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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

3.049 74 >75% Grass cover, Good, HSG C  (3S, 4S, 5S, 6S, 9S)

59.528 74 >75% Grass cover, Good, HSG C/D  (2S, 3S, 4S, 5S, 6S, 7S, 8S, 9S, 10S, 11S)

1.194 80 >75% Grass cover, Good, HSG D  (6S)

0.179 96 Gravel  (6S)

0.088 94 Gravel roads, HSG C/D  (9S)

5.078 98 Impervious  (6S, 9S, 10S, 11S)

5.217 70 Woods, Good, HSG C  (1S, 3S, 4S, 6S)

41.291 70 Woods, Good, HSG C/D  (1S, 2S, 4S, 6S, 7S, 8S, 10S, 11S)

0.735 77 Woods, Good, HSG D  (6S)

116.358 74 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

109.172 HSG C 1S, 2S, 3S, 4S, 5S, 6S, 7S, 8S, 9S, 10S, 11S

1.929 HSG D 6S

5.257 Other 6S, 9S, 10S, 11S

116.358 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 62.577 1.194 0.000 63.770 >75% Grass cover, Good 2S, 3S, 

4S, 5S, 

6S, 7S, 

8S, 9S, 

10S, 

11S

0.000 0.000 0.000 0.000 0.179 0.179 Gravel 6S

0.000 0.000 0.088 0.000 0.000 0.088 Gravel roads 9S

0.000 0.000 0.000 0.000 5.078 5.078 Impervious 6S, 9S, 

10S, 

11S

0.000 0.000 46.507 0.735 0.000 47.243 Woods, Good 1S, 2S, 

3S, 4S, 

6S, 7S, 

8S, 

10S, 

11S

0.000 0.000 109.172 1.929 5.257 116.358 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

Inside-Fill

(inches)

1 10R 75.50 75.00 25.0 0.0200 0.013 24.0 0.0 0.0

2 PT7 21.60 18.30 83.0 0.0398 0.013 18.0 0.0 0.0

3 PT8 23.40 18.60 76.0 0.0632 0.011 36.0 24.0 0.0

4 PT9 20.00 14.00 93.0 0.0645 0.011 36.0 0.0 0.0



NAF Pre Development
Type III 24-hr  2-year Rainfall=2.90"pre conditions

  Printed  4/21/2019Prepared by Ransom Consulting
Page 6HydroCAD® 10.00-12  s/n 05121  © 2014 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=316,158 sf   0.00% Impervious   Runoff Depth>0.58"Subcatchment 1S: SUBCAT 1
   Flow Length=898'   Tc=57.7 min   CN=70   Runoff=1.92 cfs  0.348 af

Runoff Area=692,288 sf   0.00% Impervious   Runoff Depth>0.56"Subcatchment 2S: SUBCAT 2
   Flow Length=1,533'   Tc=101.5 min   CN=70   Runoff=2.92 cfs  0.741 af

Runoff Area=391,117 sf   0.00% Impervious   Runoff Depth>0.66"Subcatchment 3S: SUBCAT 3
   Flow Length=1,335'   Tc=48.7 min   CN=72   Runoff=3.11 cfs  0.495 af

Runoff Area=254,691 sf   0.00% Impervious   Runoff Depth>0.67"Subcatchment 4S: SUBCAT 4
   Flow Length=1,170'   Tc=30.2 min   CN=72   Runoff=2.58 cfs  0.326 af

Runoff Area=231,278 sf   0.00% Impervious   Runoff Depth>0.76"Subcatchment 5S: SUBCAT 5
   Flow Length=839'   Tc=31.3 min   CN=74   Runoff=2.69 cfs  0.335 af

Runoff Area=342,649 sf   10.21% Impervious   Runoff Depth>0.85"Subcatchment 6S: SUBCAT 6
   Flow Length=445'   Tc=41.6 min   CN=76   Runoff=3.99 cfs  0.558 af

Runoff Area=96,383 sf   0.00% Impervious   Runoff Depth>0.57"Subcatchment 7S: SUBCAT 7
   Flow Length=541'   Tc=64.7 min   CN=70   Runoff=0.55 cfs  0.106 af

Runoff Area=14,976 sf   0.00% Impervious   Runoff Depth>0.62"Subcatchment 8S: SUBCAT 8
   Flow Length=276'   Tc=34.7 min   CN=71   Runoff=0.13 cfs  0.018 af

Runoff Area=570,508 sf   4.47% Impervious   Runoff Depth>0.80"Subcatchment 9S: OFFSITE 1 (Below 
   Flow Length=1,353'   Tc=35.1 min   CN=75   Runoff=6.75 cfs  0.878 af

Runoff Area=1,644,982 sf   2.57% Impervious   Runoff Depth>0.73"Subcatchment 10S: OFFSITE 2 (above 
   Flow Length=2,221'   Tc=94.2 min   CN=74   Runoff=10.03 cfs  2.307 af

Runoff Area=513,527 sf   23.06% Impervious   Runoff Depth>0.97"Subcatchment 11S: OFFSITE 3 (Matthew 
   Flow Length=532'   Tc=6.8 min   CN=78   Runoff=13.59 cfs  0.953 af

   Inflow=2.69 cfs  0.335 afReach 5R: ANALYSIS POINT 5
   Outflow=2.69 cfs  0.335 af

   Inflow=3.99 cfs  0.558 afReach 6R: AP for SC 6
   Outflow=3.99 cfs  0.558 af

   Inflow=6.75 cfs  0.878 afReach 9R: ANALYSIS POINT 9
   Outflow=6.75 cfs  0.878 af

Avg. Flow Depth=0.77'   Max Vel=9.01 fps   Inflow=10.03 cfs  2.307 afReach 10R: Perkins Road Culvert
24.0"  Round Pipe   n=0.013   L=25.0'   S=0.0200 '/'   Capacity=31.99 cfs   Outflow=10.03 cfs  2.307 af

   Inflow=13.59 cfs  0.953 afReach 11R: At Stream 9
   Outflow=13.59 cfs  0.953 af
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   Inflow=1.92 cfs  0.348 afReach PT1: Analysis Point 1 at BWD Little River
   Outflow=1.92 cfs  0.348 af

   Inflow=2.92 cfs  0.741 afReach PT2: ANALYSIS POINT 2 at BWD reservoir
   Outflow=2.92 cfs  0.741 af

   Inflow=3.11 cfs  0.495 afReach PT3: ANALYSIS POINT 3 at BWD reservoir
   Outflow=3.11 cfs  0.495 af

   Inflow=2.58 cfs  0.326 afReach PT4: ANALYSIS POINT 4 at BWD reservoir
   Outflow=2.58 cfs  0.326 af

   Inflow=6.18 cfs  1.561 afReach PT5: all points at BWD Reservoir
   Outflow=6.18 cfs  1.561 af

Avg. Flow Depth=0.64'   Max Vel=3.81 fps   Inflow=15.78 cfs  4.137 afReach PT6: Stream 9-1
n=0.030   L=483.0'   S=0.0145 '/'   Capacity=535.88 cfs   Outflow=14.92 cfs  4.122 af

Avg. Flow Depth=0.17'   Max Vel=5.08 fps   Inflow=0.55 cfs  0.106 afReach PT7: ANALYSIS POINT 7 at US 
18.0"  Round Pipe   n=0.013   L=83.0'   S=0.0398 '/'   Capacity=20.95 cfs   Outflow=0.55 cfs  0.106 af

Avg. Flow Depth=0.02'   Max Vel=2.48 fps   Inflow=0.13 cfs  0.018 afReach PT8: ANALYSIS POINT 8 at US 
36.0" x 24.0"  Box Pipe   n=0.011   L=76.0'   S=0.0632 '/'   Capacity=144.91 cfs   Outflow=0.13 cfs  0.018 af

Avg. Flow Depth=0.63'   Max Vel=18.00 fps   Inflow=19.61 cfs  4.954 afReach PT9: Analysis Pt Stream 9 at 
36.0"  Round Pipe   n=0.011   L=93.0'   S=0.0645 '/'   Capacity=200.22 cfs   Outflow=19.61 cfs  4.954 af

Avg. Flow Depth=0.64'   Max Vel=4.85 fps   Inflow=19.89 cfs  5.015 afReach S9-2: Stream 9
n=0.030   L=1,580.0'   S=0.0233 '/'   Capacity=161.21 cfs   Outflow=19.65 cfs  4.967 af

Avg. Flow Depth=0.65'   Max Vel=4.37 fps   Inflow=19.65 cfs  4.967 afReach S9-3: Stream 9
n=0.030   L=364.0'   S=0.0199 '/'   Capacity=177.67 cfs   Outflow=19.61 cfs  4.954 af

Total Runoff Area = 116.358 ac   Runoff Volume = 7.063 af   Average Runoff Depth = 0.73"
95.64% Pervious = 111.280 ac     4.36% Impervious = 5.078 ac
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Summary for Subcatchment 1S: SUBCAT 1

Runoff = 1.92 cfs @ 12.89 hrs,  Volume= 0.348 af,  Depth> 0.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=2.90"

Area (sf) CN Description

* 303,390 70 Woods, Good, HSG C/D
12,768 70 Woods, Good, HSG C

316,158 70 Weighted Average
316,158 100.00% Pervious Area

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

25.6 88 0.0450 0.06 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

3.5 65 0.0150 0.31 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

2.0 72 0.0550 0.59 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter   Kv= 2.5 fps

25.6 470 0.0150 0.31 Shallow Concentrated Flow, d-e
Forest w/Heavy Litter   Kv= 2.5 fps

1.0 203 0.1000 3.41 13.64 Trap/Vee/Rect Channel Flow, e-f
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

57.7 898 Total

Summary for Subcatchment 2S: SUBCAT 2

Runoff = 2.92 cfs @ 13.53 hrs,  Volume= 0.741 af,  Depth> 0.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=2.90"

Area (sf) CN Description

* 653,559 70 Woods, Good, HSG C/D
* 38,729 74 >75% Grass cover, Good, HSG C/D

692,288 70 Weighted Average
692,288 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

55.7 134 0.0150 0.04 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

5.8 175 0.0400 0.50 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

13.3 199 0.0100 0.25 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter   Kv= 2.5 fps

1.2 41 0.0490 0.55 Shallow Concentrated Flow, d-e
Forest w/Heavy Litter   Kv= 2.5 fps

22.1 468 0.0200 0.35 Shallow Concentrated Flow, e-f
Forest w/Heavy Litter   Kv= 2.5 fps

3.4 516 0.0550 2.53 10.11 Trap/Vee/Rect Channel Flow, f-g
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

101.5 1,533 Total

Summary for Subcatchment 3S: SUBCAT 3

Runoff = 3.11 cfs @ 12.74 hrs,  Volume= 0.495 af,  Depth> 0.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=2.90"

Area (sf) CN Description

* 205,588 74 >75% Grass cover, Good, HSG C/D
22,290 74 >75% Grass cover, Good, HSG C

163,239 70 Woods, Good, HSG C

391,117 72 Weighted Average
391,117 100.00% Pervious Area

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

19.1 115 0.0400 0.10 Sheet Flow, a-b
Woods: Light underbrush   n= 0.400   P2= 2.90"

3.4 155 0.0230 0.76 Shallow Concentrated Flow, b-c
Woodland   Kv= 5.0 fps

9.3 372 0.0090 0.66 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

2.3 134 0.0190 0.96 Shallow Concentrated Flow, d-e
Short Grass Pasture   Kv= 7.0 fps

12.6 254 0.0180 0.34 Shallow Concentrated Flow, e-f
Forest w/Heavy Litter   Kv= 2.5 fps

2.0 305 0.0560 2.55 10.21 Trap/Vee/Rect Channel Flow, f-g
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

48.7 1,335 Total
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Summary for Subcatchment 4S: SUBCAT 4

Runoff = 2.58 cfs @ 12.48 hrs,  Volume= 0.326 af,  Depth> 0.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=2.90"

Area (sf) CN Description

* 130,853 74 >75% Grass cover, Good, HSG C/D
26,033 74 >75% Grass cover, Good, HSG C
40,857 70 Woods, Good, HSG C

* 56,948 70 Woods, Good, HSG C/D

254,691 72 Weighted Average
254,691 100.00% Pervious Area

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

16.9 135 0.0270 0.13 Sheet Flow, a-b
Grass: Dense   n= 0.240   P2= 2.90"

7.8 462 0.0200 0.99 Shallow Concentrated Flow, b-c
Short Grass Pasture   Kv= 7.0 fps

2.2 184 0.0380 1.36 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

3.3 389 0.0330 1.96 7.83 Trap/Vee/Rect Channel Flow, d-e
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

30.2 1,170 Total

Summary for Subcatchment 5S: SUBCAT 5

Runoff = 2.69 cfs @ 12.49 hrs,  Volume= 0.335 af,  Depth> 0.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=2.90"

Area (sf) CN Description

* 156,287 74 >75% Grass cover, Good, HSG C/D
74,991 74 >75% Grass cover, Good, HSG C

231,278 74 Weighted Average
231,278 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

23.0 198 0.0270 0.14 Sheet Flow, a-b
Grass: Dense   n= 0.240   P2= 2.90"

2.9 146 0.0140 0.83 Shallow Concentrated Flow, b-c
Short Grass Pasture   Kv= 7.0 fps

3.8 285 0.0320 1.25 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

1.6 210 0.0430 2.24 8.94 Trap/Vee/Rect Channel Flow, d-e
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

31.3 839 Total

Summary for Subcatchment 6S: SUBCAT 6

Runoff = 3.99 cfs @ 12.62 hrs,  Volume= 0.558 af,  Depth> 0.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=2.90"

Area (sf) CN Description

* 142,888 70 Woods, Good, HSG C/D
10,372 70 Woods, Good, HSG C

* 61,952 74 >75% Grass cover, Good, HSG C/D
635 74 >75% Grass cover, Good, HSG C

51,989 80 >75% Grass cover, Good, HSG D
* 7,818 96 Gravel
* 34,971 98 Impervious

32,024 77 Woods, Good, HSG D

342,649 76 Weighted Average
307,678 89.79% Pervious Area
34,971 10.21% Impervious Area

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

32.0 67 0.0150 0.03 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

5.2 92 0.0140 0.30 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

1.8 74 0.0100 0.70 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

1.7 163 0.0550 1.64 Shallow Concentrated Flow, d-e
Short Grass Pasture   Kv= 7.0 fps

0.8 39 0.1000 0.79 Shallow Concentrated Flow, e-f
Forest w/Heavy Litter   Kv= 2.5 fps

0.1 10 0.5000 1.77 Shallow Concentrated Flow, f-g
Forest w/Heavy Litter   Kv= 2.5 fps

41.6 445 Total
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Summary for Subcatchment 7S: SUBCAT 7

Runoff = 0.55 cfs @ 12.99 hrs,  Volume= 0.106 af,  Depth> 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=2.90"

Area (sf) CN Description

* 93,505 70 Woods, Good, HSG C/D
* 2,878 74 >75% Grass cover, Good, HSG C/D

96,383 70 Weighted Average
96,383 100.00% Pervious Area

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

54.6 172 0.0260 0.05 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

2.8 112 0.0700 0.66 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

0.2 13 0.2300 1.20 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter   Kv= 2.5 fps

6.6 171 0.0300 0.43 Shallow Concentrated Flow, d-e
Forest w/Heavy Litter   Kv= 2.5 fps

0.5 73 0.0600 2.64 10.56 Trap/Vee/Rect Channel Flow, e-f
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

64.7 541 Total

Summary for Subcatchment 8S: SUBCAT 8

Runoff = 0.13 cfs @ 12.55 hrs,  Volume= 0.018 af,  Depth> 0.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=2.90"

Area (sf) CN Description

* 12,652 70 Woods, Good, HSG C/D
* 2,324 74 >75% Grass cover, Good, HSG C/D

14,976 71 Weighted Average
14,976 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

32.0 67 0.0150 0.03 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

1.1 43 0.0700 0.66 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

0.1 14 0.7100 2.11 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter   Kv= 2.5 fps

1.5 152 0.0240 1.67 6.68 Trap/Vee/Rect Channel Flow, d-e
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  

34.7 276 Total

Summary for Subcatchment 9S: OFFSITE 1 (Below Perkins Rd)

Runoff = 6.75 cfs @ 12.53 hrs,  Volume= 0.878 af,  Depth> 0.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=2.90"

Area (sf) CN Description

* 25,513 98 Impervious
* 532,320 74 >75% Grass cover, Good, HSG C/D
* 3,818 94 Gravel roads, HSG C/D

8,857 74 >75% Grass cover, Good, HSG C

570,508 75 Weighted Average
544,995 95.53% Pervious Area
25,513 4.47% Impervious Area

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

0.1 15 0.2000 2.25 Sheet Flow, a-b
Smooth surfaces   n= 0.011   P2= 2.90"

12.6 373 0.0050 0.49 Shallow Concentrated Flow, b-c
Short Grass Pasture   Kv= 7.0 fps

13.1 715 0.0170 0.91 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

9.3 250 0.0320 0.45 Shallow Concentrated Flow, d-e
Forest w/Heavy Litter   Kv= 2.5 fps

35.1 1,353 Total

Summary for Subcatchment 10S: OFFSITE 2 (above Perkins Rd)

Runoff = 10.03 cfs @ 13.35 hrs,  Volume= 2.307 af,  Depth> 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=2.90"
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Area (sf) CN Description

* 298,066 70 Woods, Good, HSG C/D
* 42,276 98 Impervious
* 1,304,640 74 >75% Grass cover, Good, HSG C/D

1,644,982 74 Weighted Average
1,602,706 97.43% Pervious Area

42,276 2.57% Impervious Area

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

45.2 141 0.0280 0.05 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

15.3 384 0.0280 0.42 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

2.5 227 0.0480 1.53 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

18.6 780 0.0100 0.70 Shallow Concentrated Flow, d-e
Short Grass Pasture   Kv= 7.0 fps

12.6 689 0.0170 0.91 Shallow Concentrated Flow, e-f
Short Grass Pasture   Kv= 7.0 fps

94.2 2,221 Total

Summary for Subcatchment 11S: OFFSITE 3 (Matthew Brothers Lot)

Runoff = 13.59 cfs @ 12.11 hrs,  Volume= 0.953 af,  Depth> 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-year Rainfall=2.90"

Area (sf) CN Description

* 118,437 98 Impervious
* 237,621 70 Woods, Good, HSG C/D
* 157,469 74 >75% Grass cover, Good, HSG C/D

513,527 78 Weighted Average
395,090 76.94% Pervious Area
118,437 23.06% Impervious Area

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

0.1 16 0.1870 2.22 Sheet Flow, a-b
Smooth surfaces   n= 0.011   P2= 2.90"

4.7 419 0.0100 1.50 Shallow Concentrated Flow, b-c
Grassed Waterway   Kv= 15.0 fps

2.0 97 0.1000 0.79 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter   Kv= 2.5 fps

6.8 532 Total
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Summary for Reach 5R: ANALYSIS POINT 5

Inflow Area = 5.309 ac, 0.00% Impervious,  Inflow Depth > 0.76"    for  2-year event
Inflow = 2.69 cfs @ 12.49 hrs,  Volume= 0.335 af
Outflow = 2.69 cfs @ 12.49 hrs,  Volume= 0.335 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 6R: AP for SC 6

Inflow Area = 7.866 ac, 10.21% Impervious,  Inflow Depth > 0.85"    for  2-year event
Inflow = 3.99 cfs @ 12.62 hrs,  Volume= 0.558 af
Outflow = 3.99 cfs @ 12.62 hrs,  Volume= 0.558 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 9R: ANALYSIS POINT 9

Inflow Area = 13.097 ac, 4.47% Impervious,  Inflow Depth > 0.80"    for  2-year event
Inflow = 6.75 cfs @ 12.53 hrs,  Volume= 0.878 af
Outflow = 6.75 cfs @ 12.53 hrs,  Volume= 0.878 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 10R: Perkins Road Culvert

Inflow Area = 37.764 ac, 2.57% Impervious,  Inflow Depth > 0.73"    for  2-year event
Inflow = 10.03 cfs @ 13.35 hrs,  Volume= 2.307 af
Outflow = 10.03 cfs @ 13.36 hrs,  Volume= 2.307 af,  Atten= 0%,  Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 9.01 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 5.80 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 28 cf @ 13.35 hrs
Average Depth at Peak Storage= 0.77'
Bank-Full Depth= 2.00'  Flow Area= 3.1 sf,  Capacity= 31.99 cfs

24.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 25.0'   Slope= 0.0200 '/'
Inlet Invert= 75.50',  Outlet Invert= 75.00'
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Summary for Reach 11R: At Stream 9

Inflow Area = 11.789 ac, 23.06% Impervious,  Inflow Depth > 0.97"    for  2-year event
Inflow = 13.59 cfs @ 12.11 hrs,  Volume= 0.953 af
Outflow = 13.59 cfs @ 12.11 hrs,  Volume= 0.953 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT1: Analysis Point 1 at BWD Little River

Inflow Area = 7.258 ac, 0.00% Impervious,  Inflow Depth > 0.58"    for  2-year event
Inflow = 1.92 cfs @ 12.89 hrs,  Volume= 0.348 af
Outflow = 1.92 cfs @ 12.89 hrs,  Volume= 0.348 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT2: ANALYSIS POINT 2 at BWD reservoir

Inflow Area = 15.893 ac, 0.00% Impervious,  Inflow Depth > 0.56"    for  2-year event
Inflow = 2.92 cfs @ 13.53 hrs,  Volume= 0.741 af
Outflow = 2.92 cfs @ 13.53 hrs,  Volume= 0.741 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT3: ANALYSIS POINT 3 at BWD reservoir

Inflow Area = 8.979 ac, 0.00% Impervious,  Inflow Depth > 0.66"    for  2-year event
Inflow = 3.11 cfs @ 12.74 hrs,  Volume= 0.495 af
Outflow = 3.11 cfs @ 12.74 hrs,  Volume= 0.495 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT4: ANALYSIS POINT 4 at BWD reservoir

Inflow Area = 5.847 ac, 0.00% Impervious,  Inflow Depth > 0.67"    for  2-year event
Inflow = 2.58 cfs @ 12.48 hrs,  Volume= 0.326 af
Outflow = 2.58 cfs @ 12.48 hrs,  Volume= 0.326 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT5: all points at BWD Reservoir

Inflow Area = 30.718 ac, 0.00% Impervious,  Inflow Depth > 0.61"    for  2-year event
Inflow = 6.18 cfs @ 12.74 hrs,  Volume= 1.561 af
Outflow = 6.18 cfs @ 12.74 hrs,  Volume= 1.561 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT6: Stream 9-1

Inflow Area = 62.650 ac, 6.82% Impervious,  Inflow Depth > 0.79"    for  2-year event
Inflow = 15.78 cfs @ 12.12 hrs,  Volume= 4.137 af
Outflow = 14.92 cfs @ 12.19 hrs,  Volume= 4.122 af,  Atten= 5%,  Lag= 4.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.81 fps,  Min. Travel Time= 2.1 min
Avg. Velocity = 2.35 fps,  Avg. Travel Time= 3.4 min

Peak Storage= 1,935 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.64'
Bank-Full Depth= 4.00'  Flow Area= 52.0 sf,  Capacity= 535.88 cfs

5.00'  x  4.00'  deep channel,  n= 0.030  Stream, clean & straight
Side Slope Z-value= 2.0 '/'   Top Width= 21.00'
Length= 483.0'   Slope= 0.0145 '/'
Inlet Invert= 71.00',  Outlet Invert= 64.00'

Summary for Reach PT7: ANALYSIS POINT 7 at US Rte 1 culvert

Inflow Area = 2.213 ac, 0.00% Impervious,  Inflow Depth > 0.57"    for  2-year event
Inflow = 0.55 cfs @ 12.99 hrs,  Volume= 0.106 af
Outflow = 0.55 cfs @ 13.00 hrs,  Volume= 0.106 af,  Atten= 0%,  Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.08 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 3.22 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 9 cf @ 12.99 hrs
Average Depth at Peak Storage= 0.17'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 20.95 cfs

18.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 83.0'   Slope= 0.0398 '/'
Inlet Invert= 21.60',  Outlet Invert= 18.30'
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Summary for Reach PT8: ANALYSIS POINT 8 at US Rte 1 culvert

Inflow Area = 0.344 ac, 0.00% Impervious,  Inflow Depth > 0.62"    for  2-year event
Inflow = 0.13 cfs @ 12.55 hrs,  Volume= 0.018 af
Outflow = 0.13 cfs @ 12.57 hrs,  Volume= 0.018 af,  Atten= 0%,  Lag= 1.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.48 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 2.48 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 4 cf @ 12.56 hrs
Average Depth at Peak Storage= 0.02'
Bank-Full Depth= 2.00'  Flow Area= 6.0 sf,  Capacity= 144.91 cfs

36.0" W x 24.0" H  Box Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 76.0'   Slope= 0.0632 '/'
Inlet Invert= 23.40',  Outlet Invert= 18.60'

Summary for Reach PT9: Analysis Pt Stream 9 at US Rte 1 Culvert

Inflow Area = 75.825 ac, 6.70% Impervious,  Inflow Depth > 0.78"    for  2-year event
Inflow = 19.61 cfs @ 12.73 hrs,  Volume= 4.954 af
Outflow = 19.61 cfs @ 12.73 hrs,  Volume= 4.954 af,  Atten= 0%,  Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 18.00 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 11.40 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 101 cf @ 12.73 hrs
Average Depth at Peak Storage= 0.63'
Bank-Full Depth= 3.00'  Flow Area= 7.1 sf,  Capacity= 200.22 cfs
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36.0"  Round Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 93.0'   Slope= 0.0645 '/'
Inlet Invert= 20.00',  Outlet Invert= 14.00'

Summary for Reach S9-2: Stream 9

Inflow Area = 75.825 ac, 6.70% Impervious,  Inflow Depth > 0.79"    for  2-year event
Inflow = 19.89 cfs @ 12.53 hrs,  Volume= 5.015 af
Outflow = 19.65 cfs @ 12.69 hrs,  Volume= 4.967 af,  Atten= 1%,  Lag= 9.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.85 fps,  Min. Travel Time= 5.4 min
Avg. Velocity = 2.88 fps,  Avg. Travel Time= 9.1 min

Peak Storage= 6,408 cf @ 12.60 hrs
Average Depth at Peak Storage= 0.64'
Bank-Full Depth= 2.00'  Flow Area= 18.0 sf,  Capacity= 161.21 cfs

5.00'  x  2.00'  deep channel,  n= 0.030  Stream, clean & straight
Side Slope Z-value= 2.0 '/'   Top Width= 13.00'
Length= 1,580.0'   Slope= 0.0233 '/'
Inlet Invert= 64.00',  Outlet Invert= 27.25'

Summary for Reach S9-3: Stream 9

Inflow Area = 75.825 ac, 6.70% Impervious,  Inflow Depth > 0.79"    for  2-year event
Inflow = 19.65 cfs @ 12.69 hrs,  Volume= 4.967 af
Outflow = 19.61 cfs @ 12.73 hrs,  Volume= 4.954 af,  Atten= 0%,  Lag= 2.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.37 fps,  Min. Travel Time= 1.4 min
Avg. Velocity = 2.65 fps,  Avg. Travel Time= 2.3 min
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Peak Storage= 1,638 cf @ 12.71 hrs
Average Depth at Peak Storage= 0.65'
Bank-Full Depth= 2.00'  Flow Area= 22.0 sf,  Capacity= 177.67 cfs

5.00'  x  2.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0  4.0 '/'   Top Width= 17.00'
Length= 364.0'   Slope= 0.0199 '/'
Inlet Invert= 27.25',  Outlet Invert= 20.00'

‡
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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, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=316,158 sf   0.00% Impervious   Runoff Depth>1.31"Subcatchment 1S: SUBCAT 1
   Flow Length=898'   Tc=57.7 min   CN=70   Runoff=4.77 cfs  0.792 af

Runoff Area=692,288 sf   0.00% Impervious   Runoff Depth>1.28"Subcatchment 2S: SUBCAT 2
   Flow Length=1,533'   Tc=101.5 min   CN=70   Runoff=7.25 cfs  1.695 af

Runoff Area=391,117 sf   0.00% Impervious   Runoff Depth>1.44"Subcatchment 3S: SUBCAT 3
   Flow Length=1,335'   Tc=48.7 min   CN=72   Runoff=7.24 cfs  1.081 af

Runoff Area=254,691 sf   0.00% Impervious   Runoff Depth>1.46"Subcatchment 4S: SUBCAT 4
   Flow Length=1,170'   Tc=30.2 min   CN=72   Runoff=6.00 cfs  0.710 af

Runoff Area=231,278 sf   0.00% Impervious   Runoff Depth>1.59"Subcatchment 5S: SUBCAT 5
   Flow Length=839'   Tc=31.3 min   CN=74   Runoff=5.90 cfs  0.704 af

Runoff Area=342,649 sf   10.21% Impervious   Runoff Depth>1.73"Subcatchment 6S: SUBCAT 6
   Flow Length=445'   Tc=41.6 min   CN=76   Runoff=8.32 cfs  1.132 af

Runoff Area=96,383 sf   0.00% Impervious   Runoff Depth>1.30"Subcatchment 7S: SUBCAT 7
   Flow Length=541'   Tc=64.7 min   CN=70   Runoff=1.36 cfs  0.241 af

Runoff Area=14,976 sf   0.00% Impervious   Runoff Depth>1.39"Subcatchment 8S: SUBCAT 8
   Flow Length=276'   Tc=34.7 min   CN=71   Runoff=0.31 cfs  0.040 af

Runoff Area=570,508 sf   4.47% Impervious   Runoff Depth>1.66"Subcatchment 9S: OFFSITE 1 (Below 
   Flow Length=1,353'   Tc=35.1 min   CN=75   Runoff=14.44 cfs  1.811 af

Runoff Area=1,644,982 sf   2.57% Impervious   Runoff Depth>1.55"Subcatchment 10S: OFFSITE 2 (above 
   Flow Length=2,221'   Tc=94.2 min   CN=74   Runoff=22.26 cfs  4.868 af

Runoff Area=513,527 sf   23.06% Impervious   Runoff Depth>1.90"Subcatchment 11S: OFFSITE 3 (Matthew 
   Flow Length=532'   Tc=6.8 min   CN=78   Runoff=27.08 cfs  1.865 af

   Inflow=5.90 cfs  0.704 afReach 5R: ANALYSIS POINT 5
   Outflow=5.90 cfs  0.704 af

   Inflow=8.32 cfs  1.132 afReach 6R: AP for SC 6
   Outflow=8.32 cfs  1.132 af

   Inflow=14.44 cfs  1.811 afReach 9R: ANALYSIS POINT 9
   Outflow=14.44 cfs  1.811 af

Avg. Flow Depth=1.23'   Max Vel=11.00 fps   Inflow=22.26 cfs  4.868 afReach 10R: Perkins Road Culvert
24.0"  Round Pipe   n=0.013   L=25.0'   S=0.0200 '/'   Capacity=31.99 cfs   Outflow=22.25 cfs  4.868 af

   Inflow=27.08 cfs  1.865 afReach 11R: At Stream 9
   Outflow=27.08 cfs  1.865 af
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   Inflow=4.77 cfs  0.792 afReach PT1: Analysis Point 1 at BWD Little River
   Outflow=4.77 cfs  0.792 af

   Inflow=7.25 cfs  1.695 afReach PT2: ANALYSIS POINT 2 at BWD reservoir
   Outflow=7.25 cfs  1.695 af

   Inflow=7.24 cfs  1.081 afReach PT3: ANALYSIS POINT 3 at BWD reservoir
   Outflow=7.24 cfs  1.081 af

   Inflow=6.00 cfs  0.710 afReach PT4: ANALYSIS POINT 4 at BWD reservoir
   Outflow=6.00 cfs  0.710 af

   Inflow=14.99 cfs  3.485 afReach PT5: all points at BWD Reservoir
   Outflow=14.99 cfs  3.485 af

Avg. Flow Depth=0.99'   Max Vel=4.84 fps   Inflow=34.26 cfs  8.544 afReach PT6: Stream 9-1
n=0.030   L=483.0'   S=0.0145 '/'   Capacity=535.88 cfs   Outflow=32.89 cfs  8.523 af

Avg. Flow Depth=0.26'   Max Vel=6.67 fps   Inflow=1.36 cfs  0.241 afReach PT7: ANALYSIS POINT 7 at US 
18.0"  Round Pipe   n=0.013   L=83.0'   S=0.0398 '/'   Capacity=20.95 cfs   Outflow=1.36 cfs  0.240 af

Avg. Flow Depth=0.03'   Max Vel=3.45 fps   Inflow=0.31 cfs  0.040 afReach PT8: ANALYSIS POINT 8 at US 
36.0" x 24.0"  Box Pipe   n=0.011   L=76.0'   S=0.0632 '/'   Capacity=144.91 cfs   Outflow=0.31 cfs  0.040 af

Avg. Flow Depth=0.94'   Max Vel=22.55 fps   Inflow=42.91 cfs  10.273 afReach PT9: Analysis Pt Stream 9 at 
36.0"  Round Pipe   n=0.011   L=93.0'   S=0.0645 '/'   Capacity=200.22 cfs   Outflow=42.90 cfs  10.272 af

Avg. Flow Depth=1.00'   Max Vel=6.17 fps   Inflow=43.38 cfs  10.359 afReach S9-2: Stream 9
n=0.030   L=1,580.0'   S=0.0233 '/'   Capacity=161.21 cfs   Outflow=42.98 cfs  10.290 af

Avg. Flow Depth=0.98'   Max Vel=5.49 fps   Inflow=42.98 cfs  10.290 afReach S9-3: Stream 9
n=0.030   L=364.0'   S=0.0199 '/'   Capacity=177.67 cfs   Outflow=42.91 cfs  10.273 af

Total Runoff Area = 116.358 ac   Runoff Volume = 14.938 af   Average Runoff Depth = 1.54"
95.64% Pervious = 111.280 ac     4.36% Impervious = 5.078 ac
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Summary for Subcatchment 1S: SUBCAT 1

Runoff = 4.77 cfs @ 12.83 hrs,  Volume= 0.792 af,  Depth> 1.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=4.20"

Area (sf) CN Description

* 303,390 70 Woods, Good, HSG C/D
12,768 70 Woods, Good, HSG C

316,158 70 Weighted Average
316,158 100.00% Pervious Area

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

25.6 88 0.0450 0.06 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

3.5 65 0.0150 0.31 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

2.0 72 0.0550 0.59 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter   Kv= 2.5 fps

25.6 470 0.0150 0.31 Shallow Concentrated Flow, d-e
Forest w/Heavy Litter   Kv= 2.5 fps

1.0 203 0.1000 3.41 13.64 Trap/Vee/Rect Channel Flow, e-f
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

57.7 898 Total

Summary for Subcatchment 2S: SUBCAT 2

Runoff = 7.25 cfs @ 13.43 hrs,  Volume= 1.695 af,  Depth> 1.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=4.20"

Area (sf) CN Description

* 653,559 70 Woods, Good, HSG C/D
* 38,729 74 >75% Grass cover, Good, HSG C/D

692,288 70 Weighted Average
692,288 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

55.7 134 0.0150 0.04 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

5.8 175 0.0400 0.50 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

13.3 199 0.0100 0.25 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter   Kv= 2.5 fps

1.2 41 0.0490 0.55 Shallow Concentrated Flow, d-e
Forest w/Heavy Litter   Kv= 2.5 fps

22.1 468 0.0200 0.35 Shallow Concentrated Flow, e-f
Forest w/Heavy Litter   Kv= 2.5 fps

3.4 516 0.0550 2.53 10.11 Trap/Vee/Rect Channel Flow, f-g
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

101.5 1,533 Total

Summary for Subcatchment 3S: SUBCAT 3

Runoff = 7.24 cfs @ 12.70 hrs,  Volume= 1.081 af,  Depth> 1.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=4.20"

Area (sf) CN Description

* 205,588 74 >75% Grass cover, Good, HSG C/D
22,290 74 >75% Grass cover, Good, HSG C

163,239 70 Woods, Good, HSG C

391,117 72 Weighted Average
391,117 100.00% Pervious Area

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

19.1 115 0.0400 0.10 Sheet Flow, a-b
Woods: Light underbrush   n= 0.400   P2= 2.90"

3.4 155 0.0230 0.76 Shallow Concentrated Flow, b-c
Woodland   Kv= 5.0 fps

9.3 372 0.0090 0.66 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

2.3 134 0.0190 0.96 Shallow Concentrated Flow, d-e
Short Grass Pasture   Kv= 7.0 fps

12.6 254 0.0180 0.34 Shallow Concentrated Flow, e-f
Forest w/Heavy Litter   Kv= 2.5 fps

2.0 305 0.0560 2.55 10.21 Trap/Vee/Rect Channel Flow, f-g
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

48.7 1,335 Total



NAF Pre Development
Type III 24-hr  10-year Rainfall=4.20"pre conditions

  Printed  4/21/2019Prepared by Ransom Consulting
Page 25HydroCAD® 10.00-12  s/n 05121  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: SUBCAT 4

Runoff = 6.00 cfs @ 12.45 hrs,  Volume= 0.710 af,  Depth> 1.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=4.20"

Area (sf) CN Description

* 130,853 74 >75% Grass cover, Good, HSG C/D
26,033 74 >75% Grass cover, Good, HSG C
40,857 70 Woods, Good, HSG C

* 56,948 70 Woods, Good, HSG C/D

254,691 72 Weighted Average
254,691 100.00% Pervious Area

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

16.9 135 0.0270 0.13 Sheet Flow, a-b
Grass: Dense   n= 0.240   P2= 2.90"

7.8 462 0.0200 0.99 Shallow Concentrated Flow, b-c
Short Grass Pasture   Kv= 7.0 fps

2.2 184 0.0380 1.36 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

3.3 389 0.0330 1.96 7.83 Trap/Vee/Rect Channel Flow, d-e
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

30.2 1,170 Total

Summary for Subcatchment 5S: SUBCAT 5

Runoff = 5.90 cfs @ 12.46 hrs,  Volume= 0.704 af,  Depth> 1.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=4.20"

Area (sf) CN Description

* 156,287 74 >75% Grass cover, Good, HSG C/D
74,991 74 >75% Grass cover, Good, HSG C

231,278 74 Weighted Average
231,278 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

23.0 198 0.0270 0.14 Sheet Flow, a-b
Grass: Dense   n= 0.240   P2= 2.90"

2.9 146 0.0140 0.83 Shallow Concentrated Flow, b-c
Short Grass Pasture   Kv= 7.0 fps

3.8 285 0.0320 1.25 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

1.6 210 0.0430 2.24 8.94 Trap/Vee/Rect Channel Flow, d-e
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

31.3 839 Total

Summary for Subcatchment 6S: SUBCAT 6

Runoff = 8.32 cfs @ 12.59 hrs,  Volume= 1.132 af,  Depth> 1.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=4.20"

Area (sf) CN Description

* 142,888 70 Woods, Good, HSG C/D
10,372 70 Woods, Good, HSG C

* 61,952 74 >75% Grass cover, Good, HSG C/D
635 74 >75% Grass cover, Good, HSG C

51,989 80 >75% Grass cover, Good, HSG D
* 7,818 96 Gravel
* 34,971 98 Impervious

32,024 77 Woods, Good, HSG D

342,649 76 Weighted Average
307,678 89.79% Pervious Area
34,971 10.21% Impervious Area

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

32.0 67 0.0150 0.03 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

5.2 92 0.0140 0.30 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

1.8 74 0.0100 0.70 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

1.7 163 0.0550 1.64 Shallow Concentrated Flow, d-e
Short Grass Pasture   Kv= 7.0 fps

0.8 39 0.1000 0.79 Shallow Concentrated Flow, e-f
Forest w/Heavy Litter   Kv= 2.5 fps

0.1 10 0.5000 1.77 Shallow Concentrated Flow, f-g
Forest w/Heavy Litter   Kv= 2.5 fps

41.6 445 Total
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Summary for Subcatchment 7S: SUBCAT 7

Runoff = 1.36 cfs @ 12.92 hrs,  Volume= 0.241 af,  Depth> 1.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=4.20"

Area (sf) CN Description

* 93,505 70 Woods, Good, HSG C/D
* 2,878 74 >75% Grass cover, Good, HSG C/D

96,383 70 Weighted Average
96,383 100.00% Pervious Area

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

54.6 172 0.0260 0.05 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

2.8 112 0.0700 0.66 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

0.2 13 0.2300 1.20 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter   Kv= 2.5 fps

6.6 171 0.0300 0.43 Shallow Concentrated Flow, d-e
Forest w/Heavy Litter   Kv= 2.5 fps

0.5 73 0.0600 2.64 10.56 Trap/Vee/Rect Channel Flow, e-f
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

64.7 541 Total

Summary for Subcatchment 8S: SUBCAT 8

Runoff = 0.31 cfs @ 12.52 hrs,  Volume= 0.040 af,  Depth> 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=4.20"

Area (sf) CN Description

* 12,652 70 Woods, Good, HSG C/D
* 2,324 74 >75% Grass cover, Good, HSG C/D

14,976 71 Weighted Average
14,976 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

32.0 67 0.0150 0.03 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

1.1 43 0.0700 0.66 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

0.1 14 0.7100 2.11 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter   Kv= 2.5 fps

1.5 152 0.0240 1.67 6.68 Trap/Vee/Rect Channel Flow, d-e
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  

34.7 276 Total

Summary for Subcatchment 9S: OFFSITE 1 (Below Perkins Rd)

Runoff = 14.44 cfs @ 12.51 hrs,  Volume= 1.811 af,  Depth> 1.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=4.20"

Area (sf) CN Description

* 25,513 98 Impervious
* 532,320 74 >75% Grass cover, Good, HSG C/D
* 3,818 94 Gravel roads, HSG C/D

8,857 74 >75% Grass cover, Good, HSG C

570,508 75 Weighted Average
544,995 95.53% Pervious Area
25,513 4.47% Impervious Area

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

0.1 15 0.2000 2.25 Sheet Flow, a-b
Smooth surfaces   n= 0.011   P2= 2.90"

12.6 373 0.0050 0.49 Shallow Concentrated Flow, b-c
Short Grass Pasture   Kv= 7.0 fps

13.1 715 0.0170 0.91 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

9.3 250 0.0320 0.45 Shallow Concentrated Flow, d-e
Forest w/Heavy Litter   Kv= 2.5 fps

35.1 1,353 Total

Summary for Subcatchment 10S: OFFSITE 2 (above Perkins Rd)

Runoff = 22.26 cfs @ 13.30 hrs,  Volume= 4.868 af,  Depth> 1.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=4.20"
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Area (sf) CN Description

* 298,066 70 Woods, Good, HSG C/D
* 42,276 98 Impervious
* 1,304,640 74 >75% Grass cover, Good, HSG C/D

1,644,982 74 Weighted Average
1,602,706 97.43% Pervious Area

42,276 2.57% Impervious Area

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

45.2 141 0.0280 0.05 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

15.3 384 0.0280 0.42 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

2.5 227 0.0480 1.53 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

18.6 780 0.0100 0.70 Shallow Concentrated Flow, d-e
Short Grass Pasture   Kv= 7.0 fps

12.6 689 0.0170 0.91 Shallow Concentrated Flow, e-f
Short Grass Pasture   Kv= 7.0 fps

94.2 2,221 Total

Summary for Subcatchment 11S: OFFSITE 3 (Matthew Brothers Lot)

Runoff = 27.08 cfs @ 12.10 hrs,  Volume= 1.865 af,  Depth> 1.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-year Rainfall=4.20"

Area (sf) CN Description

* 118,437 98 Impervious
* 237,621 70 Woods, Good, HSG C/D
* 157,469 74 >75% Grass cover, Good, HSG C/D

513,527 78 Weighted Average
395,090 76.94% Pervious Area
118,437 23.06% Impervious Area

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

0.1 16 0.1870 2.22 Sheet Flow, a-b
Smooth surfaces   n= 0.011   P2= 2.90"

4.7 419 0.0100 1.50 Shallow Concentrated Flow, b-c
Grassed Waterway   Kv= 15.0 fps

2.0 97 0.1000 0.79 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter   Kv= 2.5 fps

6.8 532 Total
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Summary for Reach 5R: ANALYSIS POINT 5

Inflow Area = 5.309 ac, 0.00% Impervious,  Inflow Depth > 1.59"    for  10-year event
Inflow = 5.90 cfs @ 12.46 hrs,  Volume= 0.704 af
Outflow = 5.90 cfs @ 12.46 hrs,  Volume= 0.704 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 6R: AP for SC 6

Inflow Area = 7.866 ac, 10.21% Impervious,  Inflow Depth > 1.73"    for  10-year event
Inflow = 8.32 cfs @ 12.59 hrs,  Volume= 1.132 af
Outflow = 8.32 cfs @ 12.59 hrs,  Volume= 1.132 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 9R: ANALYSIS POINT 9

Inflow Area = 13.097 ac, 4.47% Impervious,  Inflow Depth > 1.66"    for  10-year event
Inflow = 14.44 cfs @ 12.51 hrs,  Volume= 1.811 af
Outflow = 14.44 cfs @ 12.51 hrs,  Volume= 1.811 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 10R: Perkins Road Culvert

Inflow Area = 37.764 ac, 2.57% Impervious,  Inflow Depth > 1.55"    for  10-year event
Inflow = 22.26 cfs @ 13.30 hrs,  Volume= 4.868 af
Outflow = 22.25 cfs @ 13.30 hrs,  Volume= 4.868 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 11.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 6.58 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 51 cf @ 13.30 hrs
Average Depth at Peak Storage= 1.23'
Bank-Full Depth= 2.00'  Flow Area= 3.1 sf,  Capacity= 31.99 cfs

24.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 25.0'   Slope= 0.0200 '/'
Inlet Invert= 75.50',  Outlet Invert= 75.00'
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Summary for Reach 11R: At Stream 9

Inflow Area = 11.789 ac, 23.06% Impervious,  Inflow Depth > 1.90"    for  10-year event
Inflow = 27.08 cfs @ 12.10 hrs,  Volume= 1.865 af
Outflow = 27.08 cfs @ 12.10 hrs,  Volume= 1.865 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT1: Analysis Point 1 at BWD Little River

Inflow Area = 7.258 ac, 0.00% Impervious,  Inflow Depth > 1.31"    for  10-year event
Inflow = 4.77 cfs @ 12.83 hrs,  Volume= 0.792 af
Outflow = 4.77 cfs @ 12.83 hrs,  Volume= 0.792 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT2: ANALYSIS POINT 2 at BWD reservoir

Inflow Area = 15.893 ac, 0.00% Impervious,  Inflow Depth > 1.28"    for  10-year event
Inflow = 7.25 cfs @ 13.43 hrs,  Volume= 1.695 af
Outflow = 7.25 cfs @ 13.43 hrs,  Volume= 1.695 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT3: ANALYSIS POINT 3 at BWD reservoir

Inflow Area = 8.979 ac, 0.00% Impervious,  Inflow Depth > 1.44"    for  10-year event
Inflow = 7.24 cfs @ 12.70 hrs,  Volume= 1.081 af
Outflow = 7.24 cfs @ 12.70 hrs,  Volume= 1.081 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT4: ANALYSIS POINT 4 at BWD reservoir

Inflow Area = 5.847 ac, 0.00% Impervious,  Inflow Depth > 1.46"    for  10-year event
Inflow = 6.00 cfs @ 12.45 hrs,  Volume= 0.710 af
Outflow = 6.00 cfs @ 12.45 hrs,  Volume= 0.710 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT5: all points at BWD Reservoir

Inflow Area = 30.718 ac, 0.00% Impervious,  Inflow Depth > 1.36"    for  10-year event
Inflow = 14.99 cfs @ 12.70 hrs,  Volume= 3.485 af
Outflow = 14.99 cfs @ 12.70 hrs,  Volume= 3.485 af,  Atten= 0%,  Lag= 0.0 min



NAF Pre Development
Type III 24-hr  10-year Rainfall=4.20"pre conditions

  Printed  4/21/2019Prepared by Ransom Consulting
Page 32HydroCAD® 10.00-12  s/n 05121  © 2014 HydroCAD Software Solutions LLC

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT6: Stream 9-1

Inflow Area = 62.650 ac, 6.82% Impervious,  Inflow Depth > 1.64"    for  10-year event
Inflow = 34.26 cfs @ 12.11 hrs,  Volume= 8.544 af
Outflow = 32.89 cfs @ 12.17 hrs,  Volume= 8.523 af,  Atten= 4%,  Lag= 3.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.84 fps,  Min. Travel Time= 1.7 min
Avg. Velocity = 2.74 fps,  Avg. Travel Time= 2.9 min

Peak Storage= 3,327 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.99'
Bank-Full Depth= 4.00'  Flow Area= 52.0 sf,  Capacity= 535.88 cfs

5.00'  x  4.00'  deep channel,  n= 0.030  Stream, clean & straight
Side Slope Z-value= 2.0 '/'   Top Width= 21.00'
Length= 483.0'   Slope= 0.0145 '/'
Inlet Invert= 71.00',  Outlet Invert= 64.00'

Summary for Reach PT7: ANALYSIS POINT 7 at US Rte 1 culvert

Inflow Area = 2.213 ac, 0.00% Impervious,  Inflow Depth > 1.30"    for  10-year event
Inflow = 1.36 cfs @ 12.92 hrs,  Volume= 0.241 af
Outflow = 1.36 cfs @ 12.93 hrs,  Volume= 0.240 af,  Atten= 0%,  Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.67 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 3.80 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 17 cf @ 12.92 hrs
Average Depth at Peak Storage= 0.26'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 20.95 cfs

18.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 83.0'   Slope= 0.0398 '/'
Inlet Invert= 21.60',  Outlet Invert= 18.30'
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Summary for Reach PT8: ANALYSIS POINT 8 at US Rte 1 culvert

Inflow Area = 0.344 ac, 0.00% Impervious,  Inflow Depth > 1.39"    for  10-year event
Inflow = 0.31 cfs @ 12.52 hrs,  Volume= 0.040 af
Outflow = 0.31 cfs @ 12.53 hrs,  Volume= 0.040 af,  Atten= 0%,  Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.45 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 2.53 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 7 cf @ 12.52 hrs
Average Depth at Peak Storage= 0.03'
Bank-Full Depth= 2.00'  Flow Area= 6.0 sf,  Capacity= 144.91 cfs

36.0" W x 24.0" H  Box Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 76.0'   Slope= 0.0632 '/'
Inlet Invert= 23.40',  Outlet Invert= 18.60'

Summary for Reach PT9: Analysis Pt Stream 9 at US Rte 1 Culvert

Inflow Area = 75.825 ac, 6.70% Impervious,  Inflow Depth > 1.63"    for  10-year event
Inflow = 42.91 cfs @ 12.67 hrs,  Volume= 10.273 af
Outflow = 42.90 cfs @ 12.67 hrs,  Volume= 10.272 af,  Atten= 0%,  Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 22.55 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 13.08 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 177 cf @ 12.67 hrs
Average Depth at Peak Storage= 0.94'
Bank-Full Depth= 3.00'  Flow Area= 7.1 sf,  Capacity= 200.22 cfs
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36.0"  Round Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 93.0'   Slope= 0.0645 '/'
Inlet Invert= 20.00',  Outlet Invert= 14.00'

Summary for Reach S9-2: Stream 9

Inflow Area = 75.825 ac, 6.70% Impervious,  Inflow Depth > 1.64"    for  10-year event
Inflow = 43.38 cfs @ 12.51 hrs,  Volume= 10.359 af
Outflow = 42.98 cfs @ 12.64 hrs,  Volume= 10.290 af,  Atten= 1%,  Lag= 7.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.17 fps,  Min. Travel Time= 4.3 min
Avg. Velocity = 3.37 fps,  Avg. Travel Time= 7.8 min

Peak Storage= 11,030 cf @ 12.57 hrs
Average Depth at Peak Storage= 1.00'
Bank-Full Depth= 2.00'  Flow Area= 18.0 sf,  Capacity= 161.21 cfs

5.00'  x  2.00'  deep channel,  n= 0.030  Stream, clean & straight
Side Slope Z-value= 2.0 '/'   Top Width= 13.00'
Length= 1,580.0'   Slope= 0.0233 '/'
Inlet Invert= 64.00',  Outlet Invert= 27.25'

Summary for Reach S9-3: Stream 9

Inflow Area = 75.825 ac, 6.70% Impervious,  Inflow Depth > 1.63"    for  10-year event
Inflow = 42.98 cfs @ 12.64 hrs,  Volume= 10.290 af
Outflow = 42.91 cfs @ 12.67 hrs,  Volume= 10.273 af,  Atten= 0%,  Lag= 2.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.49 fps,  Min. Travel Time= 1.1 min
Avg. Velocity = 3.08 fps,  Avg. Travel Time= 2.0 min
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Peak Storage= 2,850 cf @ 12.65 hrs
Average Depth at Peak Storage= 0.98'
Bank-Full Depth= 2.00'  Flow Area= 22.0 sf,  Capacity= 177.67 cfs

5.00'  x  2.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0  4.0 '/'   Top Width= 17.00'
Length= 364.0'   Slope= 0.0199 '/'
Inlet Invert= 27.25',  Outlet Invert= 20.00'

‡
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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, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=316,158 sf   0.00% Impervious   Runoff Depth>1.97"Subcatchment 1S: SUBCAT 1
   Flow Length=898'   Tc=57.7 min   CN=70   Runoff=7.33 cfs  1.193 af

Runoff Area=692,288 sf   0.00% Impervious   Runoff Depth>1.93"Subcatchment 2S: SUBCAT 2
   Flow Length=1,533'   Tc=101.5 min   CN=70   Runoff=11.16 cfs  2.559 af

Runoff Area=391,117 sf   0.00% Impervious   Runoff Depth>2.14"Subcatchment 3S: SUBCAT 3
   Flow Length=1,335'   Tc=48.7 min   CN=72   Runoff=10.85 cfs  1.601 af

Runoff Area=254,691 sf   0.00% Impervious   Runoff Depth>2.16"Subcatchment 4S: SUBCAT 4
   Flow Length=1,170'   Tc=30.2 min   CN=72   Runoff=8.98 cfs  1.051 af

Runoff Area=231,278 sf   0.00% Impervious   Runoff Depth>2.32"Subcatchment 5S: SUBCAT 5
   Flow Length=839'   Tc=31.3 min   CN=74   Runoff=8.65 cfs  1.026 af

Runoff Area=342,649 sf   10.21% Impervious   Runoff Depth>2.48"Subcatchment 6S: SUBCAT 6
   Flow Length=445'   Tc=41.6 min   CN=76   Runoff=11.99 cfs  1.626 af

Runoff Area=96,383 sf   0.00% Impervious   Runoff Depth>1.97"Subcatchment 7S: SUBCAT 7
   Flow Length=541'   Tc=64.7 min   CN=70   Runoff=2.09 cfs  0.363 af

Runoff Area=14,976 sf   0.00% Impervious   Runoff Depth>2.07"Subcatchment 8S: SUBCAT 8
   Flow Length=276'   Tc=34.7 min   CN=71   Runoff=0.48 cfs  0.059 af

Runoff Area=570,508 sf   4.47% Impervious   Runoff Depth>2.40"Subcatchment 9S: OFFSITE 1 (Below 
   Flow Length=1,353'   Tc=35.1 min   CN=75   Runoff=20.97 cfs  2.620 af

Runoff Area=1,644,982 sf   2.57% Impervious   Runoff Depth>2.26"Subcatchment 10S: OFFSITE 2 (above 
   Flow Length=2,221'   Tc=94.2 min   CN=74   Runoff=32.78 cfs  7.112 af

Runoff Area=513,527 sf   23.06% Impervious   Runoff Depth>2.69"Subcatchment 11S: OFFSITE 3 (Matthew 
   Flow Length=532'   Tc=6.8 min   CN=78   Runoff=38.24 cfs  2.640 af

   Inflow=8.65 cfs  1.026 afReach 5R: ANALYSIS POINT 5
   Outflow=8.65 cfs  1.026 af

   Inflow=11.99 cfs  1.626 afReach 6R: AP for SC 6
   Outflow=11.99 cfs  1.626 af

   Inflow=20.97 cfs  2.620 afReach 9R: ANALYSIS POINT 9
   Outflow=20.97 cfs  2.620 af

Avg. Flow Depth=1.69'   Max Vel=11.61 fps   Inflow=32.78 cfs  7.112 afReach 10R: Perkins Road Culvert
24.0"  Round Pipe   n=0.013   L=25.0'   S=0.0200 '/'   Capacity=31.99 cfs   Outflow=32.77 cfs  7.112 af

   Inflow=38.24 cfs  2.640 afReach 11R: At Stream 9
   Outflow=38.24 cfs  2.640 af
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   Inflow=7.33 cfs  1.193 afReach PT1: Analysis Point 1 at BWD Little River
   Outflow=7.33 cfs  1.193 af

   Inflow=11.16 cfs  2.559 afReach PT2: ANALYSIS POINT 2 at BWD reservoir
   Outflow=11.16 cfs  2.559 af

   Inflow=10.85 cfs  1.601 afReach PT3: ANALYSIS POINT 3 at BWD reservoir
   Outflow=10.85 cfs  1.601 af

   Inflow=8.98 cfs  1.051 afReach PT4: ANALYSIS POINT 4 at BWD reservoir
   Outflow=8.98 cfs  1.051 af

   Inflow=22.88 cfs  5.211 afReach PT5: all points at BWD Reservoir
   Outflow=22.88 cfs  5.211 af

Avg. Flow Depth=1.22'   Max Vel=5.41 fps   Inflow=50.22 cfs  12.372 afReach PT6: Stream 9-1
n=0.030   L=483.0'   S=0.0145 '/'   Capacity=535.88 cfs   Outflow=48.36 cfs  12.346 af

Avg. Flow Depth=0.32'   Max Vel=7.57 fps   Inflow=2.09 cfs  0.363 afReach PT7: ANALYSIS POINT 7 at US 
18.0"  Round Pipe   n=0.013   L=83.0'   S=0.0398 '/'   Capacity=20.95 cfs   Outflow=2.08 cfs  0.363 af

Avg. Flow Depth=0.04'   Max Vel=3.93 fps   Inflow=0.48 cfs  0.059 afReach PT8: ANALYSIS POINT 8 at US 
36.0" x 24.0"  Box Pipe   n=0.011   L=76.0'   S=0.0632 '/'   Capacity=144.91 cfs   Outflow=0.48 cfs  0.059 af

Avg. Flow Depth=1.16'   Max Vel=25.08 fps   Inflow=62.97 cfs  14.895 afReach PT9: Analysis Pt Stream 9 at 
36.0"  Round Pipe   n=0.011   L=93.0'   S=0.0645 '/'   Capacity=200.22 cfs   Outflow=62.97 cfs  14.894 af

Avg. Flow Depth=1.23'   Max Vel=6.90 fps   Inflow=63.56 cfs  14.998 afReach S9-2: Stream 9
n=0.030   L=1,580.0'   S=0.0233 '/'   Capacity=161.21 cfs   Outflow=63.09 cfs  14.916 af

Avg. Flow Depth=1.20'   Max Vel=6.11 fps   Inflow=63.09 cfs  14.916 afReach S9-3: Stream 9
n=0.030   L=364.0'   S=0.0199 '/'   Capacity=177.67 cfs   Outflow=62.97 cfs  14.895 af

Total Runoff Area = 116.358 ac   Runoff Volume = 21.851 af   Average Runoff Depth = 2.25"
95.64% Pervious = 111.280 ac     4.36% Impervious = 5.078 ac
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Summary for Subcatchment 1S: SUBCAT 1

Runoff = 7.33 cfs @ 12.81 hrs,  Volume= 1.193 af,  Depth> 1.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=5.20"

Area (sf) CN Description

* 303,390 70 Woods, Good, HSG C/D
12,768 70 Woods, Good, HSG C

316,158 70 Weighted Average
316,158 100.00% Pervious Area

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

25.6 88 0.0450 0.06 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

3.5 65 0.0150 0.31 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

2.0 72 0.0550 0.59 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter   Kv= 2.5 fps

25.6 470 0.0150 0.31 Shallow Concentrated Flow, d-e
Forest w/Heavy Litter   Kv= 2.5 fps

1.0 203 0.1000 3.41 13.64 Trap/Vee/Rect Channel Flow, e-f
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

57.7 898 Total

Summary for Subcatchment 2S: SUBCAT 2

Runoff = 11.16 cfs @ 13.41 hrs,  Volume= 2.559 af,  Depth> 1.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=5.20"

Area (sf) CN Description

* 653,559 70 Woods, Good, HSG C/D
* 38,729 74 >75% Grass cover, Good, HSG C/D

692,288 70 Weighted Average
692,288 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

55.7 134 0.0150 0.04 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

5.8 175 0.0400 0.50 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

13.3 199 0.0100 0.25 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter   Kv= 2.5 fps

1.2 41 0.0490 0.55 Shallow Concentrated Flow, d-e
Forest w/Heavy Litter   Kv= 2.5 fps

22.1 468 0.0200 0.35 Shallow Concentrated Flow, e-f
Forest w/Heavy Litter   Kv= 2.5 fps

3.4 516 0.0550 2.53 10.11 Trap/Vee/Rect Channel Flow, f-g
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

101.5 1,533 Total

Summary for Subcatchment 3S: SUBCAT 3

Runoff = 10.85 cfs @ 12.69 hrs,  Volume= 1.601 af,  Depth> 2.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=5.20"

Area (sf) CN Description

* 205,588 74 >75% Grass cover, Good, HSG C/D
22,290 74 >75% Grass cover, Good, HSG C

163,239 70 Woods, Good, HSG C

391,117 72 Weighted Average
391,117 100.00% Pervious Area

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

19.1 115 0.0400 0.10 Sheet Flow, a-b
Woods: Light underbrush   n= 0.400   P2= 2.90"

3.4 155 0.0230 0.76 Shallow Concentrated Flow, b-c
Woodland   Kv= 5.0 fps

9.3 372 0.0090 0.66 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

2.3 134 0.0190 0.96 Shallow Concentrated Flow, d-e
Short Grass Pasture   Kv= 7.0 fps

12.6 254 0.0180 0.34 Shallow Concentrated Flow, e-f
Forest w/Heavy Litter   Kv= 2.5 fps

2.0 305 0.0560 2.55 10.21 Trap/Vee/Rect Channel Flow, f-g
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

48.7 1,335 Total
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Summary for Subcatchment 4S: SUBCAT 4

Runoff = 8.98 cfs @ 12.43 hrs,  Volume= 1.051 af,  Depth> 2.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=5.20"

Area (sf) CN Description

* 130,853 74 >75% Grass cover, Good, HSG C/D
26,033 74 >75% Grass cover, Good, HSG C
40,857 70 Woods, Good, HSG C

* 56,948 70 Woods, Good, HSG C/D

254,691 72 Weighted Average
254,691 100.00% Pervious Area

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

16.9 135 0.0270 0.13 Sheet Flow, a-b
Grass: Dense   n= 0.240   P2= 2.90"

7.8 462 0.0200 0.99 Shallow Concentrated Flow, b-c
Short Grass Pasture   Kv= 7.0 fps

2.2 184 0.0380 1.36 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

3.3 389 0.0330 1.96 7.83 Trap/Vee/Rect Channel Flow, d-e
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

30.2 1,170 Total

Summary for Subcatchment 5S: SUBCAT 5

Runoff = 8.65 cfs @ 12.45 hrs,  Volume= 1.026 af,  Depth> 2.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=5.20"

Area (sf) CN Description

* 156,287 74 >75% Grass cover, Good, HSG C/D
74,991 74 >75% Grass cover, Good, HSG C

231,278 74 Weighted Average
231,278 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

23.0 198 0.0270 0.14 Sheet Flow, a-b
Grass: Dense   n= 0.240   P2= 2.90"

2.9 146 0.0140 0.83 Shallow Concentrated Flow, b-c
Short Grass Pasture   Kv= 7.0 fps

3.8 285 0.0320 1.25 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

1.6 210 0.0430 2.24 8.94 Trap/Vee/Rect Channel Flow, d-e
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

31.3 839 Total

Summary for Subcatchment 6S: SUBCAT 6

Runoff = 11.99 cfs @ 12.58 hrs,  Volume= 1.626 af,  Depth> 2.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=5.20"

Area (sf) CN Description

* 142,888 70 Woods, Good, HSG C/D
10,372 70 Woods, Good, HSG C

* 61,952 74 >75% Grass cover, Good, HSG C/D
635 74 >75% Grass cover, Good, HSG C

51,989 80 >75% Grass cover, Good, HSG D
* 7,818 96 Gravel
* 34,971 98 Impervious

32,024 77 Woods, Good, HSG D

342,649 76 Weighted Average
307,678 89.79% Pervious Area
34,971 10.21% Impervious Area

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

32.0 67 0.0150 0.03 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

5.2 92 0.0140 0.30 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

1.8 74 0.0100 0.70 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

1.7 163 0.0550 1.64 Shallow Concentrated Flow, d-e
Short Grass Pasture   Kv= 7.0 fps

0.8 39 0.1000 0.79 Shallow Concentrated Flow, e-f
Forest w/Heavy Litter   Kv= 2.5 fps

0.1 10 0.5000 1.77 Shallow Concentrated Flow, f-g
Forest w/Heavy Litter   Kv= 2.5 fps

41.6 445 Total
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Summary for Subcatchment 7S: SUBCAT 7

Runoff = 2.09 cfs @ 12.90 hrs,  Volume= 0.363 af,  Depth> 1.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=5.20"

Area (sf) CN Description

* 93,505 70 Woods, Good, HSG C/D
* 2,878 74 >75% Grass cover, Good, HSG C/D

96,383 70 Weighted Average
96,383 100.00% Pervious Area

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

54.6 172 0.0260 0.05 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

2.8 112 0.0700 0.66 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

0.2 13 0.2300 1.20 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter   Kv= 2.5 fps

6.6 171 0.0300 0.43 Shallow Concentrated Flow, d-e
Forest w/Heavy Litter   Kv= 2.5 fps

0.5 73 0.0600 2.64 10.56 Trap/Vee/Rect Channel Flow, e-f
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

64.7 541 Total

Summary for Subcatchment 8S: SUBCAT 8

Runoff = 0.48 cfs @ 12.50 hrs,  Volume= 0.059 af,  Depth> 2.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=5.20"

Area (sf) CN Description

* 12,652 70 Woods, Good, HSG C/D
* 2,324 74 >75% Grass cover, Good, HSG C/D

14,976 71 Weighted Average
14,976 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

32.0 67 0.0150 0.03 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

1.1 43 0.0700 0.66 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

0.1 14 0.7100 2.11 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter   Kv= 2.5 fps

1.5 152 0.0240 1.67 6.68 Trap/Vee/Rect Channel Flow, d-e
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  

34.7 276 Total

Summary for Subcatchment 9S: OFFSITE 1 (Below Perkins Rd)

Runoff = 20.97 cfs @ 12.50 hrs,  Volume= 2.620 af,  Depth> 2.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=5.20"

Area (sf) CN Description

* 25,513 98 Impervious
* 532,320 74 >75% Grass cover, Good, HSG C/D
* 3,818 94 Gravel roads, HSG C/D

8,857 74 >75% Grass cover, Good, HSG C

570,508 75 Weighted Average
544,995 95.53% Pervious Area
25,513 4.47% Impervious Area

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

0.1 15 0.2000 2.25 Sheet Flow, a-b
Smooth surfaces   n= 0.011   P2= 2.90"

12.6 373 0.0050 0.49 Shallow Concentrated Flow, b-c
Short Grass Pasture   Kv= 7.0 fps

13.1 715 0.0170 0.91 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

9.3 250 0.0320 0.45 Shallow Concentrated Flow, d-e
Forest w/Heavy Litter   Kv= 2.5 fps

35.1 1,353 Total

Summary for Subcatchment 10S: OFFSITE 2 (above Perkins Rd)

Runoff = 32.78 cfs @ 13.29 hrs,  Volume= 7.112 af,  Depth> 2.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=5.20"
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Area (sf) CN Description

* 298,066 70 Woods, Good, HSG C/D
* 42,276 98 Impervious
* 1,304,640 74 >75% Grass cover, Good, HSG C/D

1,644,982 74 Weighted Average
1,602,706 97.43% Pervious Area

42,276 2.57% Impervious Area

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

45.2 141 0.0280 0.05 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

15.3 384 0.0280 0.42 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

2.5 227 0.0480 1.53 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

18.6 780 0.0100 0.70 Shallow Concentrated Flow, d-e
Short Grass Pasture   Kv= 7.0 fps

12.6 689 0.0170 0.91 Shallow Concentrated Flow, e-f
Short Grass Pasture   Kv= 7.0 fps

94.2 2,221 Total

Summary for Subcatchment 11S: OFFSITE 3 (Matthew Brothers Lot)

Runoff = 38.24 cfs @ 12.10 hrs,  Volume= 2.640 af,  Depth> 2.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-year Rainfall=5.20"

Area (sf) CN Description

* 118,437 98 Impervious
* 237,621 70 Woods, Good, HSG C/D
* 157,469 74 >75% Grass cover, Good, HSG C/D

513,527 78 Weighted Average
395,090 76.94% Pervious Area
118,437 23.06% Impervious Area

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

0.1 16 0.1870 2.22 Sheet Flow, a-b
Smooth surfaces   n= 0.011   P2= 2.90"

4.7 419 0.0100 1.50 Shallow Concentrated Flow, b-c
Grassed Waterway   Kv= 15.0 fps

2.0 97 0.1000 0.79 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter   Kv= 2.5 fps

6.8 532 Total
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Summary for Reach 5R: ANALYSIS POINT 5

Inflow Area = 5.309 ac, 0.00% Impervious,  Inflow Depth > 2.32"    for  25-year event
Inflow = 8.65 cfs @ 12.45 hrs,  Volume= 1.026 af
Outflow = 8.65 cfs @ 12.45 hrs,  Volume= 1.026 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 6R: AP for SC 6

Inflow Area = 7.866 ac, 10.21% Impervious,  Inflow Depth > 2.48"    for  25-year event
Inflow = 11.99 cfs @ 12.58 hrs,  Volume= 1.626 af
Outflow = 11.99 cfs @ 12.58 hrs,  Volume= 1.626 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 9R: ANALYSIS POINT 9

Inflow Area = 13.097 ac, 4.47% Impervious,  Inflow Depth > 2.40"    for  25-year event
Inflow = 20.97 cfs @ 12.50 hrs,  Volume= 2.620 af
Outflow = 20.97 cfs @ 12.50 hrs,  Volume= 2.620 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 10R: Perkins Road Culvert

Inflow Area = 37.764 ac, 2.57% Impervious,  Inflow Depth > 2.26"    for  25-year event
Inflow = 32.78 cfs @ 13.29 hrs,  Volume= 7.112 af
Outflow = 32.77 cfs @ 13.29 hrs,  Volume= 7.112 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 11.61 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 7.03 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 71 cf @ 13.29 hrs
Average Depth at Peak Storage= 1.69'
Bank-Full Depth= 2.00'  Flow Area= 3.1 sf,  Capacity= 31.99 cfs

24.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 25.0'   Slope= 0.0200 '/'
Inlet Invert= 75.50',  Outlet Invert= 75.00'
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Summary for Reach 11R: At Stream 9

Inflow Area = 11.789 ac, 23.06% Impervious,  Inflow Depth > 2.69"    for  25-year event
Inflow = 38.24 cfs @ 12.10 hrs,  Volume= 2.640 af
Outflow = 38.24 cfs @ 12.10 hrs,  Volume= 2.640 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT1: Analysis Point 1 at BWD Little River

Inflow Area = 7.258 ac, 0.00% Impervious,  Inflow Depth > 1.97"    for  25-year event
Inflow = 7.33 cfs @ 12.81 hrs,  Volume= 1.193 af
Outflow = 7.33 cfs @ 12.81 hrs,  Volume= 1.193 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT2: ANALYSIS POINT 2 at BWD reservoir

Inflow Area = 15.893 ac, 0.00% Impervious,  Inflow Depth > 1.93"    for  25-year event
Inflow = 11.16 cfs @ 13.41 hrs,  Volume= 2.559 af
Outflow = 11.16 cfs @ 13.41 hrs,  Volume= 2.559 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT3: ANALYSIS POINT 3 at BWD reservoir

Inflow Area = 8.979 ac, 0.00% Impervious,  Inflow Depth > 2.14"    for  25-year event
Inflow = 10.85 cfs @ 12.69 hrs,  Volume= 1.601 af
Outflow = 10.85 cfs @ 12.69 hrs,  Volume= 1.601 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT4: ANALYSIS POINT 4 at BWD reservoir

Inflow Area = 5.847 ac, 0.00% Impervious,  Inflow Depth > 2.16"    for  25-year event
Inflow = 8.98 cfs @ 12.43 hrs,  Volume= 1.051 af
Outflow = 8.98 cfs @ 12.43 hrs,  Volume= 1.051 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT5: all points at BWD Reservoir

Inflow Area = 30.718 ac, 0.00% Impervious,  Inflow Depth > 2.04"    for  25-year event
Inflow = 22.88 cfs @ 12.68 hrs,  Volume= 5.211 af
Outflow = 22.88 cfs @ 12.68 hrs,  Volume= 5.211 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT6: Stream 9-1

Inflow Area = 62.650 ac, 6.82% Impervious,  Inflow Depth > 2.37"    for  25-year event
Inflow = 50.22 cfs @ 12.11 hrs,  Volume= 12.372 af
Outflow = 48.36 cfs @ 12.16 hrs,  Volume= 12.346 af,  Atten= 4%,  Lag= 3.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.41 fps,  Min. Travel Time= 1.5 min
Avg. Velocity = 2.96 fps,  Avg. Travel Time= 2.7 min

Peak Storage= 4,366 cf @ 12.14 hrs
Average Depth at Peak Storage= 1.22'
Bank-Full Depth= 4.00'  Flow Area= 52.0 sf,  Capacity= 535.88 cfs

5.00'  x  4.00'  deep channel,  n= 0.030  Stream, clean & straight
Side Slope Z-value= 2.0 '/'   Top Width= 21.00'
Length= 483.0'   Slope= 0.0145 '/'
Inlet Invert= 71.00',  Outlet Invert= 64.00'

Summary for Reach PT7: ANALYSIS POINT 7 at US Rte 1 culvert

Inflow Area = 2.213 ac, 0.00% Impervious,  Inflow Depth > 1.97"    for  25-year event
Inflow = 2.09 cfs @ 12.90 hrs,  Volume= 0.363 af
Outflow = 2.08 cfs @ 12.91 hrs,  Volume= 0.363 af,  Atten= 0%,  Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.57 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 4.12 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 23 cf @ 12.90 hrs
Average Depth at Peak Storage= 0.32'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 20.95 cfs

18.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 83.0'   Slope= 0.0398 '/'
Inlet Invert= 21.60',  Outlet Invert= 18.30'
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Summary for Reach PT8: ANALYSIS POINT 8 at US Rte 1 culvert

Inflow Area = 0.344 ac, 0.00% Impervious,  Inflow Depth > 2.07"    for  25-year event
Inflow = 0.48 cfs @ 12.50 hrs,  Volume= 0.059 af
Outflow = 0.48 cfs @ 12.51 hrs,  Volume= 0.059 af,  Atten= 0%,  Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.93 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 2.58 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 9 cf @ 12.50 hrs
Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 2.00'  Flow Area= 6.0 sf,  Capacity= 144.91 cfs

36.0" W x 24.0" H  Box Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 76.0'   Slope= 0.0632 '/'
Inlet Invert= 23.40',  Outlet Invert= 18.60'

Summary for Reach PT9: Analysis Pt Stream 9 at US Rte 1 Culvert

Inflow Area = 75.825 ac, 6.70% Impervious,  Inflow Depth > 2.36"    for  25-year event
Inflow = 62.97 cfs @ 12.65 hrs,  Volume= 14.895 af
Outflow = 62.97 cfs @ 12.65 hrs,  Volume= 14.894 af,  Atten= 0%,  Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 25.08 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 14.03 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 233 cf @ 12.65 hrs
Average Depth at Peak Storage= 1.16'
Bank-Full Depth= 3.00'  Flow Area= 7.1 sf,  Capacity= 200.22 cfs
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36.0"  Round Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 93.0'   Slope= 0.0645 '/'
Inlet Invert= 20.00',  Outlet Invert= 14.00'

Summary for Reach S9-2: Stream 9

Inflow Area = 75.825 ac, 6.70% Impervious,  Inflow Depth > 2.37"    for  25-year event
Inflow = 63.56 cfs @ 12.51 hrs,  Volume= 14.998 af
Outflow = 63.09 cfs @ 12.62 hrs,  Volume= 14.916 af,  Atten= 1%,  Lag= 6.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.90 fps,  Min. Travel Time= 3.8 min
Avg. Velocity = 3.65 fps,  Avg. Travel Time= 7.2 min

Peak Storage= 14,468 cf @ 12.55 hrs
Average Depth at Peak Storage= 1.23'
Bank-Full Depth= 2.00'  Flow Area= 18.0 sf,  Capacity= 161.21 cfs

5.00'  x  2.00'  deep channel,  n= 0.030  Stream, clean & straight
Side Slope Z-value= 2.0 '/'   Top Width= 13.00'
Length= 1,580.0'   Slope= 0.0233 '/'
Inlet Invert= 64.00',  Outlet Invert= 27.25'

Summary for Reach S9-3: Stream 9

Inflow Area = 75.825 ac, 6.70% Impervious,  Inflow Depth > 2.36"    for  25-year event
Inflow = 63.09 cfs @ 12.62 hrs,  Volume= 14.916 af
Outflow = 62.97 cfs @ 12.65 hrs,  Volume= 14.895 af,  Atten= 0%,  Lag= 1.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.11 fps,  Min. Travel Time= 1.0 min
Avg. Velocity = 3.32 fps,  Avg. Travel Time= 1.8 min
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Peak Storage= 3,757 cf @ 12.63 hrs
Average Depth at Peak Storage= 1.20'
Bank-Full Depth= 2.00'  Flow Area= 22.0 sf,  Capacity= 177.67 cfs

5.00'  x  2.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0  4.0 '/'   Top Width= 17.00'
Length= 364.0'   Slope= 0.0199 '/'
Inlet Invert= 27.25',  Outlet Invert= 20.00'

‡
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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, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=316,158 sf   0.00% Impervious   Runoff Depth>3.46"Subcatchment 1S: SUBCAT 1
   Flow Length=898'   Tc=57.7 min   CN=70   Runoff=12.93 cfs  2.090 af

Runoff Area=692,288 sf   0.00% Impervious   Runoff Depth>3.39"Subcatchment 2S: SUBCAT 2
   Flow Length=1,533'   Tc=101.5 min   CN=70   Runoff=19.74 cfs  4.494 af

Runoff Area=391,117 sf   0.00% Impervious   Runoff Depth>3.68"Subcatchment 3S: SUBCAT 3
   Flow Length=1,335'   Tc=48.7 min   CN=72   Runoff=18.64 cfs  2.750 af

Runoff Area=254,691 sf   0.00% Impervious   Runoff Depth>3.70"Subcatchment 4S: SUBCAT 4
   Flow Length=1,170'   Tc=30.2 min   CN=72   Runoff=15.44 cfs  1.803 af

Runoff Area=231,278 sf   0.00% Impervious   Runoff Depth>3.91"Subcatchment 5S: SUBCAT 5
   Flow Length=839'   Tc=31.3 min   CN=74   Runoff=14.53 cfs  1.729 af

Runoff Area=342,649 sf   10.21% Impervious   Runoff Depth>4.11"Subcatchment 6S: SUBCAT 6
   Flow Length=445'   Tc=41.6 min   CN=76   Runoff=19.71 cfs  2.692 af

Runoff Area=96,383 sf   0.00% Impervious   Runoff Depth>3.45"Subcatchment 7S: SUBCAT 7
   Flow Length=541'   Tc=64.7 min   CN=70   Runoff=3.68 cfs  0.636 af

Runoff Area=14,976 sf   0.00% Impervious   Runoff Depth>3.59"Subcatchment 8S: SUBCAT 8
   Flow Length=276'   Tc=34.7 min   CN=71   Runoff=0.83 cfs  0.103 af

Runoff Area=570,508 sf   4.47% Impervious   Runoff Depth>4.01"Subcatchment 9S: OFFSITE 1 (Below 
   Flow Length=1,353'   Tc=35.1 min   CN=75   Runoff=34.83 cfs  4.375 af

Runoff Area=1,644,982 sf   2.57% Impervious   Runoff Depth>3.82"Subcatchment 10S: OFFSITE 2 (above 
   Flow Length=2,221'   Tc=94.2 min   CN=74   Runoff=55.26 cfs  12.013 af

Runoff Area=513,527 sf   23.06% Impervious   Runoff Depth>4.37"Subcatchment 11S: OFFSITE 3 (Matthew 
   Flow Length=532'   Tc=6.8 min   CN=78   Runoff=61.36 cfs  4.292 af

   Inflow=14.53 cfs  1.729 afReach 5R: ANALYSIS POINT 5
   Outflow=14.53 cfs  1.729 af

   Inflow=19.71 cfs  2.692 afReach 6R: AP for SC 6
   Outflow=19.71 cfs  2.692 af

   Inflow=34.83 cfs  4.375 afReach 9R: ANALYSIS POINT 9
   Outflow=34.83 cfs  4.375 af

Avg. Flow Depth=2.00'   Max Vel=11.61 fps   Inflow=55.26 cfs  12.013 afReach 10R: Perkins Road Culvert
24.0"  Round Pipe   n=0.013   L=25.0'   S=0.0200 '/'   Capacity=31.99 cfs   Outflow=31.99 cfs  12.014 af

   Inflow=61.36 cfs  4.292 afReach 11R: At Stream 9
   Outflow=61.36 cfs  4.292 af
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   Inflow=12.93 cfs  2.090 afReach PT1: Analysis Point 1 at BWD Little River
   Outflow=12.93 cfs  2.090 af

   Inflow=19.74 cfs  4.494 afReach PT2: ANALYSIS POINT 2 at BWD reservoir
   Outflow=19.74 cfs  4.494 af

   Inflow=18.64 cfs  2.750 afReach PT3: ANALYSIS POINT 3 at BWD reservoir
   Outflow=18.64 cfs  2.750 af

   Inflow=15.44 cfs  1.803 afReach PT4: ANALYSIS POINT 4 at BWD reservoir
   Outflow=15.44 cfs  1.803 af

   Inflow=40.15 cfs  9.047 afReach PT5: all points at BWD Reservoir
   Outflow=40.15 cfs  9.047 af

Avg. Flow Depth=1.60'   Max Vel=6.26 fps   Inflow=84.29 cfs  20.681 afReach PT6: Stream 9-1
n=0.030   L=483.0'   S=0.0145 '/'   Capacity=535.88 cfs   Outflow=81.42 cfs  20.647 af

Avg. Flow Depth=0.43'   Max Vel=8.92 fps   Inflow=3.68 cfs  0.636 afReach PT7: ANALYSIS POINT 7 at US 
18.0"  Round Pipe   n=0.013   L=83.0'   S=0.0398 '/'   Capacity=20.95 cfs   Outflow=3.68 cfs  0.635 af

Avg. Flow Depth=0.06'   Max Vel=4.91 fps   Inflow=0.83 cfs  0.103 afReach PT8: ANALYSIS POINT 8 at US 
36.0" x 24.0"  Box Pipe   n=0.011   L=76.0'   S=0.0632 '/'   Capacity=144.91 cfs   Outflow=0.83 cfs  0.103 af

Avg. Flow Depth=1.55'   Max Vel=28.72 fps   Inflow=105.90 cfs  24.934 afReach PT9: Analysis Pt Stream 9 at 
36.0"  Round Pipe   n=0.011   L=93.0'   S=0.0645 '/'   Capacity=200.22 cfs   Outflow=105.88 cfs  24.932 af

Avg. Flow Depth=1.61'   Max Vel=7.99 fps   Inflow=106.62 cfs  25.068 afReach S9-2: Stream 9
n=0.030   L=1,580.0'   S=0.0233 '/'   Capacity=161.21 cfs   Outflow=106.06 cfs  24.961 af

Avg. Flow Depth=1.56'   Max Vel=7.04 fps   Inflow=106.06 cfs  24.961 afReach S9-3: Stream 9
n=0.030   L=364.0'   S=0.0199 '/'   Capacity=177.67 cfs   Outflow=105.90 cfs  24.934 af

Total Runoff Area = 116.358 ac   Runoff Volume = 36.977 af   Average Runoff Depth = 3.81"
95.64% Pervious = 111.280 ac     4.36% Impervious = 5.078 ac
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Summary for Subcatchment 1S: SUBCAT 1

Runoff = 12.93 cfs @ 12.78 hrs,  Volume= 2.090 af,  Depth> 3.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.20"

Area (sf) CN Description

* 303,390 70 Woods, Good, HSG C/D
12,768 70 Woods, Good, HSG C

316,158 70 Weighted Average
316,158 100.00% Pervious Area

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

25.6 88 0.0450 0.06 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

3.5 65 0.0150 0.31 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

2.0 72 0.0550 0.59 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter   Kv= 2.5 fps

25.6 470 0.0150 0.31 Shallow Concentrated Flow, d-e
Forest w/Heavy Litter   Kv= 2.5 fps

1.0 203 0.1000 3.41 13.64 Trap/Vee/Rect Channel Flow, e-f
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

57.7 898 Total

Summary for Subcatchment 2S: SUBCAT 2

Runoff = 19.74 cfs @ 13.39 hrs,  Volume= 4.494 af,  Depth> 3.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.20"

Area (sf) CN Description

* 653,559 70 Woods, Good, HSG C/D
* 38,729 74 >75% Grass cover, Good, HSG C/D

692,288 70 Weighted Average
692,288 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

55.7 134 0.0150 0.04 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

5.8 175 0.0400 0.50 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

13.3 199 0.0100 0.25 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter   Kv= 2.5 fps

1.2 41 0.0490 0.55 Shallow Concentrated Flow, d-e
Forest w/Heavy Litter   Kv= 2.5 fps

22.1 468 0.0200 0.35 Shallow Concentrated Flow, e-f
Forest w/Heavy Litter   Kv= 2.5 fps

3.4 516 0.0550 2.53 10.11 Trap/Vee/Rect Channel Flow, f-g
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

101.5 1,533 Total

Summary for Subcatchment 3S: SUBCAT 3

Runoff = 18.64 cfs @ 12.67 hrs,  Volume= 2.750 af,  Depth> 3.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.20"

Area (sf) CN Description

* 205,588 74 >75% Grass cover, Good, HSG C/D
22,290 74 >75% Grass cover, Good, HSG C

163,239 70 Woods, Good, HSG C

391,117 72 Weighted Average
391,117 100.00% Pervious Area

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

19.1 115 0.0400 0.10 Sheet Flow, a-b
Woods: Light underbrush   n= 0.400   P2= 2.90"

3.4 155 0.0230 0.76 Shallow Concentrated Flow, b-c
Woodland   Kv= 5.0 fps

9.3 372 0.0090 0.66 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

2.3 134 0.0190 0.96 Shallow Concentrated Flow, d-e
Short Grass Pasture   Kv= 7.0 fps

12.6 254 0.0180 0.34 Shallow Concentrated Flow, e-f
Forest w/Heavy Litter   Kv= 2.5 fps

2.0 305 0.0560 2.55 10.21 Trap/Vee/Rect Channel Flow, f-g
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

48.7 1,335 Total
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Summary for Subcatchment 4S: SUBCAT 4

Runoff = 15.44 cfs @ 12.42 hrs,  Volume= 1.803 af,  Depth> 3.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.20"

Area (sf) CN Description

* 130,853 74 >75% Grass cover, Good, HSG C/D
26,033 74 >75% Grass cover, Good, HSG C
40,857 70 Woods, Good, HSG C

* 56,948 70 Woods, Good, HSG C/D

254,691 72 Weighted Average
254,691 100.00% Pervious Area

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

16.9 135 0.0270 0.13 Sheet Flow, a-b
Grass: Dense   n= 0.240   P2= 2.90"

7.8 462 0.0200 0.99 Shallow Concentrated Flow, b-c
Short Grass Pasture   Kv= 7.0 fps

2.2 184 0.0380 1.36 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

3.3 389 0.0330 1.96 7.83 Trap/Vee/Rect Channel Flow, d-e
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

30.2 1,170 Total

Summary for Subcatchment 5S: SUBCAT 5

Runoff = 14.53 cfs @ 12.43 hrs,  Volume= 1.729 af,  Depth> 3.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.20"

Area (sf) CN Description

* 156,287 74 >75% Grass cover, Good, HSG C/D
74,991 74 >75% Grass cover, Good, HSG C

231,278 74 Weighted Average
231,278 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

23.0 198 0.0270 0.14 Sheet Flow, a-b
Grass: Dense   n= 0.240   P2= 2.90"

2.9 146 0.0140 0.83 Shallow Concentrated Flow, b-c
Short Grass Pasture   Kv= 7.0 fps

3.8 285 0.0320 1.25 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

1.6 210 0.0430 2.24 8.94 Trap/Vee/Rect Channel Flow, d-e
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

31.3 839 Total

Summary for Subcatchment 6S: SUBCAT 6

Runoff = 19.71 cfs @ 12.57 hrs,  Volume= 2.692 af,  Depth> 4.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.20"

Area (sf) CN Description

* 142,888 70 Woods, Good, HSG C/D
10,372 70 Woods, Good, HSG C

* 61,952 74 >75% Grass cover, Good, HSG C/D
635 74 >75% Grass cover, Good, HSG C

51,989 80 >75% Grass cover, Good, HSG D
* 7,818 96 Gravel
* 34,971 98 Impervious

32,024 77 Woods, Good, HSG D

342,649 76 Weighted Average
307,678 89.79% Pervious Area
34,971 10.21% Impervious Area

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

32.0 67 0.0150 0.03 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

5.2 92 0.0140 0.30 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

1.8 74 0.0100 0.70 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

1.7 163 0.0550 1.64 Shallow Concentrated Flow, d-e
Short Grass Pasture   Kv= 7.0 fps

0.8 39 0.1000 0.79 Shallow Concentrated Flow, e-f
Forest w/Heavy Litter   Kv= 2.5 fps

0.1 10 0.5000 1.77 Shallow Concentrated Flow, f-g
Forest w/Heavy Litter   Kv= 2.5 fps

41.6 445 Total
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Summary for Subcatchment 7S: SUBCAT 7

Runoff = 3.68 cfs @ 12.88 hrs,  Volume= 0.636 af,  Depth> 3.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.20"

Area (sf) CN Description

* 93,505 70 Woods, Good, HSG C/D
* 2,878 74 >75% Grass cover, Good, HSG C/D

96,383 70 Weighted Average
96,383 100.00% Pervious Area

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

54.6 172 0.0260 0.05 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

2.8 112 0.0700 0.66 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

0.2 13 0.2300 1.20 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter   Kv= 2.5 fps

6.6 171 0.0300 0.43 Shallow Concentrated Flow, d-e
Forest w/Heavy Litter   Kv= 2.5 fps

0.5 73 0.0600 2.64 10.56 Trap/Vee/Rect Channel Flow, e-f
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  Earth, dense brush, high stage

64.7 541 Total

Summary for Subcatchment 8S: SUBCAT 8

Runoff = 0.83 cfs @ 12.48 hrs,  Volume= 0.103 af,  Depth> 3.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.20"

Area (sf) CN Description

* 12,652 70 Woods, Good, HSG C/D
* 2,324 74 >75% Grass cover, Good, HSG C/D

14,976 71 Weighted Average
14,976 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

32.0 67 0.0150 0.03 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

1.1 43 0.0700 0.66 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

0.1 14 0.7100 2.11 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter   Kv= 2.5 fps

1.5 152 0.0240 1.67 6.68 Trap/Vee/Rect Channel Flow, d-e
Bot.W=2.00'  D=1.00'  Z= 2.0 '/'  Top.W=6.00'
n= 0.100  

34.7 276 Total

Summary for Subcatchment 9S: OFFSITE 1 (Below Perkins Rd)

Runoff = 34.83 cfs @ 12.48 hrs,  Volume= 4.375 af,  Depth> 4.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.20"

Area (sf) CN Description

* 25,513 98 Impervious
* 532,320 74 >75% Grass cover, Good, HSG C/D
* 3,818 94 Gravel roads, HSG C/D

8,857 74 >75% Grass cover, Good, HSG C

570,508 75 Weighted Average
544,995 95.53% Pervious Area
25,513 4.47% Impervious Area

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

0.1 15 0.2000 2.25 Sheet Flow, a-b
Smooth surfaces   n= 0.011   P2= 2.90"

12.6 373 0.0050 0.49 Shallow Concentrated Flow, b-c
Short Grass Pasture   Kv= 7.0 fps

13.1 715 0.0170 0.91 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

9.3 250 0.0320 0.45 Shallow Concentrated Flow, d-e
Forest w/Heavy Litter   Kv= 2.5 fps

35.1 1,353 Total

Summary for Subcatchment 10S: OFFSITE 2 (above Perkins Rd)

Runoff = 55.26 cfs @ 13.28 hrs,  Volume= 12.013 af,  Depth> 3.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.20"
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Area (sf) CN Description

* 298,066 70 Woods, Good, HSG C/D
* 42,276 98 Impervious
* 1,304,640 74 >75% Grass cover, Good, HSG C/D

1,644,982 74 Weighted Average
1,602,706 97.43% Pervious Area

42,276 2.57% Impervious Area

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

45.2 141 0.0280 0.05 Sheet Flow, a-b
Woods: Dense underbrush   n= 0.800   P2= 2.90"

15.3 384 0.0280 0.42 Shallow Concentrated Flow, b-c
Forest w/Heavy Litter   Kv= 2.5 fps

2.5 227 0.0480 1.53 Shallow Concentrated Flow, c-d
Short Grass Pasture   Kv= 7.0 fps

18.6 780 0.0100 0.70 Shallow Concentrated Flow, d-e
Short Grass Pasture   Kv= 7.0 fps

12.6 689 0.0170 0.91 Shallow Concentrated Flow, e-f
Short Grass Pasture   Kv= 7.0 fps

94.2 2,221 Total

Summary for Subcatchment 11S: OFFSITE 3 (Matthew Brothers Lot)

Runoff = 61.36 cfs @ 12.10 hrs,  Volume= 4.292 af,  Depth> 4.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-year Rainfall=7.20"

Area (sf) CN Description

* 118,437 98 Impervious
* 237,621 70 Woods, Good, HSG C/D
* 157,469 74 >75% Grass cover, Good, HSG C/D

513,527 78 Weighted Average
395,090 76.94% Pervious Area
118,437 23.06% Impervious Area

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

0.1 16 0.1870 2.22 Sheet Flow, a-b
Smooth surfaces   n= 0.011   P2= 2.90"

4.7 419 0.0100 1.50 Shallow Concentrated Flow, b-c
Grassed Waterway   Kv= 15.0 fps

2.0 97 0.1000 0.79 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter   Kv= 2.5 fps

6.8 532 Total
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Summary for Reach 5R: ANALYSIS POINT 5

Inflow Area = 5.309 ac, 0.00% Impervious,  Inflow Depth > 3.91"    for  100-year event
Inflow = 14.53 cfs @ 12.43 hrs,  Volume= 1.729 af
Outflow = 14.53 cfs @ 12.43 hrs,  Volume= 1.729 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 6R: AP for SC 6

Inflow Area = 7.866 ac, 10.21% Impervious,  Inflow Depth > 4.11"    for  100-year event
Inflow = 19.71 cfs @ 12.57 hrs,  Volume= 2.692 af
Outflow = 19.71 cfs @ 12.57 hrs,  Volume= 2.692 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 9R: ANALYSIS POINT 9

Inflow Area = 13.097 ac, 4.47% Impervious,  Inflow Depth > 4.01"    for  100-year event
Inflow = 34.83 cfs @ 12.48 hrs,  Volume= 4.375 af
Outflow = 34.83 cfs @ 12.48 hrs,  Volume= 4.375 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 10R: Perkins Road Culvert

Inflow Area = 37.764 ac, 2.57% Impervious,  Inflow Depth > 3.82"    for  100-year event
Inflow = 55.26 cfs @ 13.28 hrs,  Volume= 12.013 af
Outflow = 31.99 cfs @ 12.75 hrs,  Volume= 12.014 af,  Atten= 42%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 11.61 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 7.35 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 79 cf @ 12.70 hrs
Average Depth at Peak Storage= 2.00'
Bank-Full Depth= 2.00'  Flow Area= 3.1 sf,  Capacity= 31.99 cfs

24.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 25.0'   Slope= 0.0200 '/'
Inlet Invert= 75.50',  Outlet Invert= 75.00'
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Summary for Reach 11R: At Stream 9

Inflow Area = 11.789 ac, 23.06% Impervious,  Inflow Depth > 4.37"    for  100-year event
Inflow = 61.36 cfs @ 12.10 hrs,  Volume= 4.292 af
Outflow = 61.36 cfs @ 12.10 hrs,  Volume= 4.292 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT1: Analysis Point 1 at BWD Little River

Inflow Area = 7.258 ac, 0.00% Impervious,  Inflow Depth > 3.46"    for  100-year event
Inflow = 12.93 cfs @ 12.78 hrs,  Volume= 2.090 af
Outflow = 12.93 cfs @ 12.78 hrs,  Volume= 2.090 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT2: ANALYSIS POINT 2 at BWD reservoir

Inflow Area = 15.893 ac, 0.00% Impervious,  Inflow Depth > 3.39"    for  100-year event
Inflow = 19.74 cfs @ 13.39 hrs,  Volume= 4.494 af
Outflow = 19.74 cfs @ 13.39 hrs,  Volume= 4.494 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT3: ANALYSIS POINT 3 at BWD reservoir

Inflow Area = 8.979 ac, 0.00% Impervious,  Inflow Depth > 3.68"    for  100-year event
Inflow = 18.64 cfs @ 12.67 hrs,  Volume= 2.750 af
Outflow = 18.64 cfs @ 12.67 hrs,  Volume= 2.750 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT4: ANALYSIS POINT 4 at BWD reservoir

Inflow Area = 5.847 ac, 0.00% Impervious,  Inflow Depth > 3.70"    for  100-year event
Inflow = 15.44 cfs @ 12.42 hrs,  Volume= 1.803 af
Outflow = 15.44 cfs @ 12.42 hrs,  Volume= 1.803 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT5: all points at BWD Reservoir

Inflow Area = 30.718 ac, 0.00% Impervious,  Inflow Depth > 3.53"    for  100-year event
Inflow = 40.15 cfs @ 12.65 hrs,  Volume= 9.047 af
Outflow = 40.15 cfs @ 12.65 hrs,  Volume= 9.047 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach PT6: Stream 9-1

Inflow Area = 62.650 ac, 6.82% Impervious,  Inflow Depth > 3.96"    for  100-year event
Inflow = 84.29 cfs @ 12.11 hrs,  Volume= 20.681 af
Outflow = 81.42 cfs @ 12.16 hrs,  Volume= 20.647 af,  Atten= 3%,  Lag= 2.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.26 fps,  Min. Travel Time= 1.3 min
Avg. Velocity = 3.32 fps,  Avg. Travel Time= 2.4 min

Peak Storage= 6,341 cf @ 12.13 hrs
Average Depth at Peak Storage= 1.60'
Bank-Full Depth= 4.00'  Flow Area= 52.0 sf,  Capacity= 535.88 cfs

5.00'  x  4.00'  deep channel,  n= 0.030  Stream, clean & straight
Side Slope Z-value= 2.0 '/'   Top Width= 21.00'
Length= 483.0'   Slope= 0.0145 '/'
Inlet Invert= 71.00',  Outlet Invert= 64.00'

Summary for Reach PT7: ANALYSIS POINT 7 at US Rte 1 culvert

Inflow Area = 2.213 ac, 0.00% Impervious,  Inflow Depth > 3.45"    for  100-year event
Inflow = 3.68 cfs @ 12.88 hrs,  Volume= 0.636 af
Outflow = 3.68 cfs @ 12.88 hrs,  Volume= 0.635 af,  Atten= 0%,  Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.92 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 4.60 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 34 cf @ 12.88 hrs
Average Depth at Peak Storage= 0.43'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 20.95 cfs

18.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 83.0'   Slope= 0.0398 '/'
Inlet Invert= 21.60',  Outlet Invert= 18.30'
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Summary for Reach PT8: ANALYSIS POINT 8 at US Rte 1 culvert

Inflow Area = 0.344 ac, 0.00% Impervious,  Inflow Depth > 3.59"    for  100-year event
Inflow = 0.83 cfs @ 12.48 hrs,  Volume= 0.103 af
Outflow = 0.83 cfs @ 12.49 hrs,  Volume= 0.103 af,  Atten= 0%,  Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.91 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 2.66 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 13 cf @ 12.49 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 2.00'  Flow Area= 6.0 sf,  Capacity= 144.91 cfs

36.0" W x 24.0" H  Box Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 76.0'   Slope= 0.0632 '/'
Inlet Invert= 23.40',  Outlet Invert= 18.60'

Summary for Reach PT9: Analysis Pt Stream 9 at US Rte 1 Culvert

Inflow Area = 75.825 ac, 6.70% Impervious,  Inflow Depth > 3.95"    for  100-year event
Inflow = 105.90 cfs @ 12.62 hrs,  Volume= 24.934 af
Outflow = 105.88 cfs @ 12.62 hrs,  Volume= 24.932 af,  Atten= 0%,  Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 28.72 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 15.60 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 343 cf @ 12.62 hrs
Average Depth at Peak Storage= 1.55'
Bank-Full Depth= 3.00'  Flow Area= 7.1 sf,  Capacity= 200.22 cfs
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36.0"  Round Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 93.0'   Slope= 0.0645 '/'
Inlet Invert= 20.00',  Outlet Invert= 14.00'

Summary for Reach S9-2: Stream 9

Inflow Area = 75.825 ac, 6.70% Impervious,  Inflow Depth > 3.97"    for  100-year event
Inflow = 106.62 cfs @ 12.50 hrs,  Volume= 25.068 af
Outflow = 106.06 cfs @ 12.59 hrs,  Volume= 24.961 af,  Atten= 1%,  Lag= 5.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.99 fps,  Min. Travel Time= 3.3 min
Avg. Velocity = 4.10 fps,  Avg. Travel Time= 6.4 min

Peak Storage= 20,992 cf @ 12.54 hrs
Average Depth at Peak Storage= 1.61'
Bank-Full Depth= 2.00'  Flow Area= 18.0 sf,  Capacity= 161.21 cfs

5.00'  x  2.00'  deep channel,  n= 0.030  Stream, clean & straight
Side Slope Z-value= 2.0 '/'   Top Width= 13.00'
Length= 1,580.0'   Slope= 0.0233 '/'
Inlet Invert= 64.00',  Outlet Invert= 27.25'

Summary for Reach S9-3: Stream 9

Inflow Area = 75.825 ac, 6.70% Impervious,  Inflow Depth > 3.95"    for  100-year event
Inflow = 106.06 cfs @ 12.59 hrs,  Volume= 24.961 af
Outflow = 105.90 cfs @ 12.62 hrs,  Volume= 24.934 af,  Atten= 0%,  Lag= 1.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.04 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 3.71 fps,  Avg. Travel Time= 1.6 min
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Peak Storage= 5,483 cf @ 12.60 hrs
Average Depth at Peak Storage= 1.56'
Bank-Full Depth= 2.00'  Flow Area= 22.0 sf,  Capacity= 177.67 cfs

5.00'  x  2.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0  4.0 '/'   Top Width= 17.00'
Length= 364.0'   Slope= 0.0199 '/'
Inlet Invert= 27.25',  Outlet Invert= 20.00'
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