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Figure 9: Reach

February 2020

Note: Reach modeling was only used in Watershed 4B
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Summary for Subcatchment WS-1: WS-1

Runoff = 0.90 cfs @ 8.00 hrs,  Volume= 0.352 af,  Depth= 1.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-yr Rainfall=4.44"

Area (ac) CN Description
0.080 82 Farmsteads, HSG C
0.012 74 Pasture/grassland/range, Good, HSG C
0.083 79 Vineyard, Fair, HSG C
2.105 70 Woods, Good, HSG C
0.203 72 Woods/grass comb., Good, HSG C
2.484 71 Weighted Average
2.484 100.00% Pervious Area

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

4.3 100 0.2600 0.38 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

0.1 87 0.3800 9.92 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.5 422 0.3000 13.60 27.20 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

4.9 609 Total

Subcatchment WS-1: WS-1
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Type IA 24-hr
2-yr Rainfall=4.44"

Runoff Area=2.484 ac
Runoff Volume=0.352 af

Runoff Depth=1.70"
Flow Length=609'

Tc=4.9 min
CN=71

0.90 cfs
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Summary for Subcatchment WS-2: WS-2

Runoff = 0.61 cfs @ 8.02 hrs,  Volume= 0.245 af,  Depth= 1.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-yr Rainfall=4.44"

Area (ac) CN Description
0.056 82 Farmsteads, HSG C
1.743 70 Woods, Good, HSG C
1.799 70 Weighted Average
1.799 100.00% Pervious Area

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

5.6 100 0.1400 0.30 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

1.5 824 0.3100 8.96 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

7.1 924 Total

Subcatchment WS-2: WS-2
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Type IA 24-hr
2-yr Rainfall=4.44"

Runoff Area=1.799 ac
Runoff Volume=0.245 af

Runoff Depth=1.63"
Flow Length=924'

Tc=7.1 min
CN=70

0.61 cfs
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Summary for Subcatchment WS-3: WS-3

Runoff = 2.64 cfs @ 8.02 hrs,  Volume= 1.009 af,  Depth= 1.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-yr Rainfall=4.44"

Area (ac) CN Description
0.693 82 Farmsteads, HSG C
0.038 96 Gravel surface, HSG C
0.001 74 Pasture/grassland/range, Good, HSG C
0.202 98 Paved roads w/curbs & sewers, HSG C
0.714 79 Vineyard, Fair, HSG C
4.897 70 Woods, Good, HSG C
6.545 73 Weighted Average
6.344 96.92% Pervious Area
0.202 3.08% Impervious Area

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

8.0 87 0.4800 0.18 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.44"

0.9 591 0.4400 10.68 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 216 0.4300 16.28 32.56 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

9.1 894 Total
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Subcatchment WS-3: WS-3

Runoff

Hydrograph
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Type IA 24-hr
2-yr Rainfall=4.44"

Runoff Area=6.545 ac
Runoff Volume=1.009 af

Runoff Depth=1.85"
Flow Length=894'

Tc=9.1 min
CN=73

2.64 cfs
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Summary for Subcatchment WS-4: WS-4

Runoff = 1.54 cfs @ 8.03 hrs,  Volume= 0.630 af,  Depth= 1.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-yr Rainfall=4.44"

Area (ac) CN Description
0.010 87 Dirt roads, HSG C
0.005 82 Farmsteads, HSG C
0.015 89 Gravel roads, HSG C
0.000 96 Gravel surface, HSG C
0.009 98 Paved roads w/curbs & sewers, HSG C
4.594 70 Woods, Good, HSG C
4.633 70 Weighted Average
4.624 99.80% Pervious Area
0.009 0.20% Impervious Area

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

8.0 88 0.4900 0.18 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.44"

1.3 715 0.3500 9.52 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 127 0.3100 13.82 27.65 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

9.5 930 Total
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Subcatchment WS-4: WS-4

Runoff
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Type IA 24-hr
2-yr Rainfall=4.44"

Runoff Area=4.633 ac
Runoff Volume=0.630 af

Runoff Depth=1.63"
Flow Length=930'

Tc=9.5 min
CN=70

1.54 cfs
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Summary for Subcatchment WS-5: WS-5

Runoff = 4.95 cfs @ 8.05 hrs,  Volume= 1.998 af,  Depth= 1.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-yr Rainfall=4.44"

Area (ac) CN Description
* 0.000 0 , HSG C

0.283 91 Fallow, bare soil, HSG C
0.334 74 Pasture/grassland/range, Good, HSG C
0.118 79 Vineyard, Fair, HSG C

13.346 70 Woods, Good, HSG C
14.081 71 Weighted Average
14.081 100.00% Pervious Area

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

8.0 42 0.0100 0.09 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

2.7 1,544 0.3400 9.39 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 155 0.3200 14.05 28.09 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

10.9 1,741 Total

Subcatchment WS-5: WS-5
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Type IA 24-hr
2-yr Rainfall=4.44"

Runoff Area=14.081 ac
Runoff Volume=1.998 af

Runoff Depth=1.70"
Flow Length=1,741'

Tc=10.9 min
CN=71

4.95 cfs
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Summary for Subcatchment WS-1: WS-1

Runoff = 1.96 cfs @ 7.96 hrs,  Volume= 0.684 af,  Depth= 3.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-yr Rainfall=6.50"

Area (ac) CN Description
0.080 82 Farmsteads, HSG C
0.012 74 Pasture/grassland/range, Good, HSG C
0.083 79 Vineyard, Fair, HSG C
2.105 70 Woods, Good, HSG C
0.203 72 Woods/grass comb., Good, HSG C
2.484 71 Weighted Average
2.484 100.00% Pervious Area

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

4.3 100 0.2600 0.38 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

0.1 87 0.3800 9.92 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.5 422 0.3000 13.60 27.20 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

4.9 609 Total

Subcatchment WS-1: WS-1
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Type IA 24-hr
10-yr Rainfall=6.50"

Runoff Area=2.484 ac
Runoff Volume=0.684 af

Runoff Depth=3.31"
Flow Length=609'

Tc=4.9 min
CN=71

1.96 cfs
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Summary for Subcatchment WS-2: WS-2

Runoff = 1.36 cfs @ 7.99 hrs,  Volume= 0.481 af,  Depth= 3.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-yr Rainfall=6.50"

Area (ac) CN Description
0.056 82 Farmsteads, HSG C
1.743 70 Woods, Good, HSG C
1.799 70 Weighted Average
1.799 100.00% Pervious Area

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

5.6 100 0.1400 0.30 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

1.5 824 0.3100 8.96 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

7.1 924 Total

Subcatchment WS-2: WS-2

Runoff

Hydrograph
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Type IA 24-hr
10-yr Rainfall=6.50"

Runoff Area=1.799 ac
Runoff Volume=0.481 af

Runoff Depth=3.21"
Flow Length=924'

Tc=7.1 min
CN=70

1.36 cfs
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Summary for Subcatchment WS-3: WS-3

Runoff = 5.54 cfs @ 8.00 hrs,  Volume= 1.913 af,  Depth= 3.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-yr Rainfall=6.50"

Area (ac) CN Description
0.693 82 Farmsteads, HSG C
0.038 96 Gravel surface, HSG C
0.001 74 Pasture/grassland/range, Good, HSG C
0.202 98 Paved roads w/curbs & sewers, HSG C
0.714 79 Vineyard, Fair, HSG C
4.897 70 Woods, Good, HSG C
6.545 73 Weighted Average
6.344 96.92% Pervious Area
0.202 3.08% Impervious Area

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

8.0 87 0.4800 0.18 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.44"

0.9 591 0.4400 10.68 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 216 0.4300 16.28 32.56 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

9.1 894 Total
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Subcatchment WS-3: WS-3

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr
10-yr Rainfall=6.50"

Runoff Area=6.545 ac
Runoff Volume=1.913 af

Runoff Depth=3.51"
Flow Length=894'

Tc=9.1 min
CN=73

5.54 cfs
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Summary for Subcatchment WS-4: WS-4

Runoff = 3.47 cfs @ 8.03 hrs,  Volume= 1.238 af,  Depth= 3.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-yr Rainfall=6.50"

Area (ac) CN Description
0.010 87 Dirt roads, HSG C
0.005 82 Farmsteads, HSG C
0.015 89 Gravel roads, HSG C
0.000 96 Gravel surface, HSG C
0.009 98 Paved roads w/curbs & sewers, HSG C
4.594 70 Woods, Good, HSG C
4.633 70 Weighted Average
4.624 99.80% Pervious Area
0.009 0.20% Impervious Area

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

8.0 88 0.4900 0.18 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.44"

1.3 715 0.3500 9.52 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 127 0.3100 13.82 27.65 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

9.5 930 Total
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Subcatchment WS-4: WS-4

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr
10-yr Rainfall=6.50"

Runoff Area=4.633 ac
Runoff Volume=1.238 af

Runoff Depth=3.21"
Flow Length=930'

Tc=9.5 min
CN=70

3.47 cfs
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Summary for Subcatchment WS-5: WS-5

Runoff = 10.94 cfs @ 8.03 hrs,  Volume= 3.880 af,  Depth= 3.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-yr Rainfall=6.50"

Area (ac) CN Description
* 0.000 0 , HSG C

0.283 91 Fallow, bare soil, HSG C
0.334 74 Pasture/grassland/range, Good, HSG C
0.118 79 Vineyard, Fair, HSG C

13.346 70 Woods, Good, HSG C
14.081 71 Weighted Average
14.081 100.00% Pervious Area

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

8.0 42 0.0100 0.09 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

2.7 1,544 0.3400 9.39 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 155 0.3200 14.05 28.09 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

10.9 1,741 Total

Subcatchment WS-5: WS-5
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Type IA 24-hr
10-yr Rainfall=6.50"

Runoff Area=14.081 ac
Runoff Volume=3.880 af

Runoff Depth=3.31"
Flow Length=1,741'

Tc=10.9 min
CN=71

10.94 cfs
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Summary for Subcatchment WS-1: WS-1

Runoff = 3.13 cfs @ 7.93 hrs,  Volume= 1.042 af,  Depth= 5.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  50-yr Rainfall=8.52"

Area (ac) CN Description
0.080 82 Farmsteads, HSG C
0.012 74 Pasture/grassland/range, Good, HSG C
0.083 79 Vineyard, Fair, HSG C
2.105 70 Woods, Good, HSG C
0.203 72 Woods/grass comb., Good, HSG C
2.484 71 Weighted Average
2.484 100.00% Pervious Area

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

4.3 100 0.2600 0.38 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

0.1 87 0.3800 9.92 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.5 422 0.3000 13.60 27.20 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

4.9 609 Total

Subcatchment WS-1: WS-1

Runoff

Hydrograph
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Type IA 24-hr
50-yr Rainfall=8.52"

Runoff Area=2.484 ac
Runoff Volume=1.042 af

Runoff Depth=5.03"
Flow Length=609'

Tc=4.9 min
CN=71

3.13 cfs
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Summary for Subcatchment WS-2: WS-2

Runoff = 2.19 cfs @ 7.96 hrs,  Volume= 0.737 af,  Depth= 4.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  50-yr Rainfall=8.52"

Area (ac) CN Description
0.056 82 Farmsteads, HSG C
1.743 70 Woods, Good, HSG C
1.799 70 Weighted Average
1.799 100.00% Pervious Area

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

5.6 100 0.1400 0.30 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

1.5 824 0.3100 8.96 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

7.1 924 Total

Subcatchment WS-2: WS-2
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Type IA 24-hr
50-yr Rainfall=8.52"

Runoff Area=1.799 ac
Runoff Volume=0.737 af

Runoff Depth=4.91"
Flow Length=924'

Tc=7.1 min
CN=70

2.19 cfs
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Summary for Subcatchment WS-3: WS-3

Runoff = 8.67 cfs @ 8.00 hrs,  Volume= 2.876 af,  Depth= 5.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  50-yr Rainfall=8.52"

Area (ac) CN Description
0.693 82 Farmsteads, HSG C
0.038 96 Gravel surface, HSG C
0.001 74 Pasture/grassland/range, Good, HSG C
0.202 98 Paved roads w/curbs & sewers, HSG C
0.714 79 Vineyard, Fair, HSG C
4.897 70 Woods, Good, HSG C
6.545 73 Weighted Average
6.344 96.92% Pervious Area
0.202 3.08% Impervious Area

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

8.0 87 0.4800 0.18 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.44"

0.9 591 0.4400 10.68 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 216 0.4300 16.28 32.56 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

9.1 894 Total
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Subcatchment WS-3: WS-3
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Type IA 24-hr
50-yr Rainfall=8.52"

Runoff Area=6.545 ac
Runoff Volume=2.876 af

Runoff Depth=5.27"
Flow Length=894'

Tc=9.1 min
CN=73

8.67 cfs
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Summary for Subcatchment WS-4: WS-4

Runoff = 5.60 cfs @ 8.01 hrs,  Volume= 1.897 af,  Depth= 4.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  50-yr Rainfall=8.52"

Area (ac) CN Description
0.010 87 Dirt roads, HSG C
0.005 82 Farmsteads, HSG C
0.015 89 Gravel roads, HSG C
0.000 96 Gravel surface, HSG C
0.009 98 Paved roads w/curbs & sewers, HSG C
4.594 70 Woods, Good, HSG C
4.633 70 Weighted Average
4.624 99.80% Pervious Area
0.009 0.20% Impervious Area

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

8.0 88 0.4900 0.18 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.44"

1.3 715 0.3500 9.52 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 127 0.3100 13.82 27.65 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

9.5 930 Total
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Subcatchment WS-4: WS-4
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Type IA 24-hr
50-yr Rainfall=8.52"

Runoff Area=4.633 ac
Runoff Volume=1.897 af

Runoff Depth=4.91"
Flow Length=930'

Tc=9.5 min
CN=70

5.60 cfs
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Summary for Subcatchment WS-5: WS-5

Runoff = 17.47 cfs @ 8.01 hrs,  Volume= 5.907 af,  Depth= 5.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  50-yr Rainfall=8.52"

Area (ac) CN Description
* 0.000 0 , HSG C

0.283 91 Fallow, bare soil, HSG C
0.334 74 Pasture/grassland/range, Good, HSG C
0.118 79 Vineyard, Fair, HSG C

13.346 70 Woods, Good, HSG C
14.081 71 Weighted Average
14.081 100.00% Pervious Area

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

8.0 42 0.0100 0.09 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

2.7 1,544 0.3400 9.39 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 155 0.3200 14.05 28.09 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

10.9 1,741 Total

Subcatchment WS-5: WS-5
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Type IA 24-hr
50-yr Rainfall=8.52"

Runoff Area=14.081 ac
Runoff Volume=5.907 af

Runoff Depth=5.03"
Flow Length=1,741'

Tc=10.9 min
CN=71

17.47 cfs
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Summary for Subcatchment WS-1: WS-1

Runoff = 3.63 cfs @ 7.93 hrs,  Volume= 1.196 af,  Depth= 5.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  100-yr Rainfall=9.36"

Area (ac) CN Description
0.080 82 Farmsteads, HSG C
0.012 74 Pasture/grassland/range, Good, HSG C
0.083 79 Vineyard, Fair, HSG C
2.105 70 Woods, Good, HSG C
0.203 72 Woods/grass comb., Good, HSG C
2.484 71 Weighted Average
2.484 100.00% Pervious Area

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

4.3 100 0.2600 0.38 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

0.1 87 0.3800 9.92 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.5 422 0.3000 13.60 27.20 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

4.9 609 Total

Subcatchment WS-1: WS-1
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Type IA 24-hr
100-yr Rainfall=9.36"

Runoff Area=2.484 ac
Runoff Volume=1.196 af

Runoff Depth=5.78"
Flow Length=609'

Tc=4.9 min
CN=71

3.63 cfs
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Summary for Subcatchment WS-2: WS-2

Runoff = 2.55 cfs @ 7.96 hrs,  Volume= 0.848 af,  Depth= 5.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  100-yr Rainfall=9.36"

Area (ac) CN Description
0.056 82 Farmsteads, HSG C
1.743 70 Woods, Good, HSG C
1.799 70 Weighted Average
1.799 100.00% Pervious Area

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

5.6 100 0.1400 0.30 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

1.5 824 0.3100 8.96 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

7.1 924 Total

Subcatchment WS-2: WS-2
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Type IA 24-hr
100-yr Rainfall=9.36"

Runoff Area=1.799 ac
Runoff Volume=0.848 af

Runoff Depth=5.65"
Flow Length=924'

Tc=7.1 min
CN=70

2.55 cfs
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Summary for Subcatchment WS-3: WS-3

Runoff = 10.01 cfs @ 7.98 hrs,  Volume= 3.290 af,  Depth= 6.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  100-yr Rainfall=9.36"

Area (ac) CN Description
0.693 82 Farmsteads, HSG C
0.038 96 Gravel surface, HSG C
0.001 74 Pasture/grassland/range, Good, HSG C
0.202 98 Paved roads w/curbs & sewers, HSG C
0.714 79 Vineyard, Fair, HSG C
4.897 70 Woods, Good, HSG C
6.545 73 Weighted Average
6.344 96.92% Pervious Area
0.202 3.08% Impervious Area

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

8.0 87 0.4800 0.18 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.44"

0.9 591 0.4400 10.68 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 216 0.4300 16.28 32.56 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

9.1 894 Total
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Subcatchment WS-3: WS-3
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Type IA 24-hr
100-yr Rainfall=9.36"

Runoff Area=6.545 ac
Runoff Volume=3.290 af

Runoff Depth=6.03"
Flow Length=894'

Tc=9.1 min
CN=73

10.01 cfs
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Summary for Subcatchment WS-4: WS-4

Runoff = 6.53 cfs @ 7.99 hrs,  Volume= 2.183 af,  Depth= 5.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  100-yr Rainfall=9.36"

Area (ac) CN Description
0.010 87 Dirt roads, HSG C
0.005 82 Farmsteads, HSG C
0.015 89 Gravel roads, HSG C
0.000 96 Gravel surface, HSG C
0.009 98 Paved roads w/curbs & sewers, HSG C
4.594 70 Woods, Good, HSG C
4.633 70 Weighted Average
4.624 99.80% Pervious Area
0.009 0.20% Impervious Area

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

8.0 88 0.4900 0.18 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.44"

1.3 715 0.3500 9.52 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 127 0.3100 13.82 27.65 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

9.5 930 Total
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Subcatchment WS-4: WS-4
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Type IA 24-hr
100-yr Rainfall=9.36"

Runoff Area=4.633 ac
Runoff Volume=2.183 af

Runoff Depth=5.65"
Flow Length=930'

Tc=9.5 min
CN=70

6.53 cfs
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Summary for Subcatchment WS-5: WS-5

Runoff = 20.31 cfs @ 8.01 hrs,  Volume= 6.782 af,  Depth= 5.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  100-yr Rainfall=9.36"

Area (ac) CN Description
* 0.000 0 , HSG C

0.283 91 Fallow, bare soil, HSG C
0.334 74 Pasture/grassland/range, Good, HSG C
0.118 79 Vineyard, Fair, HSG C

13.346 70 Woods, Good, HSG C
14.081 71 Weighted Average
14.081 100.00% Pervious Area

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

8.0 42 0.0100 0.09 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

2.7 1,544 0.3400 9.39 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 155 0.3200 14.05 28.09 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

10.9 1,741 Total

Subcatchment WS-5: WS-5
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Type IA 24-hr
100-yr Rainfall=9.36"

Runoff Area=14.081 ac
Runoff Volume=6.782 af

Runoff Depth=5.78"
Flow Length=1,741'

Tc=10.9 min
CN=71

20.31 cfs
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Summary for Subcatchment WS-1: WS-1

Runoff = 0.90 cfs @ 8.00 hrs,  Volume= 0.352 af,  Depth= 1.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-yr Rainfall=4.44"

Area (ac) CN Description
0.000 82 Farmsteads, HSG C
0.008 74 Pasture/grassland/range, Good, HSG C
0.084 79 Vineyard, Fair, HSG C
0.450 75 Vineyard, Good, HSG C
1.812 70 Woods, Good, HSG C
0.129 72 Woods/grass comb., Good, HSG C
2.484 71 Weighted Average
2.484 100.00% Pervious Area

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

4.3 100 0.2600 0.38 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

0.1 87 0.3800 9.92 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.5 422 0.3000 13.60 27.20 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

4.9 609 Total
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Subcatchment WS-1: WS-1
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Type IA 24-hr
2-yr Rainfall=4.44"

Runoff Area=2.484 ac
Runoff Volume=0.352 af

Runoff Depth=1.70"
Flow Length=609'

Tc=4.9 min
CN=71

0.90 cfs
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Summary for Subcatchment WS-2: WS-2

Runoff = 0.61 cfs @ 8.02 hrs,  Volume= 0.245 af,  Depth= 1.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-yr Rainfall=4.44"

Area (ac) CN Description
0.016 82 Farmsteads, HSG C
0.107 75 Vineyard, Good, HSG C
1.677 70 Woods, Good, HSG C
1.799 70 Weighted Average
1.799 100.00% Pervious Area

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

5.6 100 0.1400 0.30 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

1.5 824 0.3100 8.96 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

7.1 924 Total

Subcatchment WS-2: WS-2
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Type IA 24-hr
2-yr Rainfall=4.44"

Runoff Area=1.799 ac
Runoff Volume=0.245 af

Runoff Depth=1.63"
Flow Length=924'

Tc=7.1 min
CN=70

0.61 cfs
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Summary for Subcatchment WS-3: WS-3

Runoff = 2.62 cfs @ 8.04 hrs,  Volume= 1.009 af,  Depth= 1.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-yr Rainfall=4.44"

Area (ac) CN Description
* 0.000 0 , HSG C

0.514 82 Farmsteads, HSG C
0.001 74 Pasture/grassland/range, Good, HSG C
0.202 98 Paved roads w/curbs & sewers, HSG C
0.714 79 Vineyard, Fair, HSG C
0.870 75 Vineyard, Good, HSG C
4.245 70 Woods, Good, HSG C
6.545 73 Weighted Average
6.344 96.92% Pervious Area
0.202 3.08% Impervious Area

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

8.0 87 0.4800 0.18 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.44"

0.2 159 0.4600 10.92 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 134 0.2400 12.16 24.33 Trap/Vee/Rect Channel Flow, Std. Ditch
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

1.6 30 0.3000 0.32 Sheet Flow, Sheet - Post Rock Apron
Grass: Dense   n= 0.240   P2= 4.44"

0.5 363 0.5500 11.94 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.1 118 0.3600 14.90 29.79 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

10.6 891 Total
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Subcatchment WS-3: WS-3
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Type IA 24-hr
2-yr Rainfall=4.44"

Runoff Area=6.545 ac
Runoff Volume=1.009 af

Runoff Depth=1.85"
Flow Length=891'

Tc=10.6 min
CN=73

2.62 cfs
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Summary for Subcatchment WS-4A: WS-4A

Runoff = 0.85 cfs @ 8.02 hrs,  Volume= 0.323 af,  Depth= 1.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-yr Rainfall=4.44"

Area (ac) CN Description
1.086 75 Vineyard, Good, HSG C
1.010 70 Woods, Good, HSG C
2.096 73 Weighted Average
2.096 100.00% Pervious Area

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

8.0 88 0.4900 0.18 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.44"

0.4 261 0.4800 11.15 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 81 0.1000 7.85 15.70 Trap/Vee/Rect Channel Flow, Std. Ditch
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

0.3 246 0.2300 13.49 4.71 Pipe Channel, 8" SWCPP
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.016  

8.9 676 Total

Subcatchment WS-4A: WS-4A
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Type IA 24-hr
2-yr Rainfall=4.44"

Runoff Area=2.096 ac
Runoff Volume=0.323 af

Runoff Depth=1.85"
Flow Length=676'

Tc=8.9 min
CN=73

0.85 cfs
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Summary for Subcatchment WS-4B: WS-4B

Runoff = 0.96 cfs @ 8.02 hrs,  Volume= 0.376 af,  Depth= 1.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-yr Rainfall=4.44"

Area (ac) CN Description
0.000 82 Farmsteads, HSG C
0.001 89 Gravel roads, HSG C
0.009 98 Paved roads w/curbs & sewers, HSG C
1.048 75 Vineyard, Good, HSG C
1.478 70 Woods, Good, HSG C
2.537 72 Weighted Average
2.528 99.64% Pervious Area
0.009 0.36% Impervious Area

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

7.9 60 0.2300 0.13 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.44"

0.8 416 0.3000 8.82 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 127 0.3100 13.82 27.65 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

8.9 603 Total
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Subcatchment WS-4B: WS-4B

Runoff
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Type IA 24-hr
2-yr Rainfall=4.44"

Runoff Area=2.537 ac
Runoff Volume=0.376 af

Runoff Depth=1.78"
Flow Length=603'

Tc=8.9 min
CN=72

0.96 cfs
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Summary for Subcatchment WS-5: WS-5

Runoff = 4.90 cfs @ 8.05 hrs,  Volume= 1.998 af,  Depth= 1.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-yr Rainfall=4.44"

Area (ac) CN Description
0.283 91 Fallow, bare soil, HSG C
0.334 74 Pasture/grassland/range, Good, HSG C
0.118 79 Vineyard, Fair, HSG C
2.254 75 Vineyard, Good, HSG C

11.093 70 Woods, Good, HSG C
14.081 71 Weighted Average
14.081 100.00% Pervious Area

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

8.0 42 0.0100 0.09 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

1.3 819 0.4100 10.31 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.1 45 0.2900 13.37 26.74 Trap/Vee/Rect Channel Flow, Std. Ditch
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

0.1 117 0.3300 16.16 5.64 Pipe Channel, 8" SWCPP
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.016  

0.3 187 0.1100 10.19 5.56 Pipe Channel, 10" SWCPP
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.017  

0.2 215 0.1000 18.65 14.65 Pipe Channel, 12" DWCPP
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.010  

0.1 28 0.0100 7.73 13.66 Pipe Channel, 18" DWCPP
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.010  

1.6 30 0.3000 0.32 Sheet Flow, Sheet - Post Level Spreader
Grass: Dense   n= 0.240   P2= 4.44"

0.4 214 0.3700 9.79 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 155 0.3200 14.05 28.09 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

12.3 1,852 Total
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Subcatchment WS-5: WS-5

Runoff

Hydrograph
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Type IA 24-hr
2-yr Rainfall=4.44"

Runoff Area=14.081 ac
Runoff Volume=1.998 af

Runoff Depth=1.70"
Flow Length=1,852'

Tc=12.3 min
CN=71

4.90 cfs
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Summary for Reach 3R: Reach 4B1

Inflow Area = 2.096 ac, 0.00% Impervious,  Inflow Depth = 1.79"    for  2-yr event
Inflow = 0.64 cfs @ 8.17 hrs,  Volume= 0.313 af
Outflow = 0.63 cfs @ 8.34 hrs,  Volume= 0.313 af,  Atten= 1%,  Lag= 10.7 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.27 fps,  Min. Travel Time= 6.1 min
Avg. Velocity = 0.15 fps,  Avg. Travel Time= 10.8 min

Peak Storage= 234 cf @ 8.24 hrs
Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 0.10'  Flow Area= 6.5 sf,  Capacity= 3.10 cfs

55.00'  x  0.10'  deep channel,  n= 0.350
Side Slope Z-value= 100.0 '/'   Top Width= 75.00'
Length= 100.0'   Slope= 0.3300 '/'
Inlet Invert= 826.00',  Outlet Invert= 793.00'

‡

Reach 3R: Reach 4B1
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Inflow Area=2.096 ac
Avg. Flow Depth=0.04'

Max Vel=0.27 fps
n=0.350
L=100.0'

S=0.3300 '/'
Capacity=3.10 cfs

0.64 cfs

0.63 cfs
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Summary for Reach 6R: Reach 4B2

Inflow Area = 2.096 ac, 0.00% Impervious,  Inflow Depth > 1.79"    for  2-yr event
Inflow = 0.63 cfs @ 8.34 hrs,  Volume= 0.313 af
Outflow = 0.63 cfs @ 8.35 hrs,  Volume= 0.313 af,  Atten= 0%,  Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.97 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 3.34 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 8 cf @ 8.35 hrs
Average Depth at Peak Storage= 0.25'
Bank-Full Depth= 1.00'  Flow Area= 2.0 sf,  Capacity= 24.88 cfs

0.00'  x  1.00'  deep channel,  n= 0.040
Side Slope Z-value= 2.0 '/'   Top Width= 4.00'
Length= 61.0'   Slope= 0.3279 '/'
Inlet Invert= 793.00',  Outlet Invert= 773.00'

Reach 6R: Reach 4B2
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Inflow Area=2.096 ac
Avg. Flow Depth=0.25'

Max Vel=4.97 fps
n=0.040
L=61.0'

S=0.3279 '/'
Capacity=24.88 cfs

0.63 cfs

0.63 cfs
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Summary for Reach 7R: Reach 4B3

Inflow Area = 2.096 ac, 0.00% Impervious,  Inflow Depth > 1.79"    for  2-yr event
Inflow = 0.63 cfs @ 8.35 hrs,  Volume= 0.313 af
Outflow = 0.63 cfs @ 8.36 hrs,  Volume= 0.313 af,  Atten= 0%,  Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.41 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 3.65 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 15 cf @ 8.36 hrs
Average Depth at Peak Storage= 0.24'
Bank-Full Depth= 1.00'  Flow Area= 2.0 sf,  Capacity= 27.87 cfs

0.00'  x  1.00'  deep channel,  n= 0.035
Side Slope Z-value= 2.0 '/'   Top Width= 4.00'
Length= 127.0'   Slope= 0.3150 '/'
Inlet Invert= 773.00',  Outlet Invert= 733.00'

Reach 7R: Reach 4B3
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Inflow Area=2.096 ac
Avg. Flow Depth=0.24'

Max Vel=5.41 fps
n=0.035
L=127.0'

S=0.3150 '/'
Capacity=27.87 cfs

0.63 cfs

0.63 cfs
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Summary for Pond 1P: Detention Basin

Inflow Area = 2.096 ac, 0.00% Impervious,  Inflow Depth = 1.85"    for  2-yr event
Inflow = 0.85 cfs @ 8.02 hrs,  Volume= 0.323 af
Outflow = 0.64 cfs @ 8.17 hrs,  Volume= 0.313 af,  Atten= 24%,  Lag= 8.6 min
Primary = 0.64 cfs @ 8.17 hrs,  Volume= 0.313 af
Secondary = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Peak Elev= 832.49' @ 8.17 hrs   Surf.Area= 851 sf   Storage= 986 cf

Plug-Flow detention time= 44.0 min calculated for 0.313 af (97% of inflow)
Center-of-Mass det. time= 25.5 min ( 856.5 - 831.0 )

Volume Invert Avail.Storage Storage Description
#1 831.00' 5,781 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

831.00 483 0 0
832.00 722 603 603
833.00 986 854 1,457
834.00 1,276 1,131 2,588
835.00 1,590 1,433 4,021
836.00 1,930 1,760 5,781

Device Routing     Invert Outlet Devices
#1 Primary 831.50' 6.0"  Round Culvert   

L= 37.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 831.50' / 826.10'   S= 0.1459 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 0.20 sf   

#2 Device 1 833.00' 18.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 833.00' 8.0"  Round Culvert   
L= 32.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 833.00' / 826.10'   S= 0.2156 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 0.35 sf   

#4 Device 3 835.00' 18.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 1 831.75' 2.0" W x 6.0" H Vert. Orifice/Grate X 4.00    C= 0.600   

Primary OutFlow  Max=0.64 cfs @ 8.17 hrs  HW=832.49'   (Free Discharge)
1=Culvert  (Inlet Controls 0.64 cfs @ 3.26 fps)

2=Orifice/Grate  ( Controls 0.00 cfs)
5=Orifice/Grate  (Passes 0.64 cfs of 1.11 cfs potential flow)

Secondary OutFlow  Max=0.00 cfs @ 1.00 hrs  HW=831.00'   (Free Discharge)
3=Culvert  ( Controls 0.00 cfs)

4=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 1P: Detention Basin
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Inflow Area=2.096 ac
Peak Elev=832.49'

Storage=986 cf

0.85 cfs
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Summary for Link 5L: Outlet

Inflow Area = 4.633 ac, 0.20% Impervious,  Inflow Depth > 1.78"    for  2-yr event
Inflow = 1.45 cfs @ 8.06 hrs,  Volume= 0.689 af
Primary = 1.45 cfs @ 8.06 hrs,  Volume= 0.689 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs

Link 5L: Outlet

Inflow
Primary

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

F
lo

w
  (

cf
s)

1

0

Inflow Area=4.633 ac
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Summary for Subcatchment WS-1: WS-1

Runoff = 1.96 cfs @ 7.96 hrs,  Volume= 0.684 af,  Depth= 3.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-yr Rainfall=6.50"

Area (ac) CN Description
0.000 82 Farmsteads, HSG C
0.008 74 Pasture/grassland/range, Good, HSG C
0.084 79 Vineyard, Fair, HSG C
0.450 75 Vineyard, Good, HSG C
1.812 70 Woods, Good, HSG C
0.129 72 Woods/grass comb., Good, HSG C
2.484 71 Weighted Average
2.484 100.00% Pervious Area

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

4.3 100 0.2600 0.38 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

0.1 87 0.3800 9.92 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.5 422 0.3000 13.60 27.20 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

4.9 609 Total
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Subcatchment WS-1: WS-1

Runoff
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Type IA 24-hr
10-yr Rainfall=6.50"

Runoff Area=2.484 ac
Runoff Volume=0.684 af

Runoff Depth=3.31"
Flow Length=609'

Tc=4.9 min
CN=71

1.96 cfs
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Summary for Subcatchment WS-2: WS-2

Runoff = 1.36 cfs @ 7.99 hrs,  Volume= 0.481 af,  Depth= 3.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-yr Rainfall=6.50"

Area (ac) CN Description
0.016 82 Farmsteads, HSG C
0.107 75 Vineyard, Good, HSG C
1.677 70 Woods, Good, HSG C
1.799 70 Weighted Average
1.799 100.00% Pervious Area

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

5.6 100 0.1400 0.30 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

1.5 824 0.3100 8.96 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

7.1 924 Total

Subcatchment WS-2: WS-2
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Type IA 24-hr
10-yr Rainfall=6.50"

Runoff Area=1.799 ac
Runoff Volume=0.481 af

Runoff Depth=3.21"
Flow Length=924'

Tc=7.1 min
CN=70

1.36 cfs
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Summary for Subcatchment WS-3: WS-3

Runoff = 5.51 cfs @ 8.02 hrs,  Volume= 1.913 af,  Depth= 3.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-yr Rainfall=6.50"

Area (ac) CN Description
* 0.000 0 , HSG C

0.514 82 Farmsteads, HSG C
0.001 74 Pasture/grassland/range, Good, HSG C
0.202 98 Paved roads w/curbs & sewers, HSG C
0.714 79 Vineyard, Fair, HSG C
0.870 75 Vineyard, Good, HSG C
4.245 70 Woods, Good, HSG C
6.545 73 Weighted Average
6.344 96.92% Pervious Area
0.202 3.08% Impervious Area

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

8.0 87 0.4800 0.18 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.44"

0.2 159 0.4600 10.92 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 134 0.2400 12.16 24.33 Trap/Vee/Rect Channel Flow, Std. Ditch
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

1.6 30 0.3000 0.32 Sheet Flow, Sheet - Post Rock Apron
Grass: Dense   n= 0.240   P2= 4.44"

0.5 363 0.5500 11.94 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.1 118 0.3600 14.90 29.79 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

10.6 891 Total
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Subcatchment WS-3: WS-3

Runoff

Hydrograph
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Type IA 24-hr
10-yr Rainfall=6.50"

Runoff Area=6.545 ac
Runoff Volume=1.913 af

Runoff Depth=3.51"
Flow Length=891'

Tc=10.6 min
CN=73

5.51 cfs
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Summary for Subcatchment WS-4A: WS-4A

Runoff = 1.78 cfs @ 8.00 hrs,  Volume= 0.613 af,  Depth= 3.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-yr Rainfall=6.50"

Area (ac) CN Description
1.086 75 Vineyard, Good, HSG C
1.010 70 Woods, Good, HSG C
2.096 73 Weighted Average
2.096 100.00% Pervious Area

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

8.0 88 0.4900 0.18 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.44"

0.4 261 0.4800 11.15 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 81 0.1000 7.85 15.70 Trap/Vee/Rect Channel Flow, Std. Ditch
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

0.3 246 0.2300 13.49 4.71 Pipe Channel, 8" SWCPP
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.016  

8.9 676 Total

Subcatchment WS-4A: WS-4A
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Type IA 24-hr
10-yr Rainfall=6.50"

Runoff Area=2.096 ac
Runoff Volume=0.613 af

Runoff Depth=3.51"
Flow Length=676'

Tc=8.9 min
CN=73

1.78 cfs
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Summary for Subcatchment WS-4B: WS-4B

Runoff = 2.07 cfs @ 8.00 hrs,  Volume= 0.720 af,  Depth= 3.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-yr Rainfall=6.50"

Area (ac) CN Description
0.000 82 Farmsteads, HSG C
0.001 89 Gravel roads, HSG C
0.009 98 Paved roads w/curbs & sewers, HSG C
1.048 75 Vineyard, Good, HSG C
1.478 70 Woods, Good, HSG C
2.537 72 Weighted Average
2.528 99.64% Pervious Area
0.009 0.36% Impervious Area

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

7.9 60 0.2300 0.13 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.44"

0.8 416 0.3000 8.82 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 127 0.3100 13.82 27.65 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

8.9 603 Total
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Subcatchment WS-4B: WS-4B

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

F
lo

w
  (

cf
s)

2

1

0

Type IA 24-hr
10-yr Rainfall=6.50"

Runoff Area=2.537 ac
Runoff Volume=0.720 af

Runoff Depth=3.41"
Flow Length=603'

Tc=8.9 min
CN=72

2.07 cfs
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Summary for Subcatchment WS-5: WS-5

Runoff = 10.85 cfs @ 8.05 hrs,  Volume= 3.880 af,  Depth= 3.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-yr Rainfall=6.50"

Area (ac) CN Description
0.283 91 Fallow, bare soil, HSG C
0.334 74 Pasture/grassland/range, Good, HSG C
0.118 79 Vineyard, Fair, HSG C
2.254 75 Vineyard, Good, HSG C

11.093 70 Woods, Good, HSG C
14.081 71 Weighted Average
14.081 100.00% Pervious Area

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

8.0 42 0.0100 0.09 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

1.3 819 0.4100 10.31 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.1 45 0.2900 13.37 26.74 Trap/Vee/Rect Channel Flow, Std. Ditch
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

0.1 117 0.3300 16.16 5.64 Pipe Channel, 8" SWCPP
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.016  

0.3 187 0.1100 10.19 5.56 Pipe Channel, 10" SWCPP
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.017  

0.2 215 0.1000 18.65 14.65 Pipe Channel, 12" DWCPP
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.010  

0.1 28 0.0100 7.73 13.66 Pipe Channel, 18" DWCPP
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.010  

1.6 30 0.3000 0.32 Sheet Flow, Sheet - Post Level Spreader
Grass: Dense   n= 0.240   P2= 4.44"

0.4 214 0.3700 9.79 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 155 0.3200 14.05 28.09 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

12.3 1,852 Total
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Subcatchment WS-5: WS-5
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Type IA 24-hr
10-yr Rainfall=6.50"

Runoff Area=14.081 ac
Runoff Volume=3.880 af

Runoff Depth=3.31"
Flow Length=1,852'

Tc=12.3 min
CN=71

10.85 cfs
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Summary for Reach 3R: Reach 4B1

Inflow Area = 2.096 ac, 0.00% Impervious,  Inflow Depth = 3.45"    for  10-yr event
Inflow = 1.05 cfs @ 8.28 hrs,  Volume= 0.603 af
Outflow = 1.04 cfs @ 8.43 hrs,  Volume= 0.603 af,  Atten= 0%,  Lag= 9.1 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.33 fps,  Min. Travel Time= 5.1 min
Avg. Velocity = 0.19 fps,  Avg. Travel Time= 8.7 min

Peak Storage= 321 cf @ 8.35 hrs
Average Depth at Peak Storage= 0.05'
Bank-Full Depth= 0.10'  Flow Area= 6.5 sf,  Capacity= 3.10 cfs

55.00'  x  0.10'  deep channel,  n= 0.350
Side Slope Z-value= 100.0 '/'   Top Width= 75.00'
Length= 100.0'   Slope= 0.3300 '/'
Inlet Invert= 826.00',  Outlet Invert= 793.00'

‡

Reach 3R: Reach 4B1
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Inflow Area=2.096 ac
Avg. Flow Depth=0.05'

Max Vel=0.33 fps
n=0.350
L=100.0'

S=0.3300 '/'
Capacity=3.10 cfs

1.05 cfs

1.04 cfs
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Summary for Reach 6R: Reach 4B2

Inflow Area = 2.096 ac, 0.00% Impervious,  Inflow Depth > 3.45"    for  10-yr event
Inflow = 1.04 cfs @ 8.43 hrs,  Volume= 0.603 af
Outflow = 1.04 cfs @ 8.44 hrs,  Volume= 0.603 af,  Atten= 0%,  Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.63 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 3.84 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 11 cf @ 8.43 hrs
Average Depth at Peak Storage= 0.30'
Bank-Full Depth= 1.00'  Flow Area= 2.0 sf,  Capacity= 24.88 cfs

0.00'  x  1.00'  deep channel,  n= 0.040
Side Slope Z-value= 2.0 '/'   Top Width= 4.00'
Length= 61.0'   Slope= 0.3279 '/'
Inlet Invert= 793.00',  Outlet Invert= 773.00'

Reach 6R: Reach 4B2
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Inflow Area=2.096 ac
Avg. Flow Depth=0.30'

Max Vel=5.63 fps
n=0.040
L=61.0'

S=0.3279 '/'
Capacity=24.88 cfs

1.04 cfs

1.04 cfs
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Summary for Reach 7R: Reach 4B3

Inflow Area = 2.096 ac, 0.00% Impervious,  Inflow Depth > 3.45"    for  10-yr event
Inflow = 1.04 cfs @ 8.44 hrs,  Volume= 0.603 af
Outflow = 1.04 cfs @ 8.45 hrs,  Volume= 0.603 af,  Atten= 0%,  Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.13 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 4.19 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 22 cf @ 8.44 hrs
Average Depth at Peak Storage= 0.29'
Bank-Full Depth= 1.00'  Flow Area= 2.0 sf,  Capacity= 27.87 cfs

0.00'  x  1.00'  deep channel,  n= 0.035
Side Slope Z-value= 2.0 '/'   Top Width= 4.00'
Length= 127.0'   Slope= 0.3150 '/'
Inlet Invert= 773.00',  Outlet Invert= 733.00'

Reach 7R: Reach 4B3
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Inflow Area=2.096 ac
Avg. Flow Depth=0.29'

Max Vel=6.13 fps
n=0.035
L=127.0'

S=0.3150 '/'
Capacity=27.87 cfs

1.04 cfs

1.04 cfs
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Summary for Pond 1P: Detention Basin

Inflow Area = 2.096 ac, 0.00% Impervious,  Inflow Depth = 3.51"    for  10-yr event
Inflow = 1.78 cfs @ 8.00 hrs,  Volume= 0.613 af
Outflow = 1.05 cfs @ 8.28 hrs,  Volume= 0.603 af,  Atten= 41%,  Lag= 16.7 min
Primary = 1.05 cfs @ 8.28 hrs,  Volume= 0.603 af
Secondary = 0.00 cfs @ 1.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Peak Elev= 833.72' @ 8.28 hrs   Surf.Area= 1,194 sf   Storage= 2,240 cf

Plug-Flow detention time= 32.1 min calculated for 0.603 af (98% of inflow)
Center-of-Mass det. time= 21.6 min ( 812.9 - 791.3 )

Volume Invert Avail.Storage Storage Description
#1 831.00' 5,781 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

831.00 483 0 0
832.00 722 603 603
833.00 986 854 1,457
834.00 1,276 1,131 2,588
835.00 1,590 1,433 4,021
836.00 1,930 1,760 5,781

Device Routing     Invert Outlet Devices
#1 Primary 831.50' 6.0"  Round Culvert   

L= 37.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 831.50' / 826.10'   S= 0.1459 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 0.20 sf   

#2 Device 1 833.00' 18.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 833.00' 8.0"  Round Culvert   
L= 32.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 833.00' / 826.10'   S= 0.2156 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 0.35 sf   

#4 Device 3 835.00' 18.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 1 831.75' 2.0" W x 6.0" H Vert. Orifice/Grate X 4.00    C= 0.600   

Primary OutFlow  Max=1.05 cfs @ 8.28 hrs  HW=833.72'   (Free Discharge)
1=Culvert  (Inlet Controls 1.05 cfs @ 5.33 fps)

2=Orifice/Grate  (Passes < 7.21 cfs potential flow)
5=Orifice/Grate  (Passes < 2.10 cfs potential flow)

Secondary OutFlow  Max=0.00 cfs @ 1.00 hrs  HW=831.00'   (Free Discharge)
3=Culvert  ( Controls 0.00 cfs)

4=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 1P: Detention Basin
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Inflow Area=2.096 ac
Peak Elev=833.72'

Storage=2,240 cf

1.78 cfs

1.05 cfs

1.05 cfs

0.00 cfs



Type IA 24-hr  10-yr Rainfall=6.50"Post-Project
  Printed  2/18/2020Prepared by PPI Engineering

Page 60HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Link 5L: Outlet

Inflow Area = 4.633 ac, 0.20% Impervious,  Inflow Depth > 3.43"    for  10-yr event
Inflow = 2.88 cfs @ 8.04 hrs,  Volume= 1.323 af
Primary = 2.88 cfs @ 8.04 hrs,  Volume= 1.323 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs

Link 5L: Outlet
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Inflow Area=4.633 ac
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Summary for Subcatchment WS-1: WS-1

Runoff = 3.13 cfs @ 7.93 hrs,  Volume= 1.042 af,  Depth= 5.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  50-yr Rainfall=8.52"

Area (ac) CN Description
0.000 82 Farmsteads, HSG C
0.008 74 Pasture/grassland/range, Good, HSG C
0.084 79 Vineyard, Fair, HSG C
0.450 75 Vineyard, Good, HSG C
1.812 70 Woods, Good, HSG C
0.129 72 Woods/grass comb., Good, HSG C
2.484 71 Weighted Average
2.484 100.00% Pervious Area

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

4.3 100 0.2600 0.38 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

0.1 87 0.3800 9.92 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.5 422 0.3000 13.60 27.20 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

4.9 609 Total
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Subcatchment WS-1: WS-1

Runoff

Hydrograph

Time  (hours)
28272625242322212019181716151413121110987654321

F
lo

w
  (

cf
s)

3

2

1

0

Type IA 24-hr
50-yr Rainfall=8.52"

Runoff Area=2.484 ac
Runoff Volume=1.042 af

Runoff Depth=5.03"
Flow Length=609'

Tc=4.9 min
CN=71

3.13 cfs
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Summary for Subcatchment WS-2: WS-2

Runoff = 2.19 cfs @ 7.96 hrs,  Volume= 0.737 af,  Depth= 4.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  50-yr Rainfall=8.52"

Area (ac) CN Description
0.016 82 Farmsteads, HSG C
0.107 75 Vineyard, Good, HSG C
1.677 70 Woods, Good, HSG C
1.799 70 Weighted Average
1.799 100.00% Pervious Area

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

5.6 100 0.1400 0.30 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

1.5 824 0.3100 8.96 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

7.1 924 Total

Subcatchment WS-2: WS-2
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Type IA 24-hr
50-yr Rainfall=8.52"

Runoff Area=1.799 ac
Runoff Volume=0.737 af

Runoff Depth=4.91"
Flow Length=924'

Tc=7.1 min
CN=70

2.19 cfs
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Summary for Subcatchment WS-3: WS-3

Runoff = 8.63 cfs @ 8.02 hrs,  Volume= 2.876 af,  Depth= 5.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  50-yr Rainfall=8.52"

Area (ac) CN Description
* 0.000 0 , HSG C

0.514 82 Farmsteads, HSG C
0.001 74 Pasture/grassland/range, Good, HSG C
0.202 98 Paved roads w/curbs & sewers, HSG C
0.714 79 Vineyard, Fair, HSG C
0.870 75 Vineyard, Good, HSG C
4.245 70 Woods, Good, HSG C
6.545 73 Weighted Average
6.344 96.92% Pervious Area
0.202 3.08% Impervious Area

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

8.0 87 0.4800 0.18 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.44"

0.2 159 0.4600 10.92 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 134 0.2400 12.16 24.33 Trap/Vee/Rect Channel Flow, Std. Ditch
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

1.6 30 0.3000 0.32 Sheet Flow, Sheet - Post Rock Apron
Grass: Dense   n= 0.240   P2= 4.44"

0.5 363 0.5500 11.94 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.1 118 0.3600 14.90 29.79 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

10.6 891 Total
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Subcatchment WS-3: WS-3

Runoff
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Type IA 24-hr
50-yr Rainfall=8.52"

Runoff Area=6.545 ac
Runoff Volume=2.876 af

Runoff Depth=5.27"
Flow Length=891'

Tc=10.6 min
CN=73

8.63 cfs
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Summary for Subcatchment WS-4A: WS-4A

Runoff = 2.78 cfs @ 7.98 hrs,  Volume= 0.921 af,  Depth= 5.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  50-yr Rainfall=8.52"

Area (ac) CN Description
1.086 75 Vineyard, Good, HSG C
1.010 70 Woods, Good, HSG C
2.096 73 Weighted Average
2.096 100.00% Pervious Area

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

8.0 88 0.4900 0.18 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.44"

0.4 261 0.4800 11.15 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 81 0.1000 7.85 15.70 Trap/Vee/Rect Channel Flow, Std. Ditch
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

0.3 246 0.2300 13.49 4.71 Pipe Channel, 8" SWCPP
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.016  

8.9 676 Total

Subcatchment WS-4A: WS-4A
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Type IA 24-hr
50-yr Rainfall=8.52"

Runoff Area=2.096 ac
Runoff Volume=0.921 af

Runoff Depth=5.27"
Flow Length=676'

Tc=8.9 min
CN=73

2.78 cfs
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Summary for Subcatchment WS-4B: WS-4B

Runoff = 3.27 cfs @ 8.00 hrs,  Volume= 1.090 af,  Depth= 5.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  50-yr Rainfall=8.52"

Area (ac) CN Description
0.000 82 Farmsteads, HSG C
0.001 89 Gravel roads, HSG C
0.009 98 Paved roads w/curbs & sewers, HSG C
1.048 75 Vineyard, Good, HSG C
1.478 70 Woods, Good, HSG C
2.537 72 Weighted Average
2.528 99.64% Pervious Area
0.009 0.36% Impervious Area

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

7.9 60 0.2300 0.13 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.44"

0.8 416 0.3000 8.82 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 127 0.3100 13.82 27.65 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

8.9 603 Total
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Subcatchment WS-4B: WS-4B

Runoff
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Type IA 24-hr
50-yr Rainfall=8.52"

Runoff Area=2.537 ac
Runoff Volume=1.090 af

Runoff Depth=5.15"
Flow Length=603'

Tc=8.9 min
CN=72

3.27 cfs
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Summary for Subcatchment WS-5: WS-5

Runoff = 17.36 cfs @ 8.03 hrs,  Volume= 5.907 af,  Depth= 5.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  50-yr Rainfall=8.52"

Area (ac) CN Description
0.283 91 Fallow, bare soil, HSG C
0.334 74 Pasture/grassland/range, Good, HSG C
0.118 79 Vineyard, Fair, HSG C
2.254 75 Vineyard, Good, HSG C

11.093 70 Woods, Good, HSG C
14.081 71 Weighted Average
14.081 100.00% Pervious Area

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

8.0 42 0.0100 0.09 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

1.3 819 0.4100 10.31 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.1 45 0.2900 13.37 26.74 Trap/Vee/Rect Channel Flow, Std. Ditch
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

0.1 117 0.3300 16.16 5.64 Pipe Channel, 8" SWCPP
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.016  

0.3 187 0.1100 10.19 5.56 Pipe Channel, 10" SWCPP
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.017  

0.2 215 0.1000 18.65 14.65 Pipe Channel, 12" DWCPP
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.010  

0.1 28 0.0100 7.73 13.66 Pipe Channel, 18" DWCPP
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.010  

1.6 30 0.3000 0.32 Sheet Flow, Sheet - Post Level Spreader
Grass: Dense   n= 0.240   P2= 4.44"

0.4 214 0.3700 9.79 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 155 0.3200 14.05 28.09 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

12.3 1,852 Total
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Subcatchment WS-5: WS-5
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Type IA 24-hr
50-yr Rainfall=8.52"

Runoff Area=14.081 ac
Runoff Volume=5.907 af

Runoff Depth=5.03"
Flow Length=1,852'

Tc=12.3 min
CN=71

17.36 cfs
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Summary for Reach 3R: Reach 4B1

Inflow Area = 2.096 ac, 0.00% Impervious,  Inflow Depth = 5.22"    for  50-yr event
Inflow = 1.46 cfs @ 8.34 hrs,  Volume= 0.911 af
Outflow = 1.44 cfs @ 8.47 hrs,  Volume= 0.911 af,  Atten= 1%,  Lag= 7.5 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.37 fps,  Min. Travel Time= 4.6 min
Avg. Velocity = 0.22 fps,  Avg. Travel Time= 7.6 min

Peak Storage= 394 cf @ 8.39 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 0.10'  Flow Area= 6.5 sf,  Capacity= 3.10 cfs

55.00'  x  0.10'  deep channel,  n= 0.350
Side Slope Z-value= 100.0 '/'   Top Width= 75.00'
Length= 100.0'   Slope= 0.3300 '/'
Inlet Invert= 826.00',  Outlet Invert= 793.00'

‡

Reach 3R: Reach 4B1
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Inflow Area=2.096 ac
Avg. Flow Depth=0.06'

Max Vel=0.37 fps
n=0.350
L=100.0'

S=0.3300 '/'
Capacity=3.10 cfs

1.46 cfs

1.44 cfs
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Summary for Reach 6R: Reach 4B2

Inflow Area = 2.096 ac, 0.00% Impervious,  Inflow Depth > 5.22"    for  50-yr event
Inflow = 1.44 cfs @ 8.47 hrs,  Volume= 0.911 af
Outflow = 1.44 cfs @ 8.47 hrs,  Volume= 0.911 af,  Atten= 0%,  Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.11 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 4.21 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 14 cf @ 8.47 hrs
Average Depth at Peak Storage= 0.34'
Bank-Full Depth= 1.00'  Flow Area= 2.0 sf,  Capacity= 24.88 cfs

0.00'  x  1.00'  deep channel,  n= 0.040
Side Slope Z-value= 2.0 '/'   Top Width= 4.00'
Length= 61.0'   Slope= 0.3279 '/'
Inlet Invert= 793.00',  Outlet Invert= 773.00'

Reach 6R: Reach 4B2

Inflow
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Time  (hours)
28272625242322212019181716151413121110987654321

F
lo

w
  (

cf
s)

1

0

Inflow Area=2.096 ac
Avg. Flow Depth=0.34'

Max Vel=6.11 fps
n=0.040
L=61.0'

S=0.3279 '/'
Capacity=24.88 cfs

1.44 cfs

1.44 cfs
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Summary for Reach 7R: Reach 4B3

Inflow Area = 2.096 ac, 0.00% Impervious,  Inflow Depth > 5.22"    for  50-yr event
Inflow = 1.44 cfs @ 8.47 hrs,  Volume= 0.911 af
Outflow = 1.44 cfs @ 8.48 hrs,  Volume= 0.911 af,  Atten= 0%,  Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.65 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 4.58 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 28 cf @ 8.48 hrs
Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 1.00'  Flow Area= 2.0 sf,  Capacity= 27.87 cfs

0.00'  x  1.00'  deep channel,  n= 0.035
Side Slope Z-value= 2.0 '/'   Top Width= 4.00'
Length= 127.0'   Slope= 0.3150 '/'
Inlet Invert= 773.00',  Outlet Invert= 733.00'

Reach 7R: Reach 4B3

Inflow
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Inflow Area=2.096 ac
Avg. Flow Depth=0.33'

Max Vel=6.65 fps
n=0.035
L=127.0'

S=0.3150 '/'
Capacity=27.87 cfs

1.44 cfs

1.44 cfs
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Summary for Pond 1P: Detention Basin

Inflow Area = 2.096 ac, 0.00% Impervious,  Inflow Depth = 5.27"    for  50-yr event
Inflow = 2.78 cfs @ 7.98 hrs,  Volume= 0.921 af
Outflow = 1.46 cfs @ 8.34 hrs,  Volume= 0.911 af,  Atten= 47%,  Lag= 21.5 min
Primary = 1.35 cfs @ 8.34 hrs,  Volume= 0.910 af
Secondary = 0.11 cfs @ 8.34 hrs,  Volume= 0.001 af

Routing by Stor-Ind method, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Peak Elev= 835.03' @ 8.34 hrs   Surf.Area= 1,601 sf   Storage= 4,071 cf

Plug-Flow detention time= 32.1 min calculated for 0.911 af (99% of inflow)
Center-of-Mass det. time= 24.9 min ( 792.4 - 767.4 )

Volume Invert Avail.Storage Storage Description
#1 831.00' 5,781 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

831.00 483 0 0
832.00 722 603 603
833.00 986 854 1,457
834.00 1,276 1,131 2,588
835.00 1,590 1,433 4,021
836.00 1,930 1,760 5,781

Device Routing     Invert Outlet Devices
#1 Primary 831.50' 6.0"  Round Culvert   

L= 37.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 831.50' / 826.10'   S= 0.1459 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 0.20 sf   

#2 Device 1 833.00' 18.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 833.00' 8.0"  Round Culvert   
L= 32.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 833.00' / 826.10'   S= 0.2156 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 0.35 sf   

#4 Device 3 835.00' 18.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 1 831.75' 2.0" W x 6.0" H Vert. Orifice/Grate X 4.00    C= 0.600   

Primary OutFlow  Max=1.35 cfs @ 8.34 hrs  HW=835.03'   (Free Discharge)
1=Culvert  (Inlet Controls 1.35 cfs @ 6.89 fps)

2=Orifice/Grate  (Passes < 12.13 cfs potential flow)
5=Orifice/Grate  (Passes < 2.79 cfs potential flow)

Secondary OutFlow  Max=0.09 cfs @ 8.34 hrs  HW=835.03'   (Free Discharge)
3=Culvert  (Passes 0.09 cfs of 1.73 cfs potential flow)

4=Orifice/Grate  (Weir Controls 0.09 cfs @ 0.58 fps)
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Pond 1P: Detention Basin

Inflow
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Inflow Area=2.096 ac
Peak Elev=835.03'

Storage=4,071 cf

2.78 cfs

1.46 cfs

1.35 cfs

0.11 cfs
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Summary for Link 5L: Outlet

Inflow Area = 4.633 ac, 0.20% Impervious,  Inflow Depth > 5.18"    for  50-yr event
Inflow = 4.34 cfs @ 8.02 hrs,  Volume= 2.001 af
Primary = 4.34 cfs @ 8.02 hrs,  Volume= 2.001 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs

Link 5L: Outlet
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Inflow Area=4.633 ac
4.34 cfs

4.34 cfs
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Summary for Subcatchment WS-1: WS-1

Runoff = 3.63 cfs @ 7.93 hrs,  Volume= 1.196 af,  Depth= 5.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  100-yr Rainfall=9.36"

Area (ac) CN Description
0.000 82 Farmsteads, HSG C
0.008 74 Pasture/grassland/range, Good, HSG C
0.084 79 Vineyard, Fair, HSG C
0.450 75 Vineyard, Good, HSG C
1.812 70 Woods, Good, HSG C
0.129 72 Woods/grass comb., Good, HSG C
2.484 71 Weighted Average
2.484 100.00% Pervious Area

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

4.3 100 0.2600 0.38 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

0.1 87 0.3800 9.92 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.5 422 0.3000 13.60 27.20 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

4.9 609 Total
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Subcatchment WS-1: WS-1

Runoff
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Type IA 24-hr
100-yr Rainfall=9.36"

Runoff Area=2.484 ac
Runoff Volume=1.196 af

Runoff Depth=5.78"
Flow Length=609'

Tc=4.9 min
CN=71

3.63 cfs
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Summary for Subcatchment WS-2: WS-2

Runoff = 2.55 cfs @ 7.96 hrs,  Volume= 0.848 af,  Depth= 5.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  100-yr Rainfall=9.36"

Area (ac) CN Description
0.016 82 Farmsteads, HSG C
0.107 75 Vineyard, Good, HSG C
1.677 70 Woods, Good, HSG C
1.799 70 Weighted Average
1.799 100.00% Pervious Area

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

5.6 100 0.1400 0.30 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

1.5 824 0.3100 8.96 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

7.1 924 Total

Subcatchment WS-2: WS-2
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Type IA 24-hr
100-yr Rainfall=9.36"

Runoff Area=1.799 ac
Runoff Volume=0.848 af

Runoff Depth=5.65"
Flow Length=924'

Tc=7.1 min
CN=70

2.55 cfs
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Summary for Subcatchment WS-3: WS-3

Runoff = 9.97 cfs @ 8.00 hrs,  Volume= 3.290 af,  Depth= 6.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  100-yr Rainfall=9.36"

Area (ac) CN Description
* 0.000 0 , HSG C

0.514 82 Farmsteads, HSG C
0.001 74 Pasture/grassland/range, Good, HSG C
0.202 98 Paved roads w/curbs & sewers, HSG C
0.714 79 Vineyard, Fair, HSG C
0.870 75 Vineyard, Good, HSG C
4.245 70 Woods, Good, HSG C
6.545 73 Weighted Average
6.344 96.92% Pervious Area
0.202 3.08% Impervious Area

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

8.0 87 0.4800 0.18 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.44"

0.2 159 0.4600 10.92 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 134 0.2400 12.16 24.33 Trap/Vee/Rect Channel Flow, Std. Ditch
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

1.6 30 0.3000 0.32 Sheet Flow, Sheet - Post Rock Apron
Grass: Dense   n= 0.240   P2= 4.44"

0.5 363 0.5500 11.94 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.1 118 0.3600 14.90 29.79 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

10.6 891 Total
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Subcatchment WS-3: WS-3

Runoff
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Type IA 24-hr
100-yr Rainfall=9.36"

Runoff Area=6.545 ac
Runoff Volume=3.290 af

Runoff Depth=6.03"
Flow Length=891'

Tc=10.6 min
CN=73

9.97 cfs
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Summary for Subcatchment WS-4A: WS-4A

Runoff = 3.21 cfs @ 7.98 hrs,  Volume= 1.054 af,  Depth= 6.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  100-yr Rainfall=9.36"

Area (ac) CN Description
1.086 75 Vineyard, Good, HSG C
1.010 70 Woods, Good, HSG C
2.096 73 Weighted Average
2.096 100.00% Pervious Area

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

8.0 88 0.4900 0.18 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.44"

0.4 261 0.4800 11.15 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 81 0.1000 7.85 15.70 Trap/Vee/Rect Channel Flow, Std. Ditch
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

0.3 246 0.2300 13.49 4.71 Pipe Channel, 8" SWCPP
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.016  

8.9 676 Total

Subcatchment WS-4A: WS-4A
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Type IA 24-hr
100-yr Rainfall=9.36"

Runoff Area=2.096 ac
Runoff Volume=1.054 af

Runoff Depth=6.03"
Flow Length=676'

Tc=8.9 min
CN=73

3.21 cfs



Type IA 24-hr  100-yr Rainfall=9.36"Post-Project
  Printed  2/18/2020Prepared by PPI Engineering

Page 83HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS-4B: WS-4B

Runoff = 3.78 cfs @ 7.98 hrs,  Volume= 1.249 af,  Depth= 5.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  100-yr Rainfall=9.36"

Area (ac) CN Description
0.000 82 Farmsteads, HSG C
0.001 89 Gravel roads, HSG C
0.009 98 Paved roads w/curbs & sewers, HSG C
1.048 75 Vineyard, Good, HSG C
1.478 70 Woods, Good, HSG C
2.537 72 Weighted Average
2.528 99.64% Pervious Area
0.009 0.36% Impervious Area

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

7.9 60 0.2300 0.13 Sheet Flow, Sheet
Woods: Dense underbrush   n= 0.800   P2= 4.44"

0.8 416 0.3000 8.82 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 127 0.3100 13.82 27.65 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

8.9 603 Total
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Subcatchment WS-4B: WS-4B

Runoff
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Type IA 24-hr
100-yr Rainfall=9.36"

Runoff Area=2.537 ac
Runoff Volume=1.249 af

Runoff Depth=5.91"
Flow Length=603'

Tc=8.9 min
CN=72

3.78 cfs
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Summary for Subcatchment WS-5: WS-5

Runoff = 20.19 cfs @ 8.02 hrs,  Volume= 6.782 af,  Depth= 5.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr  100-yr Rainfall=9.36"

Area (ac) CN Description
0.283 91 Fallow, bare soil, HSG C
0.334 74 Pasture/grassland/range, Good, HSG C
0.118 79 Vineyard, Fair, HSG C
2.254 75 Vineyard, Good, HSG C

11.093 70 Woods, Good, HSG C
14.081 71 Weighted Average
14.081 100.00% Pervious Area

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

8.0 42 0.0100 0.09 Sheet Flow, Sheet
Grass: Dense   n= 0.240   P2= 4.44"

1.3 819 0.4100 10.31 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.1 45 0.2900 13.37 26.74 Trap/Vee/Rect Channel Flow, Std. Ditch
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

0.1 117 0.3300 16.16 5.64 Pipe Channel, 8" SWCPP
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.016  

0.3 187 0.1100 10.19 5.56 Pipe Channel, 10" SWCPP
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.017  

0.2 215 0.1000 18.65 14.65 Pipe Channel, 12" DWCPP
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.010  

0.1 28 0.0100 7.73 13.66 Pipe Channel, 18" DWCPP
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.010  

1.6 30 0.3000 0.32 Sheet Flow, Sheet - Post Level Spreader
Grass: Dense   n= 0.240   P2= 4.44"

0.4 214 0.3700 9.79 Shallow Concentrated Flow, Shallow
Unpaved   Kv= 16.1 fps

0.2 155 0.3200 14.05 28.09 Trap/Vee/Rect Channel Flow, Ditch (ASSUMED)
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

12.3 1,852 Total
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Subcatchment WS-5: WS-5

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr
100-yr Rainfall=9.36"

Runoff Area=14.081 ac
Runoff Volume=6.782 af

Runoff Depth=5.78"
Flow Length=1,852'

Tc=12.3 min
CN=71

20.19 cfs
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Summary for Reach 3R: Reach 4B1

Inflow Area = 2.096 ac, 0.00% Impervious,  Inflow Depth = 5.98"    for  100-yr event
Inflow = 2.56 cfs @ 8.13 hrs,  Volume= 1.044 af
Outflow = 2.41 cfs @ 8.25 hrs,  Volume= 1.044 af,  Atten= 6%,  Lag= 6.9 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.44 fps,  Min. Travel Time= 3.8 min
Avg. Velocity = 0.23 fps,  Avg. Travel Time= 7.3 min

Peak Storage= 550 cf @ 8.18 hrs
Average Depth at Peak Storage= 0.09'
Bank-Full Depth= 0.10'  Flow Area= 6.5 sf,  Capacity= 3.10 cfs

55.00'  x  0.10'  deep channel,  n= 0.350
Side Slope Z-value= 100.0 '/'   Top Width= 75.00'
Length= 100.0'   Slope= 0.3300 '/'
Inlet Invert= 826.00',  Outlet Invert= 793.00'

‡

Reach 3R: Reach 4B1

Inflow
Outflow
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Inflow Area=2.096 ac
Avg. Flow Depth=0.09'

Max Vel=0.44 fps
n=0.350
L=100.0'

S=0.3300 '/'
Capacity=3.10 cfs

2.56 cfs

2.41 cfs
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Summary for Reach 6R: Reach 4B2

Inflow Area = 2.096 ac, 0.00% Impervious,  Inflow Depth > 5.98"    for  100-yr event
Inflow = 2.41 cfs @ 8.25 hrs,  Volume= 1.044 af
Outflow = 2.41 cfs @ 8.25 hrs,  Volume= 1.044 af,  Atten= 0%,  Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.94 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 4.33 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 21 cf @ 8.25 hrs
Average Depth at Peak Storage= 0.42'
Bank-Full Depth= 1.00'  Flow Area= 2.0 sf,  Capacity= 24.88 cfs

0.00'  x  1.00'  deep channel,  n= 0.040
Side Slope Z-value= 2.0 '/'   Top Width= 4.00'
Length= 61.0'   Slope= 0.3279 '/'
Inlet Invert= 793.00',  Outlet Invert= 773.00'

Reach 6R: Reach 4B2

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=2.096 ac
Avg. Flow Depth=0.42'

Max Vel=6.94 fps
n=0.040
L=61.0'

S=0.3279 '/'
Capacity=24.88 cfs

2.41 cfs

2.41 cfs
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Summary for Reach 7R: Reach 4B3

Inflow Area = 2.096 ac, 0.00% Impervious,  Inflow Depth > 5.98"    for  100-yr event
Inflow = 2.41 cfs @ 8.25 hrs,  Volume= 1.044 af
Outflow = 2.41 cfs @ 8.26 hrs,  Volume= 1.044 af,  Atten= 0%,  Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.55 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 4.72 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 40 cf @ 8.26 hrs
Average Depth at Peak Storage= 0.40'
Bank-Full Depth= 1.00'  Flow Area= 2.0 sf,  Capacity= 27.87 cfs

0.00'  x  1.00'  deep channel,  n= 0.035
Side Slope Z-value= 2.0 '/'   Top Width= 4.00'
Length= 127.0'   Slope= 0.3150 '/'
Inlet Invert= 773.00',  Outlet Invert= 733.00'

Reach 7R: Reach 4B3

Inflow
Outflow

Hydrograph
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Inflow Area=2.096 ac
Avg. Flow Depth=0.40'

Max Vel=7.55 fps
n=0.035
L=127.0'

S=0.3150 '/'
Capacity=27.87 cfs

2.41 cfs

2.41 cfs
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Summary for Pond 1P: Detention Basin

Inflow Area = 2.096 ac, 0.00% Impervious,  Inflow Depth = 6.03"    for  100-yr event
Inflow = 3.21 cfs @ 7.98 hrs,  Volume= 1.054 af
Outflow = 2.56 cfs @ 8.13 hrs,  Volume= 1.044 af,  Atten= 20%,  Lag= 9.1 min
Primary = 1.38 cfs @ 8.13 hrs,  Volume= 1.018 af
Secondary = 1.18 cfs @ 8.13 hrs,  Volume= 0.025 af

Routing by Stor-Ind method, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs
Peak Elev= 835.18' @ 8.13 hrs   Surf.Area= 1,651 sf   Storage= 4,311 cf

Plug-Flow detention time= 31.7 min calculated for 1.043 af (99% of inflow)
Center-of-Mass det. time= 25.3 min ( 785.2 - 759.9 )

Volume Invert Avail.Storage Storage Description
#1 831.00' 5,781 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

831.00 483 0 0
832.00 722 603 603
833.00 986 854 1,457
834.00 1,276 1,131 2,588
835.00 1,590 1,433 4,021
836.00 1,930 1,760 5,781

Device Routing     Invert Outlet Devices
#1 Primary 831.50' 6.0"  Round Culvert   

L= 37.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 831.50' / 826.10'   S= 0.1459 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 0.20 sf   

#2 Device 1 833.00' 18.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Secondary 833.00' 8.0"  Round Culvert   
L= 32.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 833.00' / 826.10'   S= 0.2156 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 0.35 sf   

#4 Device 3 835.00' 18.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Device 1 831.75' 2.0" W x 6.0" H Vert. Orifice/Grate X 4.00    C= 0.600   

Primary OutFlow  Max=1.38 cfs @ 8.13 hrs  HW=835.18'   (Free Discharge)
1=Culvert  (Inlet Controls 1.38 cfs @ 7.04 fps)

2=Orifice/Grate  (Passes < 12.56 cfs potential flow)
5=Orifice/Grate  (Passes < 2.86 cfs potential flow)

Secondary OutFlow  Max=1.17 cfs @ 8.13 hrs  HW=835.18'   (Free Discharge)
3=Culvert  (Passes 1.17 cfs of 1.80 cfs potential flow)

4=Orifice/Grate  (Weir Controls 1.17 cfs @ 1.38 fps)
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Pond 1P: Detention Basin

Inflow
Outflow
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Secondary
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Inflow Area=2.096 ac
Peak Elev=835.18'

Storage=4,311 cf

3.21 cfs

2.56 cfs

1.38 cfs

1.18 cfs
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Summary for Link 5L: Outlet

Inflow Area = 4.633 ac, 0.20% Impervious,  Inflow Depth = 5.94"    for  100-yr event
Inflow = 4.97 cfs @ 8.02 hrs,  Volume= 2.292 af
Primary = 4.97 cfs @ 8.02 hrs,  Volume= 2.292 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-28.00 hrs, dt= 0.01 hrs

Link 5L: Outlet
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Inflow Area=4.633 ac
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