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REDINGTON ACCESS AND SUMMIT ROADWAY CULVERTS

BPR 1021 SERIES CALCULATIONS

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

Qgesign = RFXLFXFFXQ

Culvert Station | Storm Event RF LF FF Q, (cfs) | Qqesign (cfs)

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
1212+70 100 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 Il 24-hr 25yr Rainfall=4.90"
Prepared by Del.uca-Hoffman Associates, Inc. Page 2

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

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-Iind method

Subcatchment 1: Figure 1 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

Subcatchment 2: Figure 2 Runoff Area=16.926 ac Runoff Depth=1.79"
Flow Length=2,779' Tc=30.2 min CN=70 Runoff=21.41cfs 2.522 af

Subcatchment 3: Figure 3 Runoff Area=12.200 ac Runoff Depth=1.79"
Flow Length=1,528' Tc=26.8 min CN=70 Runoff=16.28 cfs 1.821 af

Subcatchment 4: Figure 4 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

Subcatchment A: Inset Area 1 Runoff Area=22.540 ac Runoff Depth=1.79"
Flow Length=2,186' Tc=33.0 min CN=70 Runoff=27.37 cfs 3.355 af

Subcatchment B: Inset Area 2 ' 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

~ Subcatchment C: Inset Area 7 ; 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"



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

Prepared by Del.uca-Hoffman Associates, Inc. Page 3
HydroCAD® 7.00 s/n 000734 © 1986-2003 Applied Microcomputer Systems 8/5/2005

Subcatchment 1: Figure 1

Runoff = 27.32 cfs @ 12.49 hrs, Volume= 3.370 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 Description

22.380 70 Forest
0.266 89 Gravel

22646 70 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fi/fit)  (fi/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 2.5 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
4.0 402 0.1100 1.7 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

15.3 2,056 0.2000 2.2 Shallow Concentrated Flow,
: Woodland Kv= 5.0 fps

33.5 3,076 Total

Subcatchment 1: Figure 1
Hydrograph

R Ramfall—4 90"
Ru noff Area-22 646 ac

A REeE : Runoff Volume=3.370af -
Sl | _Runoff Depth=1.79"
) " Flow Length=3,076'

= --v-;~—~*-~»Tc-33~5 min-

5 6 7 8 98 10 11 12 13 14 15 16 17 18 19 20
Time (hours)



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

Prepared by Del.uca-Hoffman Associates, Inc. Page 4
HydroCAD® 7.00 s/n 000734 © 1986-2003 Applied Microcomputer Systems 8/5/2005

Subcatchment 2: Figure 2

Runoff = 2141 cfs@ 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, dt= 0.05 hrs
Type Il 24-hr 25yr Rainfall=4.90"

Area (ac) CN Description

16.660 70 Forest
0.266 89 Gravel

16.926 70 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ftfft)  (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,

' Woodland Kv= 5.0 fps

5.0 755 0.2500 2.5 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

3.1 331 0.1300 1.8 Shallow Concentrated Fiow,
Woodland Kv=5.0fps

6.7 1,000 0.2500 2.5 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

3.7 385 0.1200 1.7 ‘ Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

30.2 2,779 Total



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

Prepared by Deluca-Hoffman Associates, Inc. Page 5
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Subcatchment 2: Figure 2
Hydrograph .
» .Q’TIZIIZ:ifiﬁ:lf:ﬁiii‘:Zi:fﬁiiffﬁ:.‘Zﬁ;ZfIZEIiii?ii::f::fiifﬁf:.’iZiii:fﬁijf

2141cfs !

ey A L TR

21 | Type"l 24-hr- 25yr

15 “”i::::jB?..!‘?fé',':‘;‘.f’
A N R B ﬂ_f‘f!{'_‘_‘?ffﬁf‘??.’igggﬁ??m
7 ] S S S S .Ryﬂ?f.f YQ'Ume-Z 522 af -

Flow (cfs)

~ - - [UR S -
i U S P S RS ——, e e g -
A e e e g/ 7
A . a B
-

O =N WO ~N®O

14 15 16 17 18 19 20

o
-]
~
)
®
-
=]
-
-
-
N
-
w

Time (hours)



SCS Method Flow Calculations

Type Il 24-hr 25yr Rainfall=4.90"
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Subcatchment 3: Figure 3
Runoff = 16.28 cfs @ 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 Description
12.000 70 Forest
0.200 89 Gravel
12200 70 Weighted Average
Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/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 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 1.7 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
268 1,528 Total '
Subcatchment 3: Figure 3
Hydrograph
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179 f i
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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 Ill 24-hr 25yr Rainfall=4.90"
Area (ac) CN Description
4000 70 Forest
0.170 89 Gravel
4170 71 Weighted Average
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/it)  (ft/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 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
14 147 0.1200 1.7 Shallow 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
27.6 897 Total '
Subcatchment 4: Figure 4 |
Hydrograph
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Subcatchment A: Inset Area 1

Runoff = 27.37 cfs @ 12.48 hrs, Volume= 3.355 af, Depth= 1.79"

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

Area (ac) CN Description

22.010 70 Forest
0.530 89 Gravel

22.540 70 Weighted Average

Tc Length Slope Velocity Capacity Description
(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"
8.2 820 0.1100 17 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
3.9 550 0.2200 2.3 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
5.3 766 0.2300 2.4 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps
33.0 2,186 Total :

Subcatchment A: Inset Area 1
Hydrograph
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Subcatchment B: Inset Area 2

Runoff = 40.61cfs @ 12.93 hrs, Volume= 7.251 af, Depth= 1.76"

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

48.988 70 Forest
0.466 89 Gravel

49454 70 Weighted Average

Tc Length Slope Velocity Capacity Description
(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 14 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
8.3 1,108 0.2000 2.2 Shallow Concentrated Fiow,
Woodiand Kv= 5.0 fps
24.5 736 0.0100 0.5 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
7.8 1,150 0.2400 2.4 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

67.0 3,960 Total

Subcatchment B: Inset Area 2
Hydrograph
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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 Ill 24-hr 25yr Rainfall=4.90"

Area(ac) CN Description

23.769 70 Forest
0.333 89 Gravel

24102 70 Weighted Average

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

6.8 50 0.4000 0.1 Sheet Flow,
Woods: Dense underbrush n=0.800 P2=2.90"
25 467 0.4000 3.2 Shallow Concentrated Fiow,
Woodland Kv=5.0 fps
141 1,585 0.1400 1.9 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
6.1 680 0.1400 1.9 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

295 2,782 Total

Subcatchment C: Inset Area 7
Hydrograph
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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' Tc¢=33.5 min CN=70 Runoff=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 Runoff Area=22.540 ac Runoff Depth=2.50"
Flow Length=2,186" Tc=33.0 min CN=70 Runoff=38.60 cfs 4.691 af

Subcatchment B: Inset Area 2 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

- Subcatchment C:iInset Area7 Runoff Area=24.102 ac Runoff Depth=2.50"

Flow Length=2,782' Tc=29.5 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"
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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 Il 24-hr 100yr Rainfall=5.90"

Area (ac) CN Description
22.380 70 Forest
0.266 89 Gravel
22646 70 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feetl) (ft/ft)  (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
24 360 0.2500 - 25 Shallow Concentrated Flow,
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 Fiow,

Woodland Kv=5.0 fps

33.5 3,076 Total

Subcatchmeht 1: Figure 1
Hydrograph
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Subcatchment 2: Figure 2

Runoff = 30.17 cfs @ 12.43 hrs, Volume= 3.527 af, Depth= 2.50"

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

16.660 70 Forest
0.266 - 89 Gravel

16.926 70 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ftft)  (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,
Woodland 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 Concentrated Flow,
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 Concentrated Flow,

Woodland Kv= 5.0 fps

30.2 2,779 Total
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Subcatchment 3: Figure 3

Runoff = 22.95cfs @ 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 Ill 24-hr 100yr Rainfall=5.90"

Area (ac) CN Description

12.000 70 Forest
0.200 89 Gravel

12.200 70 Weighted Average

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

11.8 50 0.1000 0.1 Sheet Flow,
Woods: 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 1.7 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

26.8 1,528 Total

Subcatchment 3: Figure 3
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Subcatchment 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 Ill 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)  (feet) (fift)  (ft/sec) (cfs)

19.2 50 0.0300 0.0 Sheet Fiow,
Woods: Dense underbrush n=0.800 P2=2.90"
35 232 0.0500 1.1 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
14 147 0.1200 1.7 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
14 213 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
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Subcatchmént A: Inset Area 1

Runoff = 38.60cfs @ 12.47 hrs, 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

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 0.1 Sheet Flow,
Woods: Dense underbrush n=0.800 P2=2.90"
8.2 820 0.1100 17 Shallow 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 2.4 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

33.0 2,186 Total

Subcatchment A: Inset Area 1
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Subcatchment B: Inset Area 2

Runoff = 5744 cfs@ 12.92 hrs, Volume= 10.150 af, Depth= 2.46"

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

49454 70 Weighted Average

Tc Length Slope Velocity Capacity Description
(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 Fiow,
Woodland Kv= 5.0 fps
8.3 1,108 0.2000 2.2 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
24.5 736 0.0100 0.5 Shallow Concentrated Flow,
; Woodland Kv=5.0 fps
7.8 1,150 0.2400 2.4 Shallow Concentrated Flow,

~Woodland Kv=5.0 fps

67.0 3,960 Total
Subcatchment B: Inset Area 2
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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, dt= 0.05 hrs
Type Il 24-hr 100yr Rainfall=5.90"

Area (ac) CN Description

23.769 70 Forest
0.333 89 Gravel

24102 70 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (fuft)  (ft/sec) (cfs)

6.8 50 0.4000 0.1 Sheet Flow,
Woods: Dense underbrush n=0.800 P2=2.90"
2.5 467 0.4000 3.2 Shallow Concentrated Flow,
' Woodland Kv=5.0 fps
14.1 1,585 0.1400 1.9 Shallow Concentrated Flow,
, Woodland Kv=5.0 fps
6.1 680 0.1400 1.9 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

295 2,782 Total

Subcatchment C: Inset Area 7
Hydrograph
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