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2800 Jefferson Street
Napa, CA 94558
(707) 253-1806

The Hess Collection Winery
2847 Atlas Peak Road
Figure 1: Location Map

Revised May 2019
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community
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2800 Jefferson Street
Napa, CA 94558
(707) 253-1806

The Hess Collection Winery
2847 Atlas Peak Road

Figure 2: Property Boundary & Waters
Revised May 2019
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Figure 3: Watersheds and 
Proposed Vineyard Block Locations

Revised May 2019
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 4: Existing Land Use
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Figure 5: Developed Land Use
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Figure 6: Watersheds and
Hydrologic Soil Groups

Revised May 2019

102: Aiken Loam 30-50% slopes
110: Boomer-Forward-Felta Complex 30-50% slopes
151: Hambright-Rock Outcrop Complex 2-30% slopes
152: Hambright-Rock Outcrop Complex 30-75% slopes

102
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Figure 7: Pre-Project Time of
Concentration Flow Paths
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community
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WS1

WATERSHED 1

WS2

WATERSHED 2

WS3

WATERSHED 3

WS4

WATERSHED 4

Routing Diagram for Hess Persson Hydrologic Analysis
Prepared by Microsoft,  Printed 5/16/2019

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

Subcat Reach Pond Link



PPI Engineering
Type IA 24-hr  2-Year Rainfall=3.78"Pre-Project WS1

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS1: WATERSHED 1

Runoff = 8.18 cfs @ 8.12 hrs,  Volume= 3.145 af,  Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2-Year Rainfall=3.78"

Area (ac) CN Description

0.183 82 Dirt roads, HSG B
0.034 89 Dirt roads, HSG D
1.352 86 Farmsteads, HSG D
0.213 85 Gravel Roads, HSG B
0.092 91 Gravel Roads, HSG D

15.820 69 Pasture/grassland/range, Fair, HSG B
0.730 84 Pasture/grassland/range, Fair, HSG D
0.007 93 Paved roads w/open ditches, 50% imp, HSG D
1.319 69 Vineyard, Fair, HSG B
2.231 60 Woods, Fair, HSG B
0.021 79 Woods, Fair, HSG D
0.719 55 Woods, Good, HSG B
9.453 77 Woods, Good, HSG D
3.821 65 Woods/grass comb., Fair, HSG B
1.081 82 Woods/grass comb., Fair, HSG D

37.074 71 Weighted Average
37.071 99.99% Pervious Area
0.003 0.01% Impervious Area

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

8.6 56 0.0500 0.11 Sheet Flow, Sheet-1
Woods: Light underbrush   n= 0.400   P2= 3.78"

5.1 1,637 0.1100 5.34 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

3.2 1,365 0.0800 7.02 14.05 Trap/Vee/Rect Channel Flow, Stream
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

16.9 3,058 Total



PPI Engineering
Type IA 24-hr  2-Year Rainfall=3.78"Pre-Project WS1

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC
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Type IA 24-hr

2-Year Rainfall=3.78"

Runoff Area=37.074 ac

Runoff Volume=3.145 af

Runoff Depth>1.02"

Flow Length=3,058'

Tc=16.9 min

CN=71

8.18 cfs



PPI Engineering
Type IA 24-hr  10-Year Rainfall=5.82"Pre-Project WS1

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS1: WATERSHED 1

Runoff = 22.33 cfs @ 8.09 hrs,  Volume= 7.192 af,  Depth> 2.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10-Year Rainfall=5.82"

Area (ac) CN Description

0.183 82 Dirt roads, HSG B
0.034 89 Dirt roads, HSG D
1.352 86 Farmsteads, HSG D
0.213 85 Gravel Roads, HSG B
0.092 91 Gravel Roads, HSG D

15.820 69 Pasture/grassland/range, Fair, HSG B
0.730 84 Pasture/grassland/range, Fair, HSG D
0.007 93 Paved roads w/open ditches, 50% imp, HSG D
1.319 69 Vineyard, Fair, HSG B
2.231 60 Woods, Fair, HSG B
0.021 79 Woods, Fair, HSG D
0.719 55 Woods, Good, HSG B
9.453 77 Woods, Good, HSG D
3.821 65 Woods/grass comb., Fair, HSG B
1.081 82 Woods/grass comb., Fair, HSG D

37.074 71 Weighted Average
37.071 99.99% Pervious Area
0.003 0.01% Impervious Area

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

8.6 56 0.0500 0.11 Sheet Flow, Sheet-1
Woods: Light underbrush   n= 0.400   P2= 3.78"

5.1 1,637 0.1100 5.34 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

3.2 1,365 0.0800 7.02 14.05 Trap/Vee/Rect Channel Flow, Stream
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

16.9 3,058 Total



PPI Engineering
Type IA 24-hr  10-Year Rainfall=5.82"Pre-Project WS1

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS1: WATERSHED 1
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Type IA 24-hr

10-Year Rainfall=5.82"

Runoff Area=37.074 ac

Runoff Volume=7.192 af

Runoff Depth>2.33"

Flow Length=3,058'

Tc=16.9 min

CN=71

22.33 cfs



PPI Engineering
Type IA 24-hr  50-Year Rainfall=7.89"Pre-Project WS1

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS1: WATERSHED 1

Runoff = 39.05 cfs @ 8.08 hrs,  Volume= 11.833 af,  Depth> 3.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  50-Year Rainfall=7.89"

Area (ac) CN Description

0.183 82 Dirt roads, HSG B
0.034 89 Dirt roads, HSG D
1.352 86 Farmsteads, HSG D
0.213 85 Gravel Roads, HSG B
0.092 91 Gravel Roads, HSG D

15.820 69 Pasture/grassland/range, Fair, HSG B
0.730 84 Pasture/grassland/range, Fair, HSG D
0.007 93 Paved roads w/open ditches, 50% imp, HSG D
1.319 69 Vineyard, Fair, HSG B
2.231 60 Woods, Fair, HSG B
0.021 79 Woods, Fair, HSG D
0.719 55 Woods, Good, HSG B
9.453 77 Woods, Good, HSG D
3.821 65 Woods/grass comb., Fair, HSG B
1.081 82 Woods/grass comb., Fair, HSG D

37.074 71 Weighted Average
37.071 99.99% Pervious Area
0.003 0.01% Impervious Area

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

8.6 56 0.0500 0.11 Sheet Flow, Sheet-1
Woods: Light underbrush   n= 0.400   P2= 3.78"

5.1 1,637 0.1100 5.34 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

3.2 1,365 0.0800 7.02 14.05 Trap/Vee/Rect Channel Flow, Stream
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

16.9 3,058 Total



PPI Engineering
Type IA 24-hr  50-Year Rainfall=7.89"Pre-Project WS1

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS1: WATERSHED 1
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Type IA 24-hr

50-Year Rainfall=7.89"

Runoff Area=37.074 ac

Runoff Volume=11.833 af

Runoff Depth>3.83"

Flow Length=3,058'

Tc=16.9 min

CN=71

39.05 cfs



PPI Engineering
Type IA 24-hr  100-Year Rainfall=8.78"Pre-Project WS1

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS1: WATERSHED 1

Runoff = 46.63 cfs @ 8.08 hrs,  Volume= 13.906 af,  Depth> 4.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100-Year Rainfall=8.78"

Area (ac) CN Description

0.183 82 Dirt roads, HSG B
0.034 89 Dirt roads, HSG D
1.352 86 Farmsteads, HSG D
0.213 85 Gravel Roads, HSG B
0.092 91 Gravel Roads, HSG D

15.820 69 Pasture/grassland/range, Fair, HSG B
0.730 84 Pasture/grassland/range, Fair, HSG D
0.007 93 Paved roads w/open ditches, 50% imp, HSG D
1.319 69 Vineyard, Fair, HSG B
2.231 60 Woods, Fair, HSG B
0.021 79 Woods, Fair, HSG D
0.719 55 Woods, Good, HSG B
9.453 77 Woods, Good, HSG D
3.821 65 Woods/grass comb., Fair, HSG B
1.081 82 Woods/grass comb., Fair, HSG D

37.074 71 Weighted Average
37.071 99.99% Pervious Area
0.003 0.01% Impervious Area

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

8.6 56 0.0500 0.11 Sheet Flow, Sheet-1
Woods: Light underbrush   n= 0.400   P2= 3.78"

5.1 1,637 0.1100 5.34 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

3.2 1,365 0.0800 7.02 14.05 Trap/Vee/Rect Channel Flow, Stream
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

16.9 3,058 Total



PPI Engineering
Type IA 24-hr  100-Year Rainfall=8.78"Pre-Project WS1

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS1: WATERSHED 1
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Type IA 24-hr

100-Year Rainfall=8.78"

Runoff Area=37.074 ac

Runoff Volume=13.906 af

Runoff Depth>4.50"

Flow Length=3,058'

Tc=16.9 min

CN=71

46.63 cfs



PPI Engineering
Type IA 24-hr  2-Year Rainfall=3.78"Post-Project WS1

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS1: WATERSHED 1

Runoff = 7.48 cfs @ 8.12 hrs,  Volume= 2.977 af,  Depth> 0.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2-Year Rainfall=3.78"

Area (ac) CN Description

0.183 82 Dirt roads, HSG B
0.034 89 Dirt roads, HSG D
1.352 86 Farmsteads, HSG D
0.213 85 Gravel Roads, HSG B
0.092 91 Gravel Roads, HSG D
8.901 69 Pasture/grassland/range, Fair, HSG B
0.446 84 Pasture/grassland/range, Fair, HSG D
0.007 93 Paved roads w/open ditches, 50% imp, HSG D
1.319 69 Vineyard, Fair, HSG B
8.401 61 Vineyard, Good, HSG B
0.862 81 Vineyard, Good, HSG D
2.192 60 Woods, Fair, HSG B
0.021 79 Woods, Fair, HSG D
0.521 55 Woods, Good, HSG B
8.875 77 Woods, Good, HSG D
2.576 65 Woods/grass comb., Fair, HSG B
1.081 82 Woods/grass comb., Fair, HSG D

37.074 70 Weighted Average
37.071 99.99% Pervious Area
0.003 0.01% Impervious Area

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

8.6 56 0.0500 0.11 Sheet Flow, Sheet-1
Woods: Light underbrush   n= 0.400   P2= 3.78"

5.1 1,637 0.1100 5.34 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

3.2 1,365 0.0800 7.02 14.05 Trap/Vee/Rect Channel Flow, Stream
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

16.9 3,058 Total



PPI Engineering
Type IA 24-hr  2-Year Rainfall=3.78"Post-Project WS1

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS1: WATERSHED 1
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Type IA 24-hr

2-Year Rainfall=3.78"

Runoff Area=37.074 ac

Runoff Volume=2.977 af

Runoff Depth>0.96"

Flow Length=3,058'

Tc=16.9 min

CN=70

7.48 cfs



PPI Engineering
Type IA 24-hr  10-Year Rainfall=5.82"Post-Project WS1

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS1: WATERSHED 1

Runoff = 21.26 cfs @ 8.09 hrs,  Volume= 6.933 af,  Depth> 2.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10-Year Rainfall=5.82"

Area (ac) CN Description

0.183 82 Dirt roads, HSG B
0.034 89 Dirt roads, HSG D
1.352 86 Farmsteads, HSG D
0.213 85 Gravel Roads, HSG B
0.092 91 Gravel Roads, HSG D
8.901 69 Pasture/grassland/range, Fair, HSG B
0.446 84 Pasture/grassland/range, Fair, HSG D
0.007 93 Paved roads w/open ditches, 50% imp, HSG D
1.319 69 Vineyard, Fair, HSG B
8.401 61 Vineyard, Good, HSG B
0.862 81 Vineyard, Good, HSG D
2.192 60 Woods, Fair, HSG B
0.021 79 Woods, Fair, HSG D
0.521 55 Woods, Good, HSG B
8.875 77 Woods, Good, HSG D
2.576 65 Woods/grass comb., Fair, HSG B
1.081 82 Woods/grass comb., Fair, HSG D

37.074 70 Weighted Average
37.071 99.99% Pervious Area
0.003 0.01% Impervious Area

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

8.6 56 0.0500 0.11 Sheet Flow, Sheet-1
Woods: Light underbrush   n= 0.400   P2= 3.78"

5.1 1,637 0.1100 5.34 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

3.2 1,365 0.0800 7.02 14.05 Trap/Vee/Rect Channel Flow, Stream
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

16.9 3,058 Total



PPI Engineering
Type IA 24-hr  10-Year Rainfall=5.82"Post-Project WS1

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS1: WATERSHED 1
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Type IA 24-hr

10-Year Rainfall=5.82"

Runoff Area=37.074 ac

Runoff Volume=6.933 af

Runoff Depth>2.24"

Flow Length=3,058'

Tc=16.9 min

CN=70

21.26 cfs



PPI Engineering
Type IA 24-hr  50-Year Rainfall=7.89"Post-Project WS1

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS1: WATERSHED 1

Runoff = 37.72 cfs @ 8.08 hrs,  Volume= 11.523 af,  Depth> 3.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  50-Year Rainfall=7.89"

Area (ac) CN Description

0.183 82 Dirt roads, HSG B
0.034 89 Dirt roads, HSG D
1.352 86 Farmsteads, HSG D
0.213 85 Gravel Roads, HSG B
0.092 91 Gravel Roads, HSG D
8.901 69 Pasture/grassland/range, Fair, HSG B
0.446 84 Pasture/grassland/range, Fair, HSG D
0.007 93 Paved roads w/open ditches, 50% imp, HSG D
1.319 69 Vineyard, Fair, HSG B
8.401 61 Vineyard, Good, HSG B
0.862 81 Vineyard, Good, HSG D
2.192 60 Woods, Fair, HSG B
0.021 79 Woods, Fair, HSG D
0.521 55 Woods, Good, HSG B
8.875 77 Woods, Good, HSG D
2.576 65 Woods/grass comb., Fair, HSG B
1.081 82 Woods/grass comb., Fair, HSG D

37.074 70 Weighted Average
37.071 99.99% Pervious Area
0.003 0.01% Impervious Area

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

8.6 56 0.0500 0.11 Sheet Flow, Sheet-1
Woods: Light underbrush   n= 0.400   P2= 3.78"

5.1 1,637 0.1100 5.34 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

3.2 1,365 0.0800 7.02 14.05 Trap/Vee/Rect Channel Flow, Stream
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

16.9 3,058 Total



PPI Engineering
Type IA 24-hr  50-Year Rainfall=7.89"Post-Project WS1

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS1: WATERSHED 1
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Type IA 24-hr

50-Year Rainfall=7.89"

Runoff Area=37.074 ac

Runoff Volume=11.523 af

Runoff Depth>3.73"

Flow Length=3,058'

Tc=16.9 min

CN=70

37.72 cfs



PPI Engineering
Type IA 24-hr  100-Year Rainfall=8.78"Post-Project WS1

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS1: WATERSHED 1

Runoff = 45.22 cfs @ 8.08 hrs,  Volume= 13.580 af,  Depth> 4.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100-Year Rainfall=8.78"

Area (ac) CN Description

0.183 82 Dirt roads, HSG B
0.034 89 Dirt roads, HSG D
1.352 86 Farmsteads, HSG D
0.213 85 Gravel Roads, HSG B
0.092 91 Gravel Roads, HSG D
8.901 69 Pasture/grassland/range, Fair, HSG B
0.446 84 Pasture/grassland/range, Fair, HSG D
0.007 93 Paved roads w/open ditches, 50% imp, HSG D
1.319 69 Vineyard, Fair, HSG B
8.401 61 Vineyard, Good, HSG B
0.862 81 Vineyard, Good, HSG D
2.192 60 Woods, Fair, HSG B
0.021 79 Woods, Fair, HSG D
0.521 55 Woods, Good, HSG B
8.875 77 Woods, Good, HSG D
2.576 65 Woods/grass comb., Fair, HSG B
1.081 82 Woods/grass comb., Fair, HSG D

37.074 70 Weighted Average
37.071 99.99% Pervious Area
0.003 0.01% Impervious Area

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

8.6 56 0.0500 0.11 Sheet Flow, Sheet-1
Woods: Light underbrush   n= 0.400   P2= 3.78"

5.1 1,637 0.1100 5.34 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

3.2 1,365 0.0800 7.02 14.05 Trap/Vee/Rect Channel Flow, Stream
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

16.9 3,058 Total



PPI Engineering
Type IA 24-hr  100-Year Rainfall=8.78"Post-Project WS1

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS1: WATERSHED 1
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Type IA 24-hr

100-Year Rainfall=8.78"

Runoff Area=37.074 ac

Runoff Volume=13.580 af

Runoff Depth>4.40"

Flow Length=3,058'

Tc=16.9 min

CN=70

45.22 cfs



PPI Engineering
Type IA 24-hr  2-Year Rainfall=3.78"Pre-Project WS2

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS2: WATERSHED 2

Runoff = 5.52 cfs @ 8.10 hrs,  Volume= 2.105 af,  Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2-Year Rainfall=3.78"

Area (ac) CN Description

0.718 86 Farmsteads, HSG D
10.752 69 Pasture/grassland/range, Fair, HSG B
0.813 84 Pasture/grassland/range, Fair, HSG D
0.025 89 Paved roads w/open ditches, 50% imp, HSG B
0.181 93 Paved roads w/open ditches, 50% imp, HSG D
2.883 69 Vineyard, Fair, HSG B
1.696 55 Woods, Good, HSG B
1.756 70 Woods, Good, HSG C
4.192 77 Woods, Good, HSG D
0.995 65 Woods/grass comb., Fair, HSG B
0.789 76 Woods/grass comb., Fair, HSG C

24.800 71 Weighted Average
24.697 99.58% Pervious Area
0.103 0.42% Impervious Area

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

8.0 100 0.1900 0.21 Sheet Flow, Sheet-1
Woods: Light underbrush   n= 0.400   P2= 3.78"

0.5 266 0.3300 9.25 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

0.4 133 0.0600 6.08 12.16 Trap/Vee/Rect Channel Flow, Roadside Ditch
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

0.3 155 0.1000 7.83 1.54 Pipe Channel, 6" SWCPP
6.0"  Round  Area= 0.2 sf  Perim= 1.6'  r= 0.13'
n= 0.015  

5.0 1,073 0.0500 3.60 Shallow Concentrated Flow, Shallow-2
Unpaved   Kv= 16.1 fps

1.8 873 0.1100 8.23 16.47 Trap/Vee/Rect Channel Flow, Stream
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

16.0 2,600 Total



PPI Engineering
Type IA 24-hr  2-Year Rainfall=3.78"Pre-Project WS2

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS2: WATERSHED 2
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Type IA 24-hr

2-Year Rainfall=3.78"

Runoff Area=24.800 ac

Runoff Volume=2.105 af

Runoff Depth>1.02"

Flow Length=2,600'

Tc=16.0 min

CN=71

5.52 cfs



PPI Engineering
Type IA 24-hr  10-Year Rainfall=5.82"Pre-Project WS2

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS2: WATERSHED 2

Runoff = 15.06 cfs @ 8.08 hrs,  Volume= 4.814 af,  Depth> 2.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10-Year Rainfall=5.82"

Area (ac) CN Description

0.718 86 Farmsteads, HSG D
10.752 69 Pasture/grassland/range, Fair, HSG B
0.813 84 Pasture/grassland/range, Fair, HSG D
0.025 89 Paved roads w/open ditches, 50% imp, HSG B
0.181 93 Paved roads w/open ditches, 50% imp, HSG D
2.883 69 Vineyard, Fair, HSG B
1.696 55 Woods, Good, HSG B
1.756 70 Woods, Good, HSG C
4.192 77 Woods, Good, HSG D
0.995 65 Woods/grass comb., Fair, HSG B
0.789 76 Woods/grass comb., Fair, HSG C

24.800 71 Weighted Average
24.697 99.58% Pervious Area
0.103 0.42% Impervious Area

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

8.0 100 0.1900 0.21 Sheet Flow, Sheet-1
Woods: Light underbrush   n= 0.400   P2= 3.78"

0.5 266 0.3300 9.25 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

0.4 133 0.0600 6.08 12.16 Trap/Vee/Rect Channel Flow, Roadside Ditch
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

0.3 155 0.1000 7.83 1.54 Pipe Channel, 6" SWCPP
6.0"  Round  Area= 0.2 sf  Perim= 1.6'  r= 0.13'
n= 0.015  

5.0 1,073 0.0500 3.60 Shallow Concentrated Flow, Shallow-2
Unpaved   Kv= 16.1 fps

1.8 873 0.1100 8.23 16.47 Trap/Vee/Rect Channel Flow, Stream
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

16.0 2,600 Total



PPI Engineering
Type IA 24-hr  10-Year Rainfall=5.82"Pre-Project WS2

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS2: WATERSHED 2
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Type IA 24-hr

10-Year Rainfall=5.82"

Runoff Area=24.800 ac

Runoff Volume=4.814 af

Runoff Depth>2.33"

Flow Length=2,600'

Tc=16.0 min

CN=71

15.06 cfs



PPI Engineering
Type IA 24-hr  50-Year Rainfall=7.89"Pre-Project WS2

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS2: WATERSHED 2

Runoff = 26.26 cfs @ 8.07 hrs,  Volume= 7.919 af,  Depth> 3.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  50-Year Rainfall=7.89"

Area (ac) CN Description

0.718 86 Farmsteads, HSG D
10.752 69 Pasture/grassland/range, Fair, HSG B
0.813 84 Pasture/grassland/range, Fair, HSG D
0.025 89 Paved roads w/open ditches, 50% imp, HSG B
0.181 93 Paved roads w/open ditches, 50% imp, HSG D
2.883 69 Vineyard, Fair, HSG B
1.696 55 Woods, Good, HSG B
1.756 70 Woods, Good, HSG C
4.192 77 Woods, Good, HSG D
0.995 65 Woods/grass comb., Fair, HSG B
0.789 76 Woods/grass comb., Fair, HSG C

24.800 71 Weighted Average
24.697 99.58% Pervious Area
0.103 0.42% Impervious Area

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

8.0 100 0.1900 0.21 Sheet Flow, Sheet-1
Woods: Light underbrush   n= 0.400   P2= 3.78"

0.5 266 0.3300 9.25 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

0.4 133 0.0600 6.08 12.16 Trap/Vee/Rect Channel Flow, Roadside Ditch
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

0.3 155 0.1000 7.83 1.54 Pipe Channel, 6" SWCPP
6.0"  Round  Area= 0.2 sf  Perim= 1.6'  r= 0.13'
n= 0.015  

5.0 1,073 0.0500 3.60 Shallow Concentrated Flow, Shallow-2
Unpaved   Kv= 16.1 fps

1.8 873 0.1100 8.23 16.47 Trap/Vee/Rect Channel Flow, Stream
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

16.0 2,600 Total



PPI Engineering
Type IA 24-hr  50-Year Rainfall=7.89"Pre-Project WS2

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS2: WATERSHED 2
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Type IA 24-hr

50-Year Rainfall=7.89"

Runoff Area=24.800 ac

Runoff Volume=7.919 af

Runoff Depth>3.83"

Flow Length=2,600'

Tc=16.0 min

CN=71

26.26 cfs



PPI Engineering
Type IA 24-hr  100-Year Rainfall=8.78"Pre-Project WS2

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS2: WATERSHED 2

Runoff = 31.36 cfs @ 8.06 hrs,  Volume= 9.306 af,  Depth> 4.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100-Year Rainfall=8.78"

Area (ac) CN Description

0.718 86 Farmsteads, HSG D
10.752 69 Pasture/grassland/range, Fair, HSG B
0.813 84 Pasture/grassland/range, Fair, HSG D
0.025 89 Paved roads w/open ditches, 50% imp, HSG B
0.181 93 Paved roads w/open ditches, 50% imp, HSG D
2.883 69 Vineyard, Fair, HSG B
1.696 55 Woods, Good, HSG B
1.756 70 Woods, Good, HSG C
4.192 77 Woods, Good, HSG D
0.995 65 Woods/grass comb., Fair, HSG B
0.789 76 Woods/grass comb., Fair, HSG C

24.800 71 Weighted Average
24.697 99.58% Pervious Area
0.103 0.42% Impervious Area

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

8.0 100 0.1900 0.21 Sheet Flow, Sheet-1
Woods: Light underbrush   n= 0.400   P2= 3.78"

0.5 266 0.3300 9.25 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

0.4 133 0.0600 6.08 12.16 Trap/Vee/Rect Channel Flow, Roadside Ditch
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

0.3 155 0.1000 7.83 1.54 Pipe Channel, 6" SWCPP
6.0"  Round  Area= 0.2 sf  Perim= 1.6'  r= 0.13'
n= 0.015  

5.0 1,073 0.0500 3.60 Shallow Concentrated Flow, Shallow-2
Unpaved   Kv= 16.1 fps

1.8 873 0.1100 8.23 16.47 Trap/Vee/Rect Channel Flow, Stream
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

16.0 2,600 Total



PPI Engineering
Type IA 24-hr  100-Year Rainfall=8.78"Pre-Project WS2

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS2: WATERSHED 2
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Type IA 24-hr

100-Year Rainfall=8.78"

Runoff Area=24.800 ac

Runoff Volume=9.306 af

Runoff Depth>4.50"

Flow Length=2,600'

Tc=16.0 min

CN=71

31.36 cfs



PPI Engineering
Type IA 24-hr  2-Year Rainfall=3.78"Post-Project WS2

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS2: WATERSHED 2

Runoff = 4.60 cfs @ 8.11 hrs,  Volume= 1.884 af,  Depth> 0.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2-Year Rainfall=3.78"

Area (ac) CN Description

0.691 86 Farmsteads, HSG D
4.188 69 Pasture/grassland/range, Fair, HSG B
0.260 84 Pasture/grassland/range, Fair, HSG D
0.026 89 Paved roads w/open ditches, 50% imp, HSG B
0.181 93 Paved roads w/open ditches, 50% imp, HSG D
2.883 69 Vineyard, Fair, HSG B
7.796 61 Vineyard, Good, HSG B
0.605 75 Vineyard, Good, HSG C
0.738 81 Vineyard, Good, HSG D
1.418 55 Woods, Good, HSG B
1.153 70 Woods, Good, HSG C
4.034 77 Woods, Good, HSG D
0.041 65 Woods/grass comb., Fair, HSG B
0.786 76 Woods/grass comb., Fair, HSG C

24.800 69 Weighted Average
24.696 99.58% Pervious Area
0.103 0.42% Impervious Area

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

8.0 100 0.1900 0.21 Sheet Flow, Sheet-1
Woods: Light underbrush   n= 0.400   P2= 3.78"

0.5 266 0.3300 9.25 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

0.4 133 0.0600 6.08 12.16 Trap/Vee/Rect Channel Flow, Roadside Ditch
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

0.3 155 0.1000 7.83 1.54 Pipe Channel, 6" SWCPP
6.0"  Round  Area= 0.2 sf  Perim= 1.6'  r= 0.13'
n= 0.015  

5.0 1,073 0.0500 3.60 Shallow Concentrated Flow, Shallow-2
Unpaved   Kv= 16.1 fps

1.8 873 0.1100 8.23 16.47 Trap/Vee/Rect Channel Flow, Stream
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

16.0 2,600 Total



PPI Engineering
Type IA 24-hr  2-Year Rainfall=3.78"Post-Project WS2

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS2: WATERSHED 2
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Type IA 24-hr

2-Year Rainfall=3.78"

Runoff Area=24.800 ac

Runoff Volume=1.884 af

Runoff Depth>0.91"

Flow Length=2,600'

Tc=16.0 min

CN=69

4.60 cfs



PPI Engineering
Type IA 24-hr  10-Year Rainfall=5.82"Post-Project WS2

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS2: WATERSHED 2

Runoff = 13.63 cfs @ 8.08 hrs,  Volume= 4.469 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 IA 24-hr  10-Year Rainfall=5.82"

Area (ac) CN Description

0.691 86 Farmsteads, HSG D
4.188 69 Pasture/grassland/range, Fair, HSG B
0.260 84 Pasture/grassland/range, Fair, HSG D
0.026 89 Paved roads w/open ditches, 50% imp, HSG B
0.181 93 Paved roads w/open ditches, 50% imp, HSG D
2.883 69 Vineyard, Fair, HSG B
7.796 61 Vineyard, Good, HSG B
0.605 75 Vineyard, Good, HSG C
0.738 81 Vineyard, Good, HSG D
1.418 55 Woods, Good, HSG B
1.153 70 Woods, Good, HSG C
4.034 77 Woods, Good, HSG D
0.041 65 Woods/grass comb., Fair, HSG B
0.786 76 Woods/grass comb., Fair, HSG C

24.800 69 Weighted Average
24.696 99.58% Pervious Area
0.103 0.42% Impervious Area

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

8.0 100 0.1900 0.21 Sheet Flow, Sheet-1
Woods: Light underbrush   n= 0.400   P2= 3.78"

0.5 266 0.3300 9.25 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

0.4 133 0.0600 6.08 12.16 Trap/Vee/Rect Channel Flow, Roadside Ditch
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

0.3 155 0.1000 7.83 1.54 Pipe Channel, 6" SWCPP
6.0"  Round  Area= 0.2 sf  Perim= 1.6'  r= 0.13'
n= 0.015  

5.0 1,073 0.0500 3.60 Shallow Concentrated Flow, Shallow-2
Unpaved   Kv= 16.1 fps

1.8 873 0.1100 8.23 16.47 Trap/Vee/Rect Channel Flow, Stream
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

16.0 2,600 Total



PPI Engineering
Type IA 24-hr  10-Year Rainfall=5.82"Post-Project WS2

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS2: WATERSHED 2
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Type IA 24-hr

10-Year Rainfall=5.82"

Runoff Area=24.800 ac

Runoff Volume=4.469 af

Runoff Depth>2.16"

Flow Length=2,600'

Tc=16.0 min

CN=69

13.63 cfs



PPI Engineering
Type IA 24-hr  50-Year Rainfall=7.89"Post-Project WS2

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS2: WATERSHED 2

Runoff = 24.48 cfs @ 8.07 hrs,  Volume= 7.503 af,  Depth> 3.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  50-Year Rainfall=7.89"

Area (ac) CN Description

0.691 86 Farmsteads, HSG D
4.188 69 Pasture/grassland/range, Fair, HSG B
0.260 84 Pasture/grassland/range, Fair, HSG D
0.026 89 Paved roads w/open ditches, 50% imp, HSG B
0.181 93 Paved roads w/open ditches, 50% imp, HSG D
2.883 69 Vineyard, Fair, HSG B
7.796 61 Vineyard, Good, HSG B
0.605 75 Vineyard, Good, HSG C
0.738 81 Vineyard, Good, HSG D
1.418 55 Woods, Good, HSG B
1.153 70 Woods, Good, HSG C
4.034 77 Woods, Good, HSG D
0.041 65 Woods/grass comb., Fair, HSG B
0.786 76 Woods/grass comb., Fair, HSG C

24.800 69 Weighted Average
24.696 99.58% Pervious Area
0.103 0.42% Impervious Area

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

8.0 100 0.1900 0.21 Sheet Flow, Sheet-1
Woods: Light underbrush   n= 0.400   P2= 3.78"

0.5 266 0.3300 9.25 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

0.4 133 0.0600 6.08 12.16 Trap/Vee/Rect Channel Flow, Roadside Ditch
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

0.3 155 0.1000 7.83 1.54 Pipe Channel, 6" SWCPP
6.0"  Round  Area= 0.2 sf  Perim= 1.6'  r= 0.13'
n= 0.015  

5.0 1,073 0.0500 3.60 Shallow Concentrated Flow, Shallow-2
Unpaved   Kv= 16.1 fps

1.8 873 0.1100 8.23 16.47 Trap/Vee/Rect Channel Flow, Stream
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

16.0 2,600 Total



PPI Engineering
Type IA 24-hr  50-Year Rainfall=7.89"Post-Project WS2

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS2: WATERSHED 2
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Type IA 24-hr

50-Year Rainfall=7.89"

Runoff Area=24.800 ac

Runoff Volume=7.503 af

Runoff Depth>3.63"

Flow Length=2,600'

Tc=16.0 min

CN=69

24.48 cfs



PPI Engineering
Type IA 24-hr  100-Year Rainfall=8.78"Post-Project WS2

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS2: WATERSHED 2

Runoff = 29.46 cfs @ 8.07 hrs,  Volume= 8.868 af,  Depth> 4.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100-Year Rainfall=8.78"

Area (ac) CN Description

0.691 86 Farmsteads, HSG D
4.188 69 Pasture/grassland/range, Fair, HSG B
0.260 84 Pasture/grassland/range, Fair, HSG D
0.026 89 Paved roads w/open ditches, 50% imp, HSG B
0.181 93 Paved roads w/open ditches, 50% imp, HSG D
2.883 69 Vineyard, Fair, HSG B
7.796 61 Vineyard, Good, HSG B
0.605 75 Vineyard, Good, HSG C
0.738 81 Vineyard, Good, HSG D
1.418 55 Woods, Good, HSG B
1.153 70 Woods, Good, HSG C
4.034 77 Woods, Good, HSG D
0.041 65 Woods/grass comb., Fair, HSG B
0.786 76 Woods/grass comb., Fair, HSG C

24.800 69 Weighted Average
24.696 99.58% Pervious Area
0.103 0.42% Impervious Area

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

8.0 100 0.1900 0.21 Sheet Flow, Sheet-1
Woods: Light underbrush   n= 0.400   P2= 3.78"

0.5 266 0.3300 9.25 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

0.4 133 0.0600 6.08 12.16 Trap/Vee/Rect Channel Flow, Roadside Ditch
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

0.3 155 0.1000 7.83 1.54 Pipe Channel, 6" SWCPP
6.0"  Round  Area= 0.2 sf  Perim= 1.6'  r= 0.13'
n= 0.015  

5.0 1,073 0.0500 3.60 Shallow Concentrated Flow, Shallow-2
Unpaved   Kv= 16.1 fps

1.8 873 0.1100 8.23 16.47 Trap/Vee/Rect Channel Flow, Stream
Bot.W=0.00'  D=1.00'  Z= 2.0 '/'  Top.W=4.00'
n= 0.035  

16.0 2,600 Total



PPI Engineering
Type IA 24-hr  100-Year Rainfall=8.78"Post-Project WS2

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS2: WATERSHED 2
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Type IA 24-hr

100-Year Rainfall=8.78"

Runoff Area=24.800 ac

Runoff Volume=8.868 af

Runoff Depth>4.29"

Flow Length=2,600'

Tc=16.0 min

CN=69

29.46 cfs



PPI Engineering
Type IA 24-hr  2-Year Rainfall=3.78"Pre-Project WS3

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS3: WATERSHED 3

Runoff = 3.43 cfs @ 8.04 hrs,  Volume= 1.278 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 IA 24-hr  2-Year Rainfall=3.78"

Area (ac) CN Description

0.045 74 Farmsteads, HSG B
0.418 86 Farmsteads, HSG D
7.817 69 Pasture/grassland/range, Fair, HSG B
0.492 84 Pasture/grassland/range, Fair, HSG D
2.571 60 Woods, Fair, HSG B
2.248 79 Woods, Fair, HSG D
0.519 55 Woods, Good, HSG B
0.338 65 Woods/grass comb., Fair, HSG B
0.088 76 Woods/grass comb., Fair, HSG C
1.279 82 Woods/grass comb., Fair, HSG D

15.814 70 Weighted Average
15.814 100.00% Pervious Area

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

5.7 100 0.1600 0.29 Sheet Flow, Sheet-1
Grass: Dense   n= 0.240   P2= 3.78"

3.9 1,404 0.1400 6.02 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

9.6 1,504 Total



PPI Engineering
Type IA 24-hr  2-Year Rainfall=3.78"Pre-Project WS3

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS3: WATERSHED 3
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Type IA 24-hr

2-Year Rainfall=3.78"

Runoff Area=15.814 ac

Runoff Volume=1.278 af

Runoff Depth>0.97"

Flow Length=1,504'

Tc=9.6 min

CN=70

3.43 cfs



PPI Engineering
Type IA 24-hr  10-Year Rainfall=5.82"Pre-Project WS3

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS3: WATERSHED 3

Runoff = 9.51 cfs @ 8.02 hrs,  Volume= 2.974 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 IA 24-hr  10-Year Rainfall=5.82"

Area (ac) CN Description

0.045 74 Farmsteads, HSG B
0.418 86 Farmsteads, HSG D
7.817 69 Pasture/grassland/range, Fair, HSG B
0.492 84 Pasture/grassland/range, Fair, HSG D
2.571 60 Woods, Fair, HSG B
2.248 79 Woods, Fair, HSG D
0.519 55 Woods, Good, HSG B
0.338 65 Woods/grass comb., Fair, HSG B
0.088 76 Woods/grass comb., Fair, HSG C
1.279 82 Woods/grass comb., Fair, HSG D

15.814 70 Weighted Average
15.814 100.00% Pervious Area

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

5.7 100 0.1600 0.29 Sheet Flow, Sheet-1
Grass: Dense   n= 0.240   P2= 3.78"

3.9 1,404 0.1400 6.02 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

9.6 1,504 Total



PPI Engineering
Type IA 24-hr  10-Year Rainfall=5.82"Pre-Project WS3

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS3: WATERSHED 3
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Type IA 24-hr

10-Year Rainfall=5.82"

Runoff Area=15.814 ac

Runoff Volume=2.974 af

Runoff Depth>2.26"

Flow Length=1,504'

Tc=9.6 min

CN=70

9.51 cfs



PPI Engineering
Type IA 24-hr  50-Year Rainfall=7.89"Pre-Project WS3

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS3: WATERSHED 3

Runoff = 16.77 cfs @ 8.00 hrs,  Volume= 4.934 af,  Depth> 3.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  50-Year Rainfall=7.89"

Area (ac) CN Description

0.045 74 Farmsteads, HSG B
0.418 86 Farmsteads, HSG D
7.817 69 Pasture/grassland/range, Fair, HSG B
0.492 84 Pasture/grassland/range, Fair, HSG D
2.571 60 Woods, Fair, HSG B
2.248 79 Woods, Fair, HSG D
0.519 55 Woods, Good, HSG B
0.338 65 Woods/grass comb., Fair, HSG B
0.088 76 Woods/grass comb., Fair, HSG C
1.279 82 Woods/grass comb., Fair, HSG D

15.814 70 Weighted Average
15.814 100.00% Pervious Area

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

5.7 100 0.1600 0.29 Sheet Flow, Sheet-1
Grass: Dense   n= 0.240   P2= 3.78"

3.9 1,404 0.1400 6.02 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

9.6 1,504 Total



PPI Engineering
Type IA 24-hr  50-Year Rainfall=7.89"Pre-Project WS3

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS3: WATERSHED 3
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Type IA 24-hr

50-Year Rainfall=7.89"

Runoff Area=15.814 ac

Runoff Volume=4.934 af

Runoff Depth>3.74"

Flow Length=1,504'

Tc=9.6 min

CN=70

16.77 cfs



PPI Engineering
Type IA 24-hr  100-Year Rainfall=8.78"Pre-Project WS3

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS3: WATERSHED 3

Runoff = 20.07 cfs @ 7.99 hrs,  Volume= 5.811 af,  Depth> 4.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100-Year Rainfall=8.78"

Area (ac) CN Description

0.045 74 Farmsteads, HSG B
0.418 86 Farmsteads, HSG D
7.817 69 Pasture/grassland/range, Fair, HSG B
0.492 84 Pasture/grassland/range, Fair, HSG D
2.571 60 Woods, Fair, HSG B
2.248 79 Woods, Fair, HSG D
0.519 55 Woods, Good, HSG B
0.338 65 Woods/grass comb., Fair, HSG B
0.088 76 Woods/grass comb., Fair, HSG C
1.279 82 Woods/grass comb., Fair, HSG D

15.814 70 Weighted Average
15.814 100.00% Pervious Area

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

5.7 100 0.1600 0.29 Sheet Flow, Sheet-1
Grass: Dense   n= 0.240   P2= 3.78"

3.9 1,404 0.1400 6.02 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

9.6 1,504 Total



PPI Engineering
Type IA 24-hr  100-Year Rainfall=8.78"Pre-Project WS3

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS3: WATERSHED 3
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Type IA 24-hr

100-Year Rainfall=8.78"

Runoff Area=15.814 ac

Runoff Volume=5.811 af

Runoff Depth>4.41"

Flow Length=1,504'

Tc=9.6 min

CN=70

20.07 cfs



PPI Engineering
Type IA 24-hr  2-Year Rainfall=3.78"Post-Project WS3

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS3: WATERSHED 3

Runoff = 3.13 cfs @ 8.04 hrs,  Volume= 1.209 af,  Depth> 0.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2-Year Rainfall=3.78"

Area (ac) CN Description

0.045 74 Farmsteads, HSG B
0.418 86 Farmsteads, HSG D
4.994 69 Pasture/grassland/range, Fair, HSG B
0.492 84 Pasture/grassland/range, Fair, HSG D
3.219 61 Vineyard, Good, HSG B
0.001 81 Vineyard, Good, HSG D
2.174 60 Woods, Fair, HSG B
2.247 79 Woods, Fair, HSG D
0.519 55 Woods, Good, HSG B
0.338 65 Woods/grass comb., Fair, HSG B
0.088 76 Woods/grass comb., Fair, HSG C
1.279 82 Woods/grass comb., Fair, HSG D

15.814 69 Weighted Average
15.814 100.00% Pervious Area

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

5.7 100 0.1600 0.29 Sheet Flow, Sheet-1
Grass: Dense   n= 0.240   P2= 3.78"

3.9 1,404 0.1400 6.02 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

9.6 1,504 Total



PPI Engineering
Type IA 24-hr  2-Year Rainfall=3.78"Post-Project WS3

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS3: WATERSHED 3
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Type IA 24-hr

2-Year Rainfall=3.78"

Runoff Area=15.814 ac

Runoff Volume=1.209 af

Runoff Depth>0.92"

Flow Length=1,504'

Tc=9.6 min

CN=69

3.13 cfs



PPI Engineering
Type IA 24-hr  10-Year Rainfall=5.82"Post-Project WS3

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS3: WATERSHED 3

Runoff = 9.05 cfs @ 8.02 hrs,  Volume= 2.864 af,  Depth> 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10-Year Rainfall=5.82"

Area (ac) CN Description

0.045 74 Farmsteads, HSG B
0.418 86 Farmsteads, HSG D
4.994 69 Pasture/grassland/range, Fair, HSG B
0.492 84 Pasture/grassland/range, Fair, HSG D
3.219 61 Vineyard, Good, HSG B
0.001 81 Vineyard, Good, HSG D
2.174 60 Woods, Fair, HSG B
2.247 79 Woods, Fair, HSG D
0.519 55 Woods, Good, HSG B
0.338 65 Woods/grass comb., Fair, HSG B
0.088 76 Woods/grass comb., Fair, HSG C
1.279 82 Woods/grass comb., Fair, HSG D

15.814 69 Weighted Average
15.814 100.00% Pervious Area

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

5.7 100 0.1600 0.29 Sheet Flow, Sheet-1
Grass: Dense   n= 0.240   P2= 3.78"

3.9 1,404 0.1400 6.02 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

9.6 1,504 Total



PPI Engineering
Type IA 24-hr  10-Year Rainfall=5.82"Post-Project WS3

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Subcatchment WS3: WATERSHED 3
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Type IA 24-hr

10-Year Rainfall=5.82"

Runoff Area=15.814 ac

Runoff Volume=2.864 af

Runoff Depth>2.17"

Flow Length=1,504'

Tc=9.6 min

CN=69

9.05 cfs



PPI Engineering
Type IA 24-hr  50-Year Rainfall=7.89"Post-Project WS3

  Printed  5/16/2019Prepared by Microsoft
HydroCAD® 10.00-24  s/n 09429  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment WS3: WATERSHED 3

Runoff = 16.19 cfs @ 8.00 hrs,  Volume= 4.801 af,  Depth> 3.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  50-Year Rainfall=7.89"

Area (ac) CN Description

0.045 74 Farmsteads, HSG B
0.418 86 Farmsteads, HSG D
4.994 69 Pasture/grassland/range, Fair, HSG B
0.492 84 Pasture/grassland/range, Fair, HSG D
3.219 61 Vineyard, Good, HSG B
0.001 81 Vineyard, Good, HSG D
2.174 60 Woods, Fair, HSG B
2.247 79 Woods, Fair, HSG D
0.519 55 Woods, Good, HSG B
0.338 65 Woods/grass comb., Fair, HSG B
0.088 76 Woods/grass comb., Fair, HSG C
1.279 82 Woods/grass comb., Fair, HSG D

15.814 69 Weighted Average
15.814 100.00% Pervious Area

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

5.7 100 0.1600 0.29 Sheet Flow, Sheet-1
Grass: Dense   n= 0.240   P2= 3.78"

3.9 1,404 0.1400 6.02 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

9.6 1,504 Total
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Subcatchment WS3: WATERSHED 3
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Type IA 24-hr

50-Year Rainfall=7.89"

Runoff Area=15.814 ac

Runoff Volume=4.801 af

Runoff Depth>3.64"

Flow Length=1,504'

Tc=9.6 min

CN=69

16.19 cfs
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Type IA 24-hr  100-Year Rainfall=8.78"Post-Project WS3
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Summary for Subcatchment WS3: WATERSHED 3

Runoff = 19.46 cfs @ 8.00 hrs,  Volume= 5.672 af,  Depth> 4.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100-Year Rainfall=8.78"

Area (ac) CN Description

0.045 74 Farmsteads, HSG B
0.418 86 Farmsteads, HSG D
4.994 69 Pasture/grassland/range, Fair, HSG B
0.492 84 Pasture/grassland/range, Fair, HSG D
3.219 61 Vineyard, Good, HSG B
0.001 81 Vineyard, Good, HSG D
2.174 60 Woods, Fair, HSG B
2.247 79 Woods, Fair, HSG D
0.519 55 Woods, Good, HSG B
0.338 65 Woods/grass comb., Fair, HSG B
0.088 76 Woods/grass comb., Fair, HSG C
1.279 82 Woods/grass comb., Fair, HSG D

15.814 69 Weighted Average
15.814 100.00% Pervious Area

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

5.7 100 0.1600 0.29 Sheet Flow, Sheet-1
Grass: Dense   n= 0.240   P2= 3.78"

3.9 1,404 0.1400 6.02 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

9.6 1,504 Total
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Subcatchment WS3: WATERSHED 3
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Type IA 24-hr

100-Year Rainfall=8.78"

Runoff Area=15.814 ac

Runoff Volume=5.672 af

Runoff Depth>4.30"

Flow Length=1,504'

Tc=9.6 min

CN=69

19.46 cfs
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Summary for Subcatchment WS4: WATERSHED 4

Runoff = 0.55 cfs @ 7.99 hrs,  Volume= 0.174 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 IA 24-hr  2-Year Rainfall=3.78"

Area (ac) CN Description

1.007 79 Pasture/grassland/range, Fair, HSG C
0.369 70 Woods, Good, HSG C
0.124 76 Woods/grass comb., Fair, HSG C

1.501 77 Weighted Average
1.501 100.00% Pervious Area

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

5.9 100 0.1500 0.28 Sheet Flow, Sheet-1
Grass: Dense   n= 0.240   P2= 3.78"

1.0 391 0.1600 6.44 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

6.9 491 Total

Subcatchment WS4: WATERSHED 4
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Type IA 24-hr

2-Year Rainfall=3.78"

Runoff Area=1.501 ac

Runoff Volume=0.174 af

Runoff Depth>1.39"

Flow Length=491'

Tc=6.9 min

CN=77

0.55 cfs
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Summary for Subcatchment WS4: WATERSHED 4

Runoff = 1.23 cfs @ 7.97 hrs,  Volume= 0.357 af,  Depth> 2.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10-Year Rainfall=5.82"

Area (ac) CN Description

1.007 79 Pasture/grassland/range, Fair, HSG C
0.369 70 Woods, Good, HSG C
0.124 76 Woods/grass comb., Fair, HSG C

1.501 77 Weighted Average
1.501 100.00% Pervious Area

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

5.9 100 0.1500 0.28 Sheet Flow, Sheet-1
Grass: Dense   n= 0.240   P2= 3.78"

1.0 391 0.1600 6.44 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

6.9 491 Total

Subcatchment WS4: WATERSHED 4
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Type IA 24-hr

10-Year Rainfall=5.82"

Runoff Area=1.501 ac

Runoff Volume=0.357 af

Runoff Depth>2.85"

Flow Length=491'

Tc=6.9 min

CN=77

1.23 cfs



PPI Engineering
Type IA 24-hr  50-Year Rainfall=7.89"Pre-Project WS4
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Summary for Subcatchment WS4: WATERSHED 4

Runoff = 1.98 cfs @ 7.95 hrs,  Volume= 0.555 af,  Depth> 4.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  50-Year Rainfall=7.89"

Area (ac) CN Description

1.007 79 Pasture/grassland/range, Fair, HSG C
0.369 70 Woods, Good, HSG C
0.124 76 Woods/grass comb., Fair, HSG C

1.501 77 Weighted Average
1.501 100.00% Pervious Area

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

5.9 100 0.1500 0.28 Sheet Flow, Sheet-1
Grass: Dense   n= 0.240   P2= 3.78"

1.0 391 0.1600 6.44 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

6.9 491 Total

Subcatchment WS4: WATERSHED 4
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Type IA 24-hr

50-Year Rainfall=7.89"

Runoff Area=1.501 ac

Runoff Volume=0.555 af

Runoff Depth>4.44"

Flow Length=491'

Tc=6.9 min

CN=77

1.98 cfs
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Summary for Subcatchment WS4: WATERSHED 4

Runoff = 2.32 cfs @ 7.94 hrs,  Volume= 0.641 af,  Depth> 5.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100-Year Rainfall=8.78"

Area (ac) CN Description

1.007 79 Pasture/grassland/range, Fair, HSG C
0.369 70 Woods, Good, HSG C
0.124 76 Woods/grass comb., Fair, HSG C

1.501 77 Weighted Average
1.501 100.00% Pervious Area

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

5.9 100 0.1500 0.28 Sheet Flow, Sheet-1
Grass: Dense   n= 0.240   P2= 3.78"

1.0 391 0.1600 6.44 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

6.9 491 Total

Subcatchment WS4: WATERSHED 4
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Type IA 24-hr

100-Year Rainfall=8.78"

Runoff Area=1.501 ac

Runoff Volume=0.641 af

Runoff Depth>5.13"

Flow Length=491'

Tc=6.9 min

CN=77

2.32 cfs
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Summary for Subcatchment WS4: WATERSHED 4

Runoff = 0.55 cfs @ 7.99 hrs,  Volume= 0.174 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 IA 24-hr  2-Year Rainfall=3.78"

Area (ac) CN Description

0.953 79 Pasture/grassland/range, Fair, HSG C
0.103 75 Vineyard, Good, HSG C
0.321 70 Woods, Good, HSG C
0.124 76 Woods/grass comb., Fair, HSG C

1.501 77 Weighted Average
1.501 100.00% Pervious Area

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

5.9 100 0.1500 0.28 Sheet Flow, Sheet-1
Grass: Dense   n= 0.240   P2= 3.78"

1.0 391 0.1600 6.44 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

6.9 491 Total

Subcatchment WS4: WATERSHED 4
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Type IA 24-hr

2-Year Rainfall=3.78"

Runoff Area=1.501 ac

Runoff Volume=0.174 af

Runoff Depth>1.39"

Flow Length=491'

Tc=6.9 min

CN=77

0.55 cfs
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Type IA 24-hr  10-Year Rainfall=5.82"Post-Project WS4

  Printed  5/16/2019Prepared by Microsoft
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Summary for Subcatchment WS4: WATERSHED 4

Runoff = 1.23 cfs @ 7.97 hrs,  Volume= 0.357 af,  Depth> 2.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10-Year Rainfall=5.82"

Area (ac) CN Description

0.953 79 Pasture/grassland/range, Fair, HSG C
0.103 75 Vineyard, Good, HSG C
0.321 70 Woods, Good, HSG C
0.124 76 Woods/grass comb., Fair, HSG C

1.501 77 Weighted Average
1.501 100.00% Pervious Area

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

5.9 100 0.1500 0.28 Sheet Flow, Sheet-1
Grass: Dense   n= 0.240   P2= 3.78"

1.0 391 0.1600 6.44 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

6.9 491 Total

Subcatchment WS4: WATERSHED 4
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Type IA 24-hr

10-Year Rainfall=5.82"

Runoff Area=1.501 ac

Runoff Volume=0.357 af

Runoff Depth>2.85"

Flow Length=491'

Tc=6.9 min

CN=77

1.23 cfs
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Summary for Subcatchment WS4: WATERSHED 4

Runoff = 1.98 cfs @ 7.95 hrs,  Volume= 0.555 af,  Depth> 4.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  50-Year Rainfall=7.89"

Area (ac) CN Description

0.953 79 Pasture/grassland/range, Fair, HSG C
0.103 75 Vineyard, Good, HSG C
0.321 70 Woods, Good, HSG C
0.124 76 Woods/grass comb., Fair, HSG C

1.501 77 Weighted Average
1.501 100.00% Pervious Area

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

5.9 100 0.1500 0.28 Sheet Flow, Sheet-1
Grass: Dense   n= 0.240   P2= 3.78"

1.0 391 0.1600 6.44 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

6.9 491 Total

Subcatchment WS4: WATERSHED 4
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Type IA 24-hr

50-Year Rainfall=7.89"

Runoff Area=1.501 ac

Runoff Volume=0.555 af

Runoff Depth>4.44"

Flow Length=491'

Tc=6.9 min

CN=77

1.98 cfs



PPI Engineering
Type IA 24-hr  100-Year Rainfall=8.78"Post-Project WS4

  Printed  5/16/2019Prepared by Microsoft
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Summary for Subcatchment WS4: WATERSHED 4

Runoff = 2.32 cfs @ 7.94 hrs,  Volume= 0.641 af,  Depth> 5.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100-Year Rainfall=8.78"

Area (ac) CN Description

0.953 79 Pasture/grassland/range, Fair, HSG C
0.103 75 Vineyard, Good, HSG C
0.321 70 Woods, Good, HSG C
0.124 76 Woods/grass comb., Fair, HSG C

1.501 77 Weighted Average
1.501 100.00% Pervious Area

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

5.9 100 0.1500 0.28 Sheet Flow, Sheet-1
Grass: Dense   n= 0.240   P2= 3.78"

1.0 391 0.1600 6.44 Shallow Concentrated Flow, Shallow-1
Unpaved   Kv= 16.1 fps

6.9 491 Total

Subcatchment WS4: WATERSHED 4
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Type IA 24-hr

100-Year Rainfall=8.78"

Runoff Area=1.501 ac

Runoff Volume=0.641 af

Runoff Depth>5.13"

Flow Length=491'

Tc=6.9 min

CN=77

2.32 cfs
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