 hrs, di= 0.05 hrs
Type 1l 24-hr 25yr Rainfall=4.90"

Area(ac) CN Description

48,988 70 Forest
0.466 89 Gravel

48.454 70 Weighted Average

Te Length Slope Velocity  Capacity Description
(min) _ (feet) = (ft/ft) (ft/sec) (cfs)

15.8 50 0.0500 0.1 Sheet Flow,
‘ Woods: Dense underbrush n=0.800 P2= 290"

10.8 816 0.0800 1.4 Shallow Concentrated Flow,
- ' Woodland Kv= 5.0 fps

83 1,108 0.2000 2.2 Shallow Concentrated Flow,
‘ Woodland Kv=5.0 fps

245 736 0.0100 0.5 Shallow Concentrated Flow,
' Woodland Kv=5.0 fps

7.8 1,150 0.2400 24 - Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

R

67.0 3,860 Total

Subcatchment B: Inset Area 2

Hydrograph
ad ﬁflf::;‘.f'.ﬁf.-f.fi'_'ﬁ."_Lfﬁg"l:fﬁff'””ifif.:lff::.'jiff;...,......__...._ -
A28 1o e e b A ]
403 ',-jTpre I 24 hr! 25y;- U
| "L Rainfall=4.90% -+ "

w2 |- Runoff. Area"'4§ 2154 ac -

304 |- %%g -____h_ ,

269"} Runoff Volume—1251 af
g 1. Runoff Depth=1. 76__;i::__ _.;;_;_;'f'_g;::::;i:;;::;:'_‘;;;;;:;:;;::;g__:_:

Flow (cfs)
X

= |-Flow.Length=3,960"" [ = i~
1 | Te=67.0min Il
| J-CNE zei:iii::i;:::;;“:::::;

56';' 891011121314 1,5... 1i6” .{7....1:6,.,.1,9.,.,2,0
Time (hours)
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Subcatchment C: Inset Area 7

Runoff =

30.81cfs @ 12.43 hrs, Volume=

3.592 af, Depth= 1.79"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs ,

Type I 24-hr 25yr Rainfail=4.80"

Area {ac) CN Description
23.769 70 Forest
0.333 88 Gravel
24.102 70 Weighted Average
Tc Length Slope Velocity Capacity Description
{min) {feet) {ft/f)  (fi/sec) (cfs)
6.8 50 0.4000 0.1 Sheet Flow, _
Woods: Dense underbrush n=0.800 P2=2.80"
2.5 467 0.4000 32 - Shallow Concentrated Flow,
: Woodland Kv= 5.0 fps
14.1 1,585 0.1400 1.9 Shallow Concentrated Flow,
e . Woodland Kv=5.01ps
6.1 680 0.1400 1.9 Shallow Concentrated Flow,
Woodland Kv=5.0 ips
.. 295 2,782 Total : :
L
Subcatchment C: Inset Area 7
Hydrograph .
% 5 SRR I M S HIS— ___Type Ill24-hr 25yr__
I e S R ~- -~ Rainfall=4.90"
7 o R N S S S R Riir'foff Area=24.102 ac
S0 15 Rl S S S R e o gRunoff Volume=3.592; af -
I B R N A T ~I'Runoff Depth=1.79"_
P | ‘ : : i : =
R T et Rt CE P LI REEL PP - F!ow Length=2 782'
143 S . i
125 Tc-29 5min’
103 ' B '
:E I I SO S DU W SR N S S S

: ,1:2

43 44 15 16 17 18 18 20

Time (hours)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1: Figure 1 Runoff Area=22.646 ac Runoff Depth=2.50"
Flow Length=3,076' Te=33.5min CN=70 Runcff=38.49 cfs 4.712 af

Subcatchment 2: Figure 2 Runoff Area=16.926 ac Runoff Depth=2.50"
Flow Length=2,779" Tc¢=30.2 min CN=70 Runoff=30.17 cfs 3.527 af

Subcatchment 3: Figure 3 Runoff Area=12.200 ac Runoff Depth=2.50"
Flow Length=1,528' Tc=26.8 min CN=70 Runoff=22.95 cfs 2.545 af

Subcatchment 4: Figure 4 Runoff Area=4.170 ac Runoff Depth=2.59"
' Flow Length=897' Tc=27.6 min CN=71 Runoff=8.02 cfs 0.901 af

Subcatchment A: Inset Area 1 Runoﬁ’ Area=22.540 ac Runoff Depth=2.50"
o Flow Length=2,186' Tc=33.0 min CN=70 Runoff=38.60 cfs 4.691 af

Subcatchment B: Inset Area2 - Runoff Area=49.454 ac Runoff Depth=2.46"
Flow Length=3,960' Tc=67.0 min CN=70 Runoff=57.44 cfs 10.150 af

y Subcatchment C: Inset Area 7 - o : Runoff Area=24.102 ac Runoff Depth=2.50"
' Flow Length=2,782' Tc=28.5 min CN=70 Runoff=43.44 cfs 5.023 af

Total Runoff Area = 152.038 ac ' Runoff Volume = 31.550 af Average Runoff Depth= 2.49"



SCS Method Flow Calculations Type Il 24-hr 100yr Rainfail=5.90"
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Subcatchment 1: Figure 1

Runoff =  38.49cfs @ 12.48 hrs, Volume= 4.712 af, Depth= 2.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1ll 24-hr 100yr Rainfall=5.90"

Area(ac) CN Description

22380 70 Forest
0.266 88 Gravel

22646 70 Weighted Average

Tc Length Slope Velocity Capacity Description
{min) (feef) (fiift)  (ft/sec) {cfs)

10.1 50 0.1500 0.1 Sheet Flow,
Woods: Dense underbrush n=0.800 P2=2.90"
1.7 208 0.1700 2.1 Shallow Concentrated Flow,
‘ Woodland Kv= 5.0 fps _
2.4 360 0.2500 - 25 Shallow Concentrated Flow,
o Woodland Kv= 5.0 fps
4.0 402 0.1100 1.7 Shallow Concentrated Flow, -
: ' ' Woodland Kv= 5.0 fps
156.3- 2,056 0.2000 2.2 ‘ Shallow Concentrated Flow, -

Woodland Kv= 5.0 fps

33.5 3,076 Total

Subcatchment 1: Figure 1
Hydrograph

_
' e — -Type ill 24-hr 100yr-—-
LI Rainfali=s. 90"
..;.__Runoff Area-22 646 ac
- Ruhoff. Volume-4 712 af
A::"”RUHOff Depth-2 50"
N______Flow Length =3, 076' -

‘T_c-335 min--

Flow {cfs)

SRR X 891011 T v T PR 1:9“..2‘0
Time {hours)
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Subcatchment 2: Figure
Runoff = 3017 cfs @ 12.43 hrs, Voiume= 3.527 af, Depth= 2.50"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 100yr Rainfall=5.90"

Area (ac) CN  Description

16.660 70 Forest
0.266 - 89 Gravel

16.826 70 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (fifft) (ft/sec) (cfs)

‘ 9.8 50 0.1600" 0.1 Sheet Flow, '
: ‘ Woods: Dense underbrush n=0.800 P2=2.90"
1.9 258 0.2000 2.2 Shallow Concentrated Flow,
Wocediand Kv= 5.0 fps
5.0 755 0.2500 25 Shallow Concentrated Flow,
' : Woodland Kv= 5.0 fps
3.1 331 0.1300 1.8 Shallow Concenirated Flow,
, i Woodland Kv= 5.0 fps .
6.7 1,000 0.2500 25 . Shallow Concentrated Flow,
-(' _ , - . Woodland Kv= 5.0 fps
- 3.7 385 0.1200 1.7 .~ Shallow Concenirated Flow,
‘ - Woodland Kv= 5.0 fps

302 2,779 Total




SCS Method Flow Calculations Type Il 24-hr 100yr Rainfall=5.90"

Prepared by DelLuca-Hoffman Associates, Inc. . Page 14
HydroCAD® 7.00_s/n 000734 © 1986-2003 Applied Microcomputer Systems 8/5/2005

»

Subcatchment 2: Figure 2

Hydrograph :
3255’,'f.__f_.'.fi::f:::l::i::if:f::.mi"'f_?"f_‘f_m_“___f::f"i“*:f::*m:f::;_‘.
KL 5 SR B SN SRS S U U . {__.Type "] 24 hr 100yr_ N
28 T S S U AU A e
26 o i Ral_r]fgll-s go"™-

|
7
[

I I N | T_m‘n'"o%r Area=16.926 ac
R f'Rurroff Volume-s 527 af-

Flow (cfs)

----- Flow Length-z 779'

= e -

. 'Tc-30 2 mln

2 el Ty S L A RN

Time (hours)
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o0 : _
Subcatchment 3: Figure 3
Runoff = 2295cfs @ 12.38 hrs, Volume= 2.545 af, Depth= 2.50"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lIl 24-hr 100yr Rainfall=5.90"
Area (ac) CN  Description
12.000 70 Forest
0.200 89 Gravel
12.200 70 Weighted Average
Te Length Slope Velocity Capacity Descripﬁon ‘
(min)  (feet) (ft/fit)y  (ft/sec) {cfs)
11.8 50 0.1000 0.1 Sheet Flow,
Wocds: Dense underbrush n=0.800 P2=2.90"
7.6 818 0.1300 1.8 Shallow Concentrated Flow,
_ - Woodland Kv= 5.0 fps
4.3 343 0.0700 1.3 Shallow Concentrated Flow,
‘ ' - Woodland Kv=5.0 fps
3.1 317 0.1200 17 . Shallow Concentrated Flow,
- Woodland Kv= 5.0 fps
N 268 1,528 Total
() '

Subcatchment3 Flgure 3
Hydrograph

259 : b : :
2 Type III 24 hr 100yr i
e B et Rainfall=5.90"":
e L -f—-Runoff Area=12:200 ac-|
Aié e @mﬁﬁﬁéﬁvmume—é 545 af -
ﬁ]g'?ﬁ;:::'::ijt:':'_*Zt:::f:::tf_'::r':it:“::;“ﬁ:ti 1 ‘Runoff Depth=2.50"
By i R o - F!ow Length=1,528""

- -iilfl'c—26 8. mnl_

s & 7 &8 9 16 11 12 13 14 15 18 17 18 18 20
Time (hours) . .
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Subcatchiment 4: Figure 4
Runoff = 8.02cfs @ 12.39 hrs, Volume= © 0.901 af, Depth= 2.59"

Runoff by SCS TR-20 method, UH SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs -
Type Il 24-hr 100yr Rainfall=5.90" -

Area (ac) CN Description

4.000 70 Forest
0.170 89 Gravel

4170 71  Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (fest) (fifft)  (fi/sec) {cfs)

19.2 50 0.0300 0.0 Sheet Flow,
Woods: Dense underbrush n= 0.800 P2— 2.90"
3.5 232 0.0500 1.1 Shatllow Concentrated Flow,
' S o ‘Woodland Kv= 5.0 fps
1.4 147 0.1200 1.7 : Shallow Concentrated Flow,
o - Woodland Kv= 5.0 fps
1.4 213 0.2500 25 Shallow Concentrated Flow,
_ Woodland Kv=5.0 fps
2.1 255 0.1700 . 2.1 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

27.6 897 ‘Total

Subcatchment 4: Figure 4
l Hydrograph

1 : ' 3 i . ! ; f H i '= !
‘ 1 i r . . : : } : , B Runoff

[ o e e b o N

o - TYpe ill 24- hn100yr

B ) e s Rainfall=5.90"
1 e R Runoff -Area=4.170-ac -

I ST AR _ Runoff Volume-o 901 af

S A ' Runoff Depth=2.59"
LA L A T FIowLength 897" |
R e Tos27:6 min:

A Time (hours)
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Subcatchiment A: linset Area 1
Runoff = 3860cfs @ 1247 hfs, Volume= 4.691 af, Depth= 2.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00- 20 00 hrs, dt= 0.05 hrs
Type Il 24-hr 100yr Rainfall=5.90"

Area (ac) CN Description

22010 70 Forest
0.530 89 Gravel

22.540 70 Weighted Average

Tc Length Siope Velocity Capacity Description
{min} (feet) (ft/t) (ft/sec) (cfs)

15.6 50 0.0500 0.1 Sheet Flow, . _
‘ ' Woods: Dense underbrush n=0.800 P2=2.90"
8.2 820 0.1100 17 Shaliow Concentrated Flow,
: ' ‘ Woodland - Kv= 5.0 fps
3.9 550 0.2200 2.3 , Shallow Concentrated Flow,
_ Woodland Kv= 5.0 fps
53 766 0.2300 - 247 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

33.0 2,186 Total-

{5 .
' Subcatchment A: Inset Area 1
Hydrograph
o :::I"j:f@f:f'_{“_'.f_f:Efﬂff:éﬁff::ﬁ::::.}::Z:E:Zf:;:ff}:ﬁ""""""””"w'"““" [@ Runoff
405'1_.m.ﬁ..._.:........_...j..___.; P S S, P -"T:-=7 (A,
388 1. [ e d b L
56 DS IR AEEEC EEEEE EECEI DEE EER SEEY - (L EEELT EERE e i
L 1 e S SO R M Ramfall-5 90"
C . . S PO TS S T - .
o S D O S : Runoff Area-22 540 ac ]
28-5-"....”»:MHM.E;MWJN.m..,.ﬁ..m_._mf,___._._f_ - !
B O R A N S S Runoff Volume-4 691 af
%
[TH
é""s'.‘ "'7""5""5""1':0:' "1‘1“"11-9_""{3”“1‘4“"1'5"“13'“'1;7““1‘8'-‘“1':9"':20
Time (hours) .
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Subcatchment B: Inset Area 2
Runoff = 5744 cfs @ 12.92 hrs, Volume= 10.150 af, Depth= 2.486"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
‘Type lll 24-hr 100yr Rainfall=5.90"
Area (ac) CN Description
48.988 70  Forest
0.466 89 Gravel
. 40.454 70 Weighted Average
Tc Length Slope Velocity Capacity Descrlptlon
{min}  (feet) (ft/ft)  (ft/sec) (cfs)
15.6 50 0.0500 0.1 Sheet Flow, , .
‘ Woods: Dense underbrush n= 0. 800 P2=2.90"
10.8 916 0.0800 1.4 ~ Shallow Concentrated Flow,
‘ ' Woodland Kv=501fps
83 1,108 0.2000 2.2 Shallow Concentrated Flow,
' ‘ Woodland Kv= 5.0 fps
245 736 0.0100 0.5 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
. 7.8 1,150 0.2400 24 Shallow Concentrated Fiow,
(' ) : ' _ Woodland Kv= 5.0 fps

67.0 3,960 Total

Subcatchment B: Inset Area 2

Hydrograph
80 5 : ; i ;
R Type III 24 hr100yr A
=} | Rainfall=5.90" "7 "7 R s R

«1 1" RUNOF Area=49. 454 ac I
«1 | Runoff Volume=10.150 afg W
o 1" Riinoff Depthiz. 46" N

»1"| Flow Lengtﬁ-‘:’. 960 - VA
23] Tc-67 0 min_ e
CN—70

Flow (cfs)

15-]
10t
s
L ! 5 B 7 8 2] 10 11 12 13 14 15 18 17 18 19 20

S : Time {hours)
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Type il 24-hr 100yr Rainfall=5.90"
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Subcatchment C:InsetArea7
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Subcatchment C: Inset Area 7
Runoff = 4344 cfs @ 12.42 hrs, Volume= 5.023 af, Depth= 2.50"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5. 00-20 00 hrs, di= 0.05 hrs
Type It 24-hr 100yr Rainfali=5.90" ‘
Area(ac) CN Description
23.769 70 Forest
_0.333 89 Gravel
24102 70 Weighted Average
Tec Length Slope Velocity Capacity Description
(min)  (fest) (ft/ft)  (ft/sec) (cfs)
6.8 50 0.4000 0.1 Sheet Flow, ‘
- ‘ Woods: Dense underbrush n=0.800 P2=2.00"
25 467 0.4000 3.2 Shallow Concentrated Flow,
- Woodland Kv= 5.0 fps
14.1 1,585 0.1400 1.9 Shallow Concentrated Flow,
‘ , Woodiand Kv=5.01ps
6.1 680 0.1400 1.9 Shallow Concentrated Flow,
_ Woodland Kv=5.0 fps
29.5 Total .

Hydrograph
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