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Subcat WSM Subcat WS-1 Subcat WS-1

R1D-2. — |R1D-1| — |R1C| — |R1B

Reach 1D-2 Reach 1D-1 Reach 1C Reach 1B

ws1m) ——

Subcat WS-1A Outlet 1

Reach Routing Diagram for Wappo Hill Pre-Project WS1
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Wappo Hill Pre-Project WS1 Type IA 24-hr 2-YR Rainfall=3.23"
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Summary for Subcatchment WS-1A: Subcat WS-1A

Runoff = 1.53cfs@ 8.19 hrs, Volume= 0.931 af, Depth= 0.85"
Routed to Link Outlet 1 : Outlet 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 2-YR Rainfall=3.23"

Area (ac) CN Description

0.093 69 Annual Grass, Fair, HSG B

0.460 79 Annual Grass, Fair, HSG C

0.036 87 Dirt roads, HSG C

0.258 82 Farmsteads, HSG C

0.102 96 Gravel surface, HSG C
10.681 69 Vineyard, Fair, HSG B

0.062 79 Vineyard, Fair, HSG C

0.400 60 Woods, Fair, HSG B

1.123 73  Woods, Fair, HSG C

13.216 70  Weighted Average
13.216 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.1 100 0.2600 0.33 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
156 1,307 0.0400 1.40 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps

20.7 1,407 Total
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Summary for Subcatchment WS-1B: Subcat WS-1B

Runoff = 2.88cfs@ 8.09 hrs, Volume= 1.213 af, Depth= 1.23"
Routed to Reach R1B : Reach 1B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 2-YR Rainfall=3.23"

Area (ac) CN Description

1.132 69 Annual Grass, Fair, HSG B
0.000 79 Annual Grass, Fair, HSG C
0.494 79 Annual Grass, Fair, HSG C
0.184 82 Dirt roads, HSG B

0.154 87 Dirt roads, HSG C

0.018 74 Farmsteads, HSG B

0.769 82 Farmsteads, HSG C

0.107 89 Gravel Roads, HSG C
0.119 96 Gravel surface, HSG C
0.289 92 Paved roads w/open ditches, 50% imp, HSG C
2.743 69 Vineyard, Fair, HSG B
5779 79 Vineyard, Fair, HSG C
0.005 60 Woods, Fair, HSG B

0.011 73  Woods, Fair, HSG C

11.803 77 Weighted Average

11.659 98.78% Pervious Area
0.144 1.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.2 100 0.1600 0.27 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
6.9 1,116 0.1500 2.71 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv=7.0 fps

29 540 0.0100 3.08 12.32 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035 Earth, dense weeds

16.0 1,756 Total
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Summary for Subcatchment WS-1C: Subcat WS-1C

Runoff = 3.20cfs@ 8.06 hrs, Volume= 1.298 af, Depth= 1.23"
Routed to Reach R1C : Reach 1C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 2-YR Rainfall=3.23"

Area (ac) CN Description

0.695 69 Annual Grass, Fair, HSG B

1.363 79 Annual Grass, Fair, HSG C

0.178 75 Annual Grass, Good, HSG C

0.026 82 Dirt roads, HSG B

0.096 87 Dirt roads, HSG C

0.329 74 Farmsteads, HSG B

0.268 82 Farmsteads, HSG C

0.054 96 Gravel surface, HSG C

0.228 89 Paved roads w/open ditches, 50% imp, HSG B
0.120 92 Paved roads w/open ditches, 50% imp, HSG C
0.130 69 Vineyard, Fair, HSG B

3.091 79 Vineyard, Fair, HSG C

0.729 98 Water Surface, HSG B

0.071 98 Water Surface, HSG C

0.061 60 Woods, Fair, HSG B

3.925 73 Woods, Fair, HSG C

1.092 70 Woods, Good, HSG C

0.173 76 Woods/grass comb., Fair, HSG C

12.631 77 Weighted Average

11.657 92.29% Pervious Area
0.974 7.71% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

8.7 100 0.1900 0.19 Sheet Flow, Sheet
Woods: Light underbrush n=0.400 P2=3.23"

0.6 145 0.3200 3.96 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv=7.0 fps

1.6 313 0.4400 3.32 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv= 5.0 fps

0.5 397 0.1800 13.07 52.28 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.1 50 0.1200 8.17 6.42 Pipe Channel, 12" CMP (Assumed)
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.025 Corrugated metal

11.5 1,005 Total
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Type IA 24-hr 2-YR Rainfall

Hydrograph

Subcatchment WS-1C: Subcat WS-1C

HydroCAD® 10.20-3¢c s/n 09429 © 2023 HydroCAD Software Solutions LLC

Wappo Hill Pre-Project WS1
Prepared by PPI Engineering
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Summary for Subcatchment WS-1D: Subcat WS-1D

Runoff = 1.92cfs @ 8.04 hrs, Volume= 0.757 af, Depth= 1.30"
Routed to Reach R1D-2 : Reach 1D-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 2-YR Rainfall=3.23"

Area (ac) CN Description

1.543 79 Annual Grass, Fair, HSG C
0.826 82 Farmsteads, HSG C

1.910 79 Vineyard, Fair, HSG C

1.227 73 Woods, Fair, HSG C

0.027 70 Woods, Good, HSG C

1.476 76  Woods/grass comb., Fair, HSG C

7.009 78 Weighted Average
7.009 100.00% Pervious Area

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

7.8 100 0.0900 0.21 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
2.3 428 0.2000 3.13 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps
0.5 391 0.2400 13.93 41.80 Trap/Vee/Rect Channel Flow, Stream
Bot.W=1.00' D=1.00' Z=2.0"/" Top.W=5.00'
n= 0.035

10.6 919 Total
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Summary for Reach R1B: Reach 1B

[65] Warning: Inlet elevation not specified

Inflow Area = 31.443 ac, 3.56% Impervious, Inflow Depth = 1.25" for 2-YR event
Inflow = 777 cfs@ 8.14 hrs, Volume= 3.268 af
Outflow = 7.74cfs@ 8.21 hrs, Volume= 3.268 af, Atten= 0%, Lag= 3.8 min

Routed to Link Outlet 1 : Outlet 1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.87 fps, Min. Travel Time= 2.3 min
Avg. Velocity = 2.05 fps, Avg. Travel Time= 4.4 min

Peak Storage= 1,073 cf @ 8.17 hrs
Average Depth at Peak Storage= 0.50', Surface Width= 5.00'
Bank-Full Depth= 2.00' Flow Area= 14.0 sf, Capacity= 114.45 cfs

3.00" x 2.00" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 11.00'
Length= 537.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-16.11'
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Type IA 24-hr 2-YR Rainfall

Wappo Hill Pre-Project WS1
Prepared by PPI Engineering

Printed 11/9/2023

Page 11

HydroCAD® 10.20-3¢c s/n 09429 © 2023 HydroCAD Software Solutions LLC

Reach R1B: Reach 1B
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Summary for Reach R1C: Reach 1C

[65] Warning: Inlet elevation not specified

Inflow Area = 19.639 ac, 4.96% Impervious, Inflow Depth = 1.26" for 2-YR event
Inflow = 509cfs @ 8.06 hrs, Volume= 2.055 af
Outflow = 500cfs@ 8.18 hrs, Volume= 2.055 af, Atten=2%, Lag= 6.8 min

Routed to Reach R1B : Reach 1B

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.58 fps, Min. Travel Time= 4.4 min
Avg. Velocity = 1.88 fps, Avg. Travel Time= 8.4 min

Peak Storage= 1,324 cf @ 8.10 hrs
Average Depth at Peak Storage= 0.47', Surface Width= 3.90'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 21.34 cfs

2.00' x 1.00" deep channel, n=0.035

Side Slope Z-value=2.0'/" Top Width= 6.00'
Length=947.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-28.41'
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Reach R1C: Reach 1C
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Summary for Reach R1D-1: Reach 1D-1

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 7.009 ac, 0.00% Impervious, Inflow Depth = 1.30" for 2-YR event
Inflow = 191 cfs@ 8.09 hrs, Volume= 0.757 af
Outflow = 191cfs@ 8.09 hrs, Volume= 0.757 af, Atten= 0%, Lag= 0.2 min

Routed to Reach R1C : Reach 1C

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.87 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.24 fps, Avg. Travel Time= 0.2 min

Peak Storage= 14 cf @ 8.09 hrs
Average Depth at Peak Storage= 0.32', Surface Width= 1.23'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity= 18.92 cfs

18.0" Round Pipe

n= 0.025 Corrugated metal
Length=50.0" Slope=0.1200"/"

Inlet Invert= 0.00", Outlet Invert=-6.00'
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Type IA 24-hr 2-YR Rainfall
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Reach 1D-1
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Summary for Reach R1D-2: Reach 1D-2

[65] Warning: Inlet elevation not specified

Inflow Area = 7.009 ac, 0.00% Impervious, Inflow Depth = 1.30" for 2-YR event
Inflow = 1.92cfs @ 8.04 hrs, Volume= 0.757 af
Outflow = 1.91cfs@ 8.09 hrs, Volume= 0.757 af, Atten= 0%, Lag= 3.0 min

Routed to Reach R1D-1 : Reach 1D-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.10 fps, Min. Travel Time= 1.9 min
Avg. Velocity = 3.68 fps, Avg. Travel Time= 3.2 min

Peak Storage= 224 cf @ 8.06 hrs
Average Depth at Peak Storage= 0.22', Surface Width= 1.87'
Bank-Full Depth= 1.00" Flow Area= 3.0 sf, Capacity= 41.80 cfs

1.00" x 1.00" deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value=2.0"'/" Top Width= 5.00'
Length=713.0" Slope= 0.2400 /'

Inlet Invert= 0.00', Outlet Invert=-171.12'
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Reach R1D-2: Reach 1D-2
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Summary for Link Outlet 1: Outlet 1

Wappo Hill Pre-Project WS1
Prepared by PPI Engineering

for 2-YR event

1.13"

4.199 af

Inflow Area
Inflow

2.50% Impervious, Inflow Depth

9.26cfs@ 8.21 hrs, Volume

44.659 ac,

0.0 min

0%, Lag=

= 4.199 af, Atten

9.26cfs @ 8.21 hrs, Volume

Primary

Outlet 1

Hydrograph

0.00-30.00 hrs, dt=0.01 hrs
Link Outlet 1:

Inflow, Time Span

\

N

Primary outflow
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Summary for Subcatchment WS-1A: Subcat WS-1A

Runoff = 494 cfs@ 8.15 hrs, Volume= 2.129 af, Depth= 1.93"
Routed to Link Outlet 1 : Outlet 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 10-YR Rainfall=4.86"

Area (ac) CN Description

0.093 69 Annual Grass, Fair, HSG B

0.460 79 Annual Grass, Fair, HSG C

0.036 87 Dirt roads, HSG C

0.258 82 Farmsteads, HSG C

0.102 96 Gravel surface, HSG C
10.681 69 Vineyard, Fair, HSG B

0.062 79 Vineyard, Fair, HSG C

0.400 60 Woods, Fair, HSG B

1.123 73  Woods, Fair, HSG C

13.216 70  Weighted Average
13.216 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.1 100 0.2600 0.33 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
156 1,307 0.0400 1.40 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps

20.7 1,407 Total
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Summary for Subcatchment WS-1B: Subcat WS-1B

Runoff = 6.76 cfs @ 8.08 hrs, Volume= 2.465 af, Depth= 2.51"
Routed to Reach R1B : Reach 1B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 10-YR Rainfall=4.86"

Area (ac) CN Description

1.132 69 Annual Grass, Fair, HSG B
0.000 79 Annual Grass, Fair, HSG C
0.494 79 Annual Grass, Fair, HSG C
0.184 82 Dirt roads, HSG B

0.154 87 Dirt roads, HSG C

0.018 74 Farmsteads, HSG B

0.769 82 Farmsteads, HSG C

0.107 89 Gravel Roads, HSG C
0.119 96 Gravel surface, HSG C
0.289 92 Paved roads w/open ditches, 50% imp, HSG C
2.743 69 Vineyard, Fair, HSG B
5779 79 Vineyard, Fair, HSG C
0.005 60 Woods, Fair, HSG B

0.011 73  Woods, Fair, HSG C

11.803 77 Weighted Average

11.659 98.78% Pervious Area
0.144 1.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.2 100 0.1600 0.27 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
6.9 1,116 0.1500 2.71 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv=7.0 fps

29 540 0.0100 3.08 12.32 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035 Earth, dense weeds

16.0 1,756 Total
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Summary for Subcatchment WS-1C: Subcat WS-1C

[47] Hint: Peak is 116% of capacity of segment #5

Runoff = 745cfs@ 8.04 hrs, Volume= 2.638 af, Depth= 2.51"
Routed to Reach R1C : Reach 1C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 10-YR Rainfall=4.86"

Area (ac) CN Description

0.695 69 Annual Grass, Fair, HSG B

1.363 79 Annual Grass, Fair, HSG C

0.178 75 Annual Grass, Good, HSG C

0.026 82 Dirt roads, HSG B

0.096 87 Dirt roads, HSG C

0.329 74 Farmsteads, HSG B

0.268 82 Farmsteads, HSG C

0.054 96 Gravel surface, HSG C

0.228 89 Paved roads w/open ditches, 50% imp, HSG B
0.120 92 Paved roads w/open ditches, 50% imp, HSG C
0.130 69 Vineyard, Fair, HSG B

3.091 79 Vineyard, Fair, HSG C

0.729 98 Water Surface, HSG B

0.071 98 Water Surface, HSG C

0.061 60 Woods, Fair, HSG B

3.925 73 Woods, Fair, HSG C

1.092 70 Woods, Good, HSG C

0.173 76 Woods/grass comb., Fair, HSG C

12.631 77 Weighted Average

11.657 92.29% Pervious Area
0.974 7.71% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

8.7 100 0.1900 0.19 Sheet Flow, Sheet
Woods: Light underbrush n=0.400 P2=3.23"

0.6 145 0.3200 3.96 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv=7.0 fps

1.6 313 0.4400 3.32 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv= 5.0 fps

0.5 397 0.1800 13.07 52.28 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.1 50 0.1200 8.17 6.42 Pipe Channel, 12" CMP (Assumed)
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.025 Corrugated metal

11.5 1,005 Total
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Summary for Subcatchment WS-1D: Subcat WS-1D

Runoff = 435cfs@ 8.02 hrs, Volume= 1.515 af, Depth= 2.59"
Routed to Reach R1D-2 : Reach 1D-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 10-YR Rainfall=4.86"

Area (ac) CN Description

1.543 79 Annual Grass, Fair, HSG C
0.826 82 Farmsteads, HSG C

1.910 79 Vineyard, Fair, HSG C

1.227 73 Woods, Fair, HSG C

0.027 70 Woods, Good, HSG C

1.476 76  Woods/grass comb., Fair, HSG C

7.009 78 Weighted Average
7.009 100.00% Pervious Area

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

7.8 100 0.0900 0.21 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
2.3 428 0.2000 3.13 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps
0.5 391 0.2400 13.93 41.80 Trap/Vee/Rect Channel Flow, Stream
Bot.W=1.00' D=1.00' Z=2.0"/" Top.W=5.00'
n= 0.035

10.6 919 Total
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Summary for Reach R1B: Reach 1B

[65] Warning: Inlet elevation not specified

Inflow Area = 31.443 ac, 3.56% Impervious, Inflow Depth = 2.53" for 10-YR event
Inflow = 18.34cfs @ 8.11 hrs, Volume= 6.618 af
Outflow = 18.29cfs @ 8.16 hrs, Volume= 6.618 af, Atten= 0%, Lag= 2.9 min

Routed to Link Outlet 1 : Outlet 1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.99 fps, Min. Travel Time= 1.8 min
Avg. Velocity = 2.50 fps, Avg. Travel Time= 3.6 min

Peak Storage= 1,970 cf @ 8.13 hrs
Average Depth at Peak Storage= 0.80', Surface Width= 6.19'
Bank-Full Depth= 2.00' Flow Area= 14.0 sf, Capacity= 114.45 cfs

3.00" x 2.00" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 11.00'
Length= 537.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-16.11'
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Reach R1B: Reach 1B
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Summary for Reach R1C: Reach 1C

[65] Warning: Inlet elevation not specified

Inflow Area = 19.639 ac, 4.96% Impervious, Inflow Depth = 2.54" for 10-YR event
Inflow = 11.77cfs @ 8.04 hrs, Volume= 4.153 af
Outflow = 11.67cfs@ 8.13 hrs, Volume= 4.153 af, Atten=1%, Lag=5.5 min

Routed to Reach R1B : Reach 1B

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.54 fps, Min. Travel Time= 3.5 min
Avg. Velocity = 2.28 fps, Avg. Travel Time= 6.9 min

Peak Storage= 2,436 cf @ 8.07 hrs
Average Depth at Peak Storage= 0.74', Surface Width= 4.96'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 21.34 cfs

2.00' x 1.00" deep channel, n=0.035

Side Slope Z-value=2.0'/" Top Width= 6.00'
Length=947.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-28.41'
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Reach R1C: Reach 1C

Hydrograph

H Inflow
O Outflow

0|
!
s

,?(%, i
0.74' |
ps

I f” N o
EEY « » N LT . A P~ N R N
I | I I <F o
TR FTeas
I I 6 N el 1} ;ﬂ .
\,\\4\&\\t\,4,\nwuwﬂi\ﬁ1
_:ra_m‘wa”‘h‘”:_i:%k_v_p
ol @9 @ o S
. sos 92
=32 x 0
\,\\”\A\b\ a”\\,\\,\\,\\”a
oz = q
| | | . ” | | | ,C

S H e e e R B e
| | | | | | | | | |
B

B e e R

- - - -t - - ATt - -
| | | | | | | | | | | | |
G
| | | | | | | | | | | | |

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

(sy0) mol4

Time (hours)



Wappo Hill Pre-Project WS1 Type IA 24-hr 10-YR Rainfall=4.86"

Prepared by PPI Engineering Printed 11/9/2023
HydroCAD® 10.20-3c_s/n 09429 © 2023 HydroCAD Software Solutions LLC Page 31

Summary for Reach R1D-1: Reach 1D-1

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 7.009 ac, 0.00% Impervious, Inflow Depth = 2.59" for 10-YR event
Inflow = 434 cfs@ 8.06 hrs, Volume= 1.515 af
Outflow = 434 cfs@ 8.07 hrs, Volume= 1.515 af, Atten= 0%, Lag= 0.2 min

Routed to Reach R1C : Reach 1C

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.69 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 5.05 fps, Avg. Travel Time= 0.2 min

Peak Storage= 25 cf @ 8.06 hrs
Average Depth at Peak Storage= 0.49', Surface Width= 1.41'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity= 18.92 cfs

18.0" Round Pipe

n= 0.025 Corrugated metal
Length=50.0" Slope=0.1200"/"

Inlet Invert= 0.00", Outlet Invert=-6.00'
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Summary for Reach R1D-2: Reach 1D-2

[65] Warning: Inlet elevation not specified

Inflow Area = 7.009 ac, 0.00% Impervious, Inflow Depth = 2.59" for 10-YR event
Inflow = 435cfs@ 8.02 hrs, Volume= 1.515 af
Outflow = 434 cfs@ 8.06 hrs, Volume= 1.515 af, Atten=0%, Lag= 2.5 min

Routed to Reach R1D-1 : Reach 1D-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.69 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 4.44 fps, Avg. Travel Time= 2.7 min

Peak Storage= 402 cf @ 8.04 hrs
Average Depth at Peak Storage= 0.34', Surface Width= 2.35'
Bank-Full Depth= 1.00" Flow Area= 3.0 sf, Capacity= 41.80 cfs

1.00" x 1.00" deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value=2.0"'/" Top Width= 5.00'
Length=713.0" Slope= 0.2400 /'

Inlet Invert= 0.00', Outlet Invert=-171.12'
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Reach R1D-2: Reach 1D-2
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0%, Lag

for 10-YR event

Type IA 24-hr 10-YR Rainfall

8.747 af
8.747 af, Atten

Outlet 1

Hydrograph

0.00-30.00 hrs, dt=0.01 hrs
Link Outlet 1:

2.50% Impervious, Inflow Depth = 2.35"

Summary for Link Outlet 1: Outlet 1

23.23cfs @ 8.16 hrs, Volume
23.23cfs@ 8.16 hrs, Volume

Inflow, Time Span

44.659 ac,
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Summary for Subcatchment WS-1A: Subcat WS-1A

Runoff = 9.20cfs@ 8.12 hrs, Volume= 3.550 af, Depth= 3.22"
Routed to Link Outlet 1 : Outlet 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 50-YR Rainfall=6.52"

Area (ac) CN Description

0.093 69 Annual Grass, Fair, HSG B

0.460 79 Annual Grass, Fair, HSG C

0.036 87 Dirt roads, HSG C

0.258 82 Farmsteads, HSG C

0.102 96 Gravel surface, HSG C
10.681 69 Vineyard, Fair, HSG B

0.062 79 Vineyard, Fair, HSG C

0.400 60 Woods, Fair, HSG B

1.123 73  Woods, Fair, HSG C

13.216 70  Weighted Average
13.216 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.1 100 0.2600 0.33 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
156 1,307 0.0400 1.40 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps

20.7 1,407 Total
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Summary for Subcatchment WS-1B: Subcat WS-1B

Runoff = 11.21cfs @ 8.06 hrs, Volume= 3.872 af, Depth= 3.94"
Routed to Reach R1B : Reach 1B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 50-YR Rainfall=6.52"

Area (ac) CN Description

1.132 69 Annual Grass, Fair, HSG B
0.000 79 Annual Grass, Fair, HSG C
0.494 79 Annual Grass, Fair, HSG C
0.184 82 Dirt roads, HSG B

0.154 87 Dirt roads, HSG C

0.018 74 Farmsteads, HSG B

0.769 82 Farmsteads, HSG C

0.107 89 Gravel Roads, HSG C
0.119 96 Gravel surface, HSG C
0.289 92 Paved roads w/open ditches, 50% imp, HSG C
2.743 69 Vineyard, Fair, HSG B
5779 79 Vineyard, Fair, HSG C
0.005 60 Woods, Fair, HSG B

0.011 73  Woods, Fair, HSG C

11.803 77 Weighted Average

11.659 98.78% Pervious Area
0.144 1.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.2 100 0.1600 0.27 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
6.9 1,116 0.1500 2.71 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv=7.0 fps

29 540 0.0100 3.08 12.32 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035 Earth, dense weeds

16.0 1,756 Total
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Summary for Subcatchment WS-1C: Subcat WS-1C

[47] Hint: Peak is 192% of capacity of segment #5

Runoff = 12.30cfs @ 8.03 hrs, Volume= 4.144 af, Depth= 3.94"
Routed to Reach R1C : Reach 1C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 50-YR Rainfall=6.52"

Area (ac) CN Description

0.695 69 Annual Grass, Fair, HSG B

1.363 79 Annual Grass, Fair, HSG C

0.178 75 Annual Grass, Good, HSG C

0.026 82 Dirt roads, HSG B

0.096 87 Dirt roads, HSG C

0.329 74 Farmsteads, HSG B

0.268 82 Farmsteads, HSG C

0.054 96 Gravel surface, HSG C

0.228 89 Paved roads w/open ditches, 50% imp, HSG B
0.120 92 Paved roads w/open ditches, 50% imp, HSG C
0.130 69 Vineyard, Fair, HSG B

3.091 79 Vineyard, Fair, HSG C

0.729 98 Water Surface, HSG B

0.071 98 Water Surface, HSG C

0.061 60 Woods, Fair, HSG B

3.925 73 Woods, Fair, HSG C

1.092 70 Woods, Good, HSG C

0.173 76 Woods/grass comb., Fair, HSG C

12.631 77 Weighted Average

11.657 92.29% Pervious Area
0.974 7.71% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

8.7 100 0.1900 0.19 Sheet Flow, Sheet
Woods: Light underbrush n=0.400 P2=3.23"

0.6 145 0.3200 3.96 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv=7.0 fps

1.6 313 0.4400 3.32 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv= 5.0 fps

0.5 397 0.1800 13.07 52.28 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.1 50 0.1200 8.17 6.42 Pipe Channel, 12" CMP (Assumed)
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.025 Corrugated metal

11.5 1,005 Total
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Summary for Subcatchment WS-1D: Subcat WS-1D

Runoff = 7.08cfs@ 8.02 hrs, Volume= 2.361 af, Depth= 4.04"
Routed to Reach R1D-2 : Reach 1D-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 50-YR Rainfall=6.52"

Area (ac) CN Description

1.543 79 Annual Grass, Fair, HSG C
0.826 82 Farmsteads, HSG C

1.910 79 Vineyard, Fair, HSG C

1.227 73 Woods, Fair, HSG C

0.027 70 Woods, Good, HSG C

1.476 76  Woods/grass comb., Fair, HSG C

7.009 78 Weighted Average
7.009 100.00% Pervious Area

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

7.8 100 0.0900 0.21 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
2.3 428 0.2000 3.13 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps
0.5 391 0.2400 13.93 41.80 Trap/Vee/Rect Channel Flow, Stream
Bot.W=1.00' D=1.00' Z=2.0"/" Top.W=5.00'
n= 0.035

10.6 919 Total
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Summary for Reach R1B: Reach 1B

[65] Warning: Inlet elevation not specified

Inflow Area = 31.443 ac, 3.56% Impervious, Inflow Depth = 3.96" for 50-YR event
Inflow = 3040cfs@ 8.09 hrs, Volume= 10.377 af
Outflow = 30.34cfs@ 8.13 hrs, Volume= 10.377 af, Atten=0%, Lag= 2.6 min

Routed to Link Outlet 1 : Outlet 1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.74 fps, Min. Travel Time= 1.6 min
Avg. Velocity = 2.83 fps, Avg. Travel Time= 3.2 min

Peak Storage= 2,837 cf @ 8.11 hrs
Average Depth at Peak Storage= 1.04', Surface Width= 7.16'
Bank-Full Depth= 2.00' Flow Area= 14.0 sf, Capacity= 114.45 cfs

3.00" x 2.00" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 11.00'
Length= 537.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-16.11'




6.52"
Page 45

Printed 11/9/2023

Type IA 24-hr 50-YR Rainfall

Reach R1B: Reach 1B
Hydrograph

H Inflow
O Outflow

Time (hours)

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

HydroCAD® 10.20-3¢c s/n 09429 © 2023 HydroCAD Software Solutions LLC

Wappo Hill Pre-Project WS1
Prepared by PPI Engineering

|

|

|

|

|

|

|

|

I
I I | T
I | | Lo
- - T | ST ST -
T T T S A E N B
e R e A R -
T T T S A E N B
T T N S T A L
[ T T e e e e T
R T A O (O B S S A R [
I
T T O T S R E R B
r- 77T T T T T T -T -
T T T S A E N B
- — -4 — - - ——F-t-4 - -F -t - +t-~ -+ -
T O A N
T T N o
[ [ e N N B |
I—— T P [
o o |
] n A
[ I = 1T T
[ (&) | [
- T
. Mm |
|- - A e e e — -
Yo o |
I s [50) [l NN S S P R B A G |
[ A T O Y B N B
e e N Y Y Y O NN RN I N O NN BN B
I e
I e e
5 e O O A E B
T e
- -t - - - - -t —F -t -t - - - -t -—
T e
ey A
T e

; ; ;
N N

(sy0) mol4

-—_ - - - -

1

0



Wappo Hill Pre-Project WS1 Type IA 24-hr 50-YR Rainfall=6.52"

Prepared by PPI Engineering Printed 11/9/2023
HydroCAD® 10.20-3c s/n 09429 © 2023 HydroCAD Software Solutions LLC Page 46

Summary for Reach R1C: Reach 1C

[65] Warning: Inlet elevation not specified

Inflow Area = 19.639 ac, 4.96% Impervious, Inflow Depth = 3.97" for 50-YR event
Inflow = 19.37cfs @ 8.03 hrs, Volume= 6.505 af
Outflow = 19.26 cfs @ 8.11 hrs, Volume= 6.505 af, Atten=1%, Lag= 4.7 min

Routed to Reach R1B : Reach 1B

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.19 fps, Min. Travel Time= 3.0 min
Avg. Velocity = 2.57 fps, Avg. Travel Time= 6.1 min

Peak Storage= 3,513 cf @ 8.06 hrs
Average Depth at Peak Storage= 0.95', Surface Width= 5.80'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 21.34 cfs

2.00' x 1.00" deep channel, n=0.035

Side Slope Z-value=2.0'/" Top Width= 6.00'
Length=947.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-28.41'
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Summary for Reach R1D-1: Reach 1D-1

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 7.009 ac, 0.00% Impervious, Inflow Depth = 4.04" for 50-YR event
Inflow = 7.07cfs@ 8.05 hrs, Volume= 2.361 af
Outflow = 7.07cfs@ 8.05 hrs, Volume= 2.361 af, Atten= 0%, Lag= 0.1 min

Routed to Reach R1C : Reach 1C

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.93 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 5.65 fps, Avg. Travel Time= 0.1 min

Peak Storage= 36 cf @ 8.05 hrs
Average Depth at Peak Storage= 0.64' , Surface Width= 1.48'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity= 18.92 cfs

18.0" Round Pipe

n= 0.025 Corrugated metal
Length=50.0" Slope=0.1200"/"

Inlet Invert= 0.00", Outlet Invert=-6.00'
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Summary for Reach R1D-2: Reach 1D-2

[65] Warning: Inlet elevation not specified

Inflow Area = 7.009 ac, 0.00% Impervious, Inflow Depth = 4.04" for 50-YR event
Inflow = 7.08cfs@ 8.02 hrs, Volume= 2.361 af
Outflow = 7.07cfs@ 8.05 hrs, Volume= 2.361 af, Atten=0%, Lag= 1.6 min

Routed to Reach R1D-1 : Reach 1D-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.79 fps, Min. Travel Time= 1.4 min
Avg. Velocity = 4.99 fps, Avg. Travel Time= 2.4 min

Peak Storage= 574 cf @ 8.02 hrs
Average Depth at Peak Storage= 0.43', Surface Width= 2.73'
Bank-Full Depth= 1.00" Flow Area= 3.0 sf, Capacity= 41.80 cfs

1.00' x 1.00" deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value=2.0"'/" Top Width= 5.00'
Length=713.0" Slope= 0.2400 /'

Inlet Invert= 0.00', Outlet Invert=-171.12'
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Reach R1D-2: Reach 1D-2

Hydrograph

H Inflow
O Outflow

- LT omo o
D e @Y= T
i -
gtesr§s
S wchgT

o2 =P »

\\

Gz

01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Time (hours)

(sy0) mol4



(sinoy) awiy

0€ 6¢ 8C LC 9¢ G¢ v¢ €¢ ¢C ¢ 0¢c 61 8L ZL 9L GL vl €L ¢l LL OL 6 8 L 9 § ¥ € ¢

o N

LLLLL NN N
A OOOWONDOODOON PN
nminmm

Flow (cfs

F9z =~

ydeaboipAH

I 19110 | 1I81IINO YUl

mojno Asewlid

uedg awi] ‘Moju|

Sy 100 =3P 's14 00°0€-00"0

Www
O O
MMM
< >
>
D
Q

‘0B 6G9'vY

awnioA ‘silyglL'gs  © SO £5°6¢
BWN[OA ‘SIygL'g © SJOEGBE

= yydag moyyu| ‘snoirsadul %0G°Z

—
ww
© ©
N N
~N N
L8
L
> &
2 =
g
1 o
o
S
g g
- =<
Q Py
Q ¢
] <
o )
o =
3.
5

L J91INO :1 19PNE HuI Joj Arewwing

Buusauibug |dd Aq paledald
LSM 399foud-aid ||1H oddep

07171 suonn|jos aiemyos AvO0IPAH €202 @ 62160 U/S 9€-02°0L @AVI0IPAH

2G obed
€2¢0c/6/L1L p8iuud

lejured] YA-0S 1Y-+z vl 8dAL

uCG 9=



Wappo Hill Pre-Project WS1 Type IA 24-hr 100-YR Rainfall=7.22"

Prepared by PPI Engineering Printed 11/9/2023
HydroCAD® 10.20-3c_s/n 09429 © 2023 HydroCAD Software Solutions LLC Page 53

Summary for Subcatchment WS-1A: Subcat WS-1A

Runoff = 1114 cfs @ 8.12 hrs, Volume= 4.187 af, Depth= 3.80"
Routed to Link Outlet 1 : Outlet 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 100-YR Rainfall=7.22"

Area (ac) CN Description

0.093 69 Annual Grass, Fair, HSG B

0.460 79 Annual Grass, Fair, HSG C

0.036 87 Dirt roads, HSG C

0.258 82 Farmsteads, HSG C

0.102 96 Gravel surface, HSG C
10.681 69 Vineyard, Fair, HSG B

0.062 79 Vineyard, Fair, HSG C

0.400 60 Woods, Fair, HSG B

1.123 73  Woods, Fair, HSG C

13.216 70  Weighted Average
13.216 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.1 100 0.2600 0.33 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
156 1,307 0.0400 1.40 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps

20.7 1,407 Total
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Summary for Subcatchment WS-1B: Subcat WS-1B

[47] Hint: Peak is 107% of capacity of segment #3

Runoff = 13.16 cfs @ 8.06 hrs, Volume= 4.489 af, Depth= 4.56"
Routed to Reach R1B : Reach 1B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 100-YR Rainfall=7.22"

Area (ac) CN Description

1.132 69 Annual Grass, Fair, HSG B
0.000 79 Annual Grass, Fair, HSG C
0.494 79 Annual Grass, Fair, HSG C
0.184 82 Dirt roads, HSG B

0.154 87 Dirt roads, HSG C

0.018 74 Farmsteads, HSG B

0.769 82 Farmsteads, HSG C

0.107 89 Gravel Roads, HSG C
0.119 96 Gravel surface, HSG C
0.289 92 Paved roads w/open ditches, 50% imp, HSG C
2.743 69 Vineyard, Fair, HSG B
5779 79 Vineyard, Fair, HSG C
0.005 60 Woods, Fair, HSG B

0.011 73  Woods, Fair, HSG C

11.803 77 Weighted Average

11.659 98.78% Pervious Area
0.144 1.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.2 100 0.1600 0.27 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
6.9 1,116 0.1500 2.71 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv=7.0 fps

29 540 0.0100 3.08 12.32 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035 Earth, dense weeds

16.0 1,756 Total
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Summary for Subcatchment WS-1C: Subcat WS-1C

[47] Hint: Peak is 225% of capacity of segment #5

Runoff = 1444 cfs @ 8.01 hrs, Volume= 4.804 af, Depth= 4.56"
Routed to Reach R1C : Reach 1C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 100-YR Rainfall=7.22"

Area (ac) CN Description

0.695 69 Annual Grass, Fair, HSG B

1.363 79 Annual Grass, Fair, HSG C

0.178 75 Annual Grass, Good, HSG C

0.026 82 Dirt roads, HSG B

0.096 87 Dirt roads, HSG C

0.329 74 Farmsteads, HSG B

0.268 82 Farmsteads, HSG C

0.054 96 Gravel surface, HSG C

0.228 89 Paved roads w/open ditches, 50% imp, HSG B
0.120 92 Paved roads w/open ditches, 50% imp, HSG C
0.130 69 Vineyard, Fair, HSG B

3.091 79 Vineyard, Fair, HSG C

0.729 98 Water Surface, HSG B

0.071 98 Water Surface, HSG C

0.061 60 Woods, Fair, HSG B

3.925 73 Woods, Fair, HSG C

1.092 70 Woods, Good, HSG C

0.173 76 Woods/grass comb., Fair, HSG C

12.631 77 Weighted Average

11.657 92.29% Pervious Area
0.974 7.71% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

8.7 100 0.1900 0.19 Sheet Flow, Sheet
Woods: Light underbrush n=0.400 P2=3.23"

0.6 145 0.3200 3.96 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv=7.0 fps

1.6 313 0.4400 3.32 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv= 5.0 fps

0.5 397 0.1800 13.07 52.28 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.1 50 0.1200 8.17 6.42 Pipe Channel, 12" CMP (Assumed)
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.025 Corrugated metal

11.5 1,005 Total
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Summary for Subcatchment WS-1D: Subcat WS-1D

Runoff = 8.28cfs@ 8.00 hrs, Volume= 2.730 af, Depth= 4.67"
Routed to Reach R1D-2 : Reach 1D-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 100-YR Rainfall=7.22"

Area (ac) CN Description

1.543 79 Annual Grass, Fair, HSG C
0.826 82 Farmsteads, HSG C

1.910 79 Vineyard, Fair, HSG C

1.227 73 Woods, Fair, HSG C

0.027 70 Woods, Good, HSG C

1.476 76  Woods/grass comb., Fair, HSG C

7.009 78 Weighted Average
7.009 100.00% Pervious Area

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

7.8 100 0.0900 0.21 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
2.3 428 0.2000 3.13 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps
0.5 391 0.2400 13.93 41.80 Trap/Vee/Rect Channel Flow, Stream
Bot.W=1.00' D=1.00' Z=2.0"/" Top.W=5.00'
n= 0.035

10.6 919 Total
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Type IA 24-hr 100-YR Rainfall

Hydrograph

Subcatchment WS-1D: Subcat WS-1D
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Summary for Reach R1B: Reach 1B

[65] Warning: Inlet elevation not specified

Inflow Area = 31.443 ac, 3.56% Impervious, Inflow Depth = 4.59" for 100-YR event
Inflow = 35.69cfs@ 8.09 hrs, Volume= 12.024 af
Outflow = 35.62cfs@ 8.13 hrs, Volume= 12.024 af, Atten= 0%, Lag=2.4 min

Routed to Link Outlet 1 : Outlet 1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.00 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 2.94 fps, Avg. Travel Time= 3.0 min

Peak Storage= 3,187 cf @ 8.10 hrs
Average Depth at Peak Storage= 1.13', Surface Width= 7.52'
Bank-Full Depth= 2.00' Flow Area= 14.0 sf, Capacity= 114.45 cfs

3.00" x 2.00" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 11.00'
Length= 537.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-16.11'
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Reach R1B: Reach 1B
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Summary for Reach R1C: Reach 1C

[65] Warning: Inlet elevation not specified
[91] Warning: Storage range exceeded by 0.03'
[55] Hint: Peak inflow is 106% of Manning's capacity

Inflow Area = 19.639 ac, 4.96% Impervious, Inflow Depth = 4.60" for 100-YR event
Inflow = 2269 cfs @ 8.03 hrs, Volume= 7.534 af
Outflow = 2259 cfs@ 8.10 hrs, Volume= 7.534 af, Atten=0%, Lag= 4.5 min

Routed to Reach R1B : Reach 1B

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.41 fps, Min. Travel Time= 2.9 min
Avg. Velocity = 2.68 fps, Avg. Travel Time= 5.9 min

Peak Storage= 3,951 cf @ 8.05 hrs
Average Depth at Peak Storage= 1.03', Surface Width= 6.12'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 21.34 cfs

2.00' x 1.00" deep channel, n=0.035

Side Slope Z-value=2.0'/" Top Width=6.00'
Length=947.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-28.41'
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Reach R1C: Reach 1C
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Summary for Reach R1D-1: Reach 1D-1

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 7.009 ac, 0.00% Impervious, Inflow Depth = 4.67" for 100-YR event
Inflow = 8.27cfs@ 8.04 hrs, Volume= 2.730 af
Outflow = 8.27 cfs @ 8.04 hrs, Volume= 2.730 af, Atten=0%, Lag= 0.1 min

Routed to Reach R1C : Reach 1C

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 10.35 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 5.87 fps, Avg. Travel Time= 0.1 min

Peak Storage= 40 cf @ 8.04 hrs
Average Depth at Peak Storage= 0.69', Surface Width= 1.50'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity= 18.92 cfs

18.0" Round Pipe

n= 0.025 Corrugated metal
Length=50.0" Slope=0.1200"/"

Inlet Invert= 0.00", Outlet Invert=-6.00'
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Reach R1D-1: Reach 1D-1
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Summary for Reach R1D-2: Reach 1D-2

[65] Warning: Inlet elevation not specified

Inflow Area = 7.009 ac, 0.00% Impervious, Inflow Depth = 4.67" for 100-YR event
Inflow = 8.28 cfs @ 8.00 hrs, Volume= 2.730 af
Outflow = 8.27cfs@ 8.04 hrs, Volume= 2.730 af, Atten=0%, Lag=2.4 min

Routed to Reach R1D-1 : Reach 1D-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.16 fps, Min. Travel Time= 1.3 min
Avg. Velocity = 5.19 fps, Avg. Travel Time= 2.3 min

Peak Storage= 644 cf @ 8.02 hrs
Average Depth at Peak Storage= 0.47', Surface Width= 2.87'
Bank-Full Depth= 1.00" Flow Area= 3.0 sf, Capacity= 41.80 cfs

1.00' x 1.00" deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value=2.0"'/" Top Width= 5.00'
Length=713.0" Slope= 0.2400 /'

Inlet Invert= 0.00', Outlet Invert=-171.12'
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Reach R1D-2: Reach 1D-2
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0.0 min

for 100-YR event
0%, Lag

Type IA 24-hr 100-YR Rainfall

16.211 af, Atten

16.211 af
Outlet 1

Hydrograph

0.00-30.00 hrs, dt=0.01 hrs
Link Outlet 1:

2.50% Impervious, Inflow Depth = 4.36"

Summary for Link Outlet 1: Outlet 1

46.76 cfs @ 8.12 hrs, Volume
46.76 cfs @ 8.12 hrs, Volume

Inflow, Time Span

44.659 ac,
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Summary for Subcatchment WS-2A: Subcat WS-2A

Runoff = 215cfs @ 8.05 hrs, Volume= 0.925 af, Depth= 1.11"
Routed to Link Outlet 2 : Outlet 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 2-YR Rainfall=3.23"

Area (ac) CN Description

* 0.000 0 ,HSGC
0.832 69 Annual Grass, Fair, HSG B
2.728 79 Annual Grass, Fair, HSG C
0.000 82 Dirt roads, HSG B
0.055 87 Dirt roads, HSG C
0.124 82 Farmsteads, HSG C
0.026 89 Paved roads w/open ditches, 50% imp, HSG B
0.158 92 Paved roads w/open ditches, 50% imp, HSG C
0.247 60 Woods, Fair, HSG B
5.793 73 Woods, Fair, HSG C

9.962 75 Weighted Average

9.870 99.08% Pervious Area
0.092 0.92% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.3 100 0.2400 0.32 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
2.6 335 0.1900 2.18 Shallow Concentrated Flow, Shallow - Woodland
Woodland Kv= 5.0 fps
1.3 158 0.0900 2.10 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv=7.0 fps

1.6 409 0.0200 4.36 17.43 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.2 64 0.0200 6.14 30.16 Pipe Channel, 30" CMP Culvert
30.0" Round Area=4.9 sf Perim=7.9' r=0.63'
n= 0.025 Corrugated metal

0.1 51 0.0600 7.55 30.18 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

1.1 1,117 Total
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Subcatchment WS-2A: Subcat WS-2A
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Summary for Subcatchment WS-2B: Subcat WS-2B

Runoff = 407 cfs@ 8.03 hrs, Volume= 1.547 af, Depth= 1.36"
Routed to Pond 1P : Existing Reservoir

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 2-YR Rainfall=3.23"

Area (ac) CN Description

0.661 69 Annual Grass, Fair, HSG B
1.698 79 Annual Grass, Fair, HSG C
0.195 84  Annual Grass, Fair, HSG D
0.668 82 Farmsteads, HSG C

0.149 89 Gravel Roads, HSG C
0.001 92 Paved roads w/open ditches, 50% imp, HSG C
2.792 79 Vineyard, Fair, HSG C
0.032 98 Water Surface, HSG B
0.000 98 Water Surface, HSG C
1.754 98 Water Surface, HSG D
0.050 60 Woods, Fair, HSG B

5.654 73 Woods, Fair, HSG C

0.001 79 Woods, Fair, HSG D

13.656 79 Weighted Average

11.869 86.91% Pervious Area
1.787 13.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
52 100 0.2500 0.32 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
3.1 564 0.1900 3.05 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv= 7.0 fps

0.5 432 0.2300 14.77 59.09 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035

8.8 1,096 Total
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Summary for Subcatchment WS-2C: Subcat WS-2C

Runoff = 217 cfs @ 8.08 hrs, Volume= 1.180 af, Depth= 0.85"
Routed to Reach R2C-3 : Reach 2C-3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 2-YR Rainfall=3.23"

Area (ac) CN Description

2.003 69 Annual Grass, Fair, HSG B

1.330 79 Annual Grass, Fair, HSG C

0.115 65 Brush, Good, HSG C

0.025 82 Dirt roads, HSG B

0.001 87 Dirt roads, HSG C

0.199 74 Farmsteads, HSG B

0.908 82 Farmsteads, HSG C

0.037 85 Gravel Roads, HSG B

0.183 89 Gravel Roads, HSG C

0.247 89 Paved roads w/open ditches, 50% imp, HSG B
0.138 92 Paved roads w/open ditches, 50% imp, HSG C
0.090 69 Vineyard, Fair, HSG B

0.695 79 Vineyard, Fair, HSG C

6.132 60 Woods, Fair, HSG B

4.637 73  Woods, Fair, HSG C

16.740 70  Weighted Average

16.547 98.85% Pervious Area
0.193 1.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

59 100 0.1800 0.28 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"

1.3 297 0.2800 3.70 Shallow Concentrated Flow, Shallow - Woodland
Short Grass Pasture Kv= 7.0 fps

1.6 266 0.3200 2.83 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv=5.0 fps

0.9 543 0.1100 10.22 40.87 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035

0.8 90 0.0800 1.98 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv=7.0 fps

0.6 236 0.0500 6.36 19.08 Trap/Vee/Rect Channel Flow, Pasture Ditch
Bot.W=1.00' D=1.00' Z=2.0"/" Top.W=5.00'
n= 0.035

0.1 57 0.0400 18.72 58.82 Pipe Channel, 24" PVC Culvert
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.010 PVC, smooth interior

0.1 57 0.0400 8.69 42.66 Pipe Channel, 30" CMP Culvert
30.0" Round Area= 4.9 sf Perim=7.9"' r=0.63'
n=0.025

0.2 62 0.0200 4.36 17.43 Trap/Vee/Rect Channel Flow, Ditch

Bot.W=2.00' D=1.00" Z=2.0"/* Top.W=6.00'
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Summary for Subcatchment WS-2D: Subcat WS-2D

Runoff = 539cfs@ 8.05 hrs, Volume= 2.411 af, Depth= 1.06"
Routed to Reach R2D-4 : Reach 2D-4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 2-YR Rainfall=3.23"

Area (ac) CN Description

0.073 69 Annual Grass, Fair, HSG B
2.356 79 Annual Grass, Fair, HSG C
0.715 75 Annual Grass, Good, HSG C
0.073 87 Dirtroads, HSG C
0.320 82 Farmsteads, HSG C
0.174 89 Gravel Roads, HSG C
0.020 89 Paved roads w/open ditches, 50% imp, HSG B
1.171 92 Paved roads w/open ditches, 50% imp, HSG C
0.458 60 Woods, Fair, HSG B
17.774 73 Woods, Fair, HSG C
4.225 70 Woods, Good, HSG C

27.360 74 Weighted Average

26.764 97.82% Pervious Area
0.596 2.18% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.3 87 0.1200 0.16 Sheet Flow, Sheet
Woods: Light underbrush n=0.400 P2=3.23"
0.3 41 0.2500 2.50 Shallow Concentrated Flow, Shallow

Woodland Kv=5.0 fps
0.5 267 0.1100 8.23 16.47 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=0.00' D=1.00' Z=2.0"/" Top.W=4.00'

n=0.035

0.0 27 0.1500 9.14 7.18 Pipe Channel, 12" CMP Culvert
12.0" Round Area= 0.8 sf Perim=3.1"' r=0.25'
n=0.025

0.1 59 0.2500 15.40 61.61 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.1 135 0.3800 23.08 72.52 Pipe Channel, 24" CMP Culvert
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.025

0.6 525 0.2000 13.78 55.11 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.0 42 0.2100 19.91 97.74 Pipe Channel, 30" CMP Culvert
30.0" Round Area= 4.9 sf Perim=7.9"' r=0.63'
n=0.025

0.3 273 0.1800 13.07 52.28 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035

11.2 1,456 Total
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Summary for Reach R2B-1: Reach 2B-1

[65] Warning: Inlet elevation not specified

Inflow Area = 13.656 ac, 13.09% Impervious, Inflow Depth > 0.75" for 2-YR event
Inflow = 0.66 cfs @ 23.48 hrs, Volume= 0.851 af
Outflow = 0.66 cfs @ 23.78 hrs, Volume= 0.838 af, Atten=0%, Lag= 18.4 min

Routed to Link Outlet 2 : Outlet 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.31 fps, Min. Travel Time= 10.9 min
Avg. Velocity = 1.06 fps, Avg. Travel Time= 13.5 min

Peak Storage= 432 cf @ 23.60 hrs
Average Depth at Peak Storage= 0.21', Surface Width= 2.83'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 28.82 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length= 858.0" Slope=0.0100"/"

Inlet Invert= 0.00', Outlet Invert=-8.58'




3.23"
Page 80

Printed 11/9/2023

Type IA 24-hr 2-YR Rainfall

Reach R2B-1: Reach 2B-1
Hydrograph

HydroCAD® 10.20-3¢c s/n 09429 © 2023 HydroCAD Software Solutions LLC

Wappo Hill Pre-Project WS2
Prepared by PPI Engineering

H Inflow
O Outflow

T T T T T T T T
| | | | | | | | | |
L — B .
| | | | | | |
L AN L e o

(sy0) mol4

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)



Wappo Hill Pre-Project WS2 Type IA 24-hr 2-YR Rainfall=3.23"

Prepared by PPI Engineering Printed 11/9/2023
HydroCAD® 10.20-3c_s/n 09429 © 2023 HydroCAD Software Solutions LLC Page 81

Summary for Reach R2C-1: Reach 2C-1

[65] Warning: Inlet elevation not specified

Inflow Area = 44,100 ac, 1.79% Impervious, Inflow Depth = 0.98" for 2-YR event
Inflow = 7.39cfs@ 8.18 hrs, Volume= 3.590 af
Outflow = 7.39cfs@ 8.18 hrs, Volume= 3.590 af, Atten= 0%, Lag= 0.3 min

Routed to Link Outlet 2 : Outlet 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.12 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 3.17 fps, Avg. Travel Time= 0.3 min

Peak Storage= 74 cf @ 8.18 hrs
Average Depth at Peak Storage= 0.49', Surface Width= 3.94'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 70.61 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length=51.0" Slope= 0.0600 /'

Inlet Invert= 0.00', Outlet Invert=-3.06'
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Summary for Reach R2C-2: Reach 2C-2

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 44100 ac, 1.79% Impervious, Inflow Depth = 0.98" for 2-YR event
Inflow = 7.39cfs@ 8.17 hrs, Volume= 3.590 af
Outflow = 7.39cfs@ 8.18 hrs, Volume= 3.590 af, Atten= 0%, Lag= 0.3 min

Routed to Reach R2C-1 : Reach 2C-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.51 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 4.11 fps, Avg. Travel Time= 0.3 min

Peak Storage= 73 cf @ 8.18 hrs
Average Depth at Peak Storage= 0.70", Surface Width= 2.25'
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 42.66 cfs

30.0" Round Pipe

n= 0.025 Corrugated metal
Length=64.0" Slope= 0.0400 /'

Inlet Invert= 0.00", Outlet Invert=-2.56'
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Summary for Reach R2C-3: Reach 2C-3

[65] Warning: Inlet elevation not specified

Inflow Area = 44,100 ac, 1.79% Impervious, Inflow Depth = 0.98" for 2-YR event
Inflow = 744 cfs@ 8.11 hrs, Volume= 3.590 af
Outflow = 7.39cfs@ 8.17 hrs, Volume= 3.590 af, Atten=1%, Lag= 3.7 min

Routed to Reach R2C-2 : Reach 2C-2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.00 fps, Min. Travel Time= 2.2 min
Avg. Velocity = 2.48 fps, Avg. Travel Time= 3.6 min

Peak Storage= 978 cf @ 8.14 hrs
Average Depth at Peak Storage= 0.58', Surface Width= 4.33'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 49.93 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length= 529.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-15.87"
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Summary for Reach R2D-1: Reach 2D-1

[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 1.06" for 2-YR event
Inflow = 535cfs@ 8.13 hrs, Volume= 2.411 af
Outflow = 535cfs@ 8.13 hrs, Volume= 2.411 af, Atten=0%, Lag= 0.5 min

Routed to Reach R2C-3 : Reach 2C-3

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.16 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 1.97 fps, Avg. Travel Time= 0.5 min

Peak Storage= 105 cf @ 8.13 hrs
Average Depth at Peak Storage= 0.55', Surface Width= 4.19'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 40.76 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length=62.0" Slope= 0.0200 /'

Inlet Invert= 0.00', Outlet Invert=-1.24'




=3.23"

Type IA 24-hr 2-YR Rainfall

Wappo Hill Pre-Project WS2
Prepared by PPI Engineering

Printed 11/9/2023

Page 88

HydroCAD® 10.20-3¢c s/n 09429 © 2023 HydroCAD Software Solutions LLC

Reach 2D-1

Reach R2D-1:

Hydrograph

g

3=

ES

[
\\\\\\ sk agotge
“““ LRI -

\\\\\\\\\\\\\\\\\\\\\\\\\\

- e e O HRNENIANY -

P \
| A

Yo}
| ol - B ——— NN\

N\ N

(sy0) mol4

01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Time (hours)



Wappo Hill Pre-Project WS2 Type IA 24-hr 2-YR Rainfall=3.23"

Prepared by PPI Engineering Printed 11/9/2023
HydroCAD® 10.20-3c_s/n 09429 © 2023 HydroCAD Software Solutions LLC Page 89

Summary for Reach R2D-2: Reach 2D-2

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 1.06" for 2-YR event
Inflow = 535cfs@ 8.12 hrs, Volume= 2.411 af
Outflow = 535cfs@ 8.13 hrs, Volume= 2.411 af, Atten= 0%, Lag= 0.3 min

Routed to Reach R2D-1 : Reach 2D-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.94 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 3.77 fps, Avg. Travel Time= 0.3 min

Peak Storage= 51 cf @ 8.12 hrs
Average Depth at Peak Storage= 0.60', Surface Width=2.13'
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 42.66 cfs

30.0" Round Pipe

n= 0.025 Corrugated metal
Length=57.0" Slope= 0.0400"/"

Inlet Invert= 0.00", Outlet Invert=-2.28'
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Summary for Reach R2D-3: Reach 2D-3

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 1.06" for 2-YR event
Inflow = 535cfs@ 8.12 hrs, Volume= 2.411 af
Outflow = 535cfs@ 8.12 hrs, Volume= 2.411 af, Atten= 0%, Lag= 0.1 min

Routed to Reach R2D-2 : Reach 2D-2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 11.65 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 7.47 fps, Avg. Travel Time= 0.1 min

Peak Storage= 26 cf @ 8.12 hrs
Average Depth at Peak Storage= 0.41", Surface Width= 1.61'
Bank-Full Depth= 2.00" Flow Area= 3.1 sf, Capacity= 58.82 cfs

24.0" Round Pipe

n=0.010 PVC, smooth interior
Length=57.0" Slope= 0.0400"/"

Inlet Invert= 0.00', Outlet Invert=-2.28"
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Summary for Reach R2D-4: Reach 2D-4

[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 1.06" for 2-YR event
Inflow = 539cfs @ 8.05 hrs, Volume= 2.411 af
Outflow = 535cfs@ 8.12 hrs, Volume= 2.411 af, Atten=1%, Lag= 3.8 min

Routed to Reach R2D-3 : Reach 2D-3

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.45 fps, Min. Travel Time= 2.3 min
Avg. Velocity = 3.54 fps, Avg. Travel Time= 3.5 min

Peak Storage= 733 cf @ 8.08 hrs
Average Depth at Peak Storage= 0.49', Surface Width= 2.98'
Bank-Full Depth= 1.50" Flow Area= 6.0 sf, Capacity= 60.97 cfs

1.00" x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 7.00'
Length=747.0" Slope= 0.0800 /'

Inlet Invert= 0.00', Outlet Invert=-59.76'
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Summary for Pond 1P: Existing Reservoir

Inflow Area = 13.656 ac, 13.09% Impervious, Inflow Depth = 1.36" for 2-YR event

Inflow = 407 cfs@ 8.03 hrs, Volume= 1.547 af

Outflow = 0.66 cfs @ 23.48 hrs, Volume= 0.851 af, Atten=84%, Lag= 927.0 min
Primary = 0.66 cfs @ 23.48 hrs, Volume= 0.851 af

Routed to Reach R2B-1 : Reach 2B-1

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Starting Elev=99.00' Surf.Area= 2.150 ac Storage= 2.075 af
Peak Elev=99.43' @ 23.48 hrs Surf.Area= 2.215 ac Storage= 3.014 af (0.939 af above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 397.8 min ( 1,227.3 - 829.6 )

Volume Invert  Avail.Storage Storage Description
#1 98.00' 4.300 af Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
98.00 2.000 0.000 0.000
100.00 2.300 4.300 4.300
Device Routing Invert Outlet Devices
#1  Primary 99.00' 15.0" Round Culvert

L=10.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 99.00' / 98.00' S=0.1000'/" Cc=0.900
n= 0.025 Corrugated metal, Flow Area= 1.23 sf

Primary OutFlow Max=0.66 cfs @ 23.48 hrs HW=99.43" (Free Discharge)
1=Culvert (Inlet Controls 0.66 cfs @ 1.76 fps)
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Summary for Subcatchment WS-2A: Subcat WS-2A

Runoff = 534 cfs@ 8.03 hrs, Volume= 1.939 af, Depth= 2.34"
Routed to Link Outlet 2 : Outlet 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 10-YR Rainfall=4.86"

Area (ac) CN Description

* 0.000 0 ,HSGC
0.832 69 Annual Grass, Fair, HSG B
2.728 79 Annual Grass, Fair, HSG C
0.000 82 Dirt roads, HSG B
0.055 87 Dirt roads, HSG C
0.124 82 Farmsteads, HSG C
0.026 89 Paved roads w/open ditches, 50% imp, HSG B
0.158 92 Paved roads w/open ditches, 50% imp, HSG C
0.247 60 Woods, Fair, HSG B
5.793 73 Woods, Fair, HSG C

9.962 75 Weighted Average

9.870 99.08% Pervious Area
0.092 0.92% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.3 100 0.2400 0.32 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
2.6 335 0.1900 2.18 Shallow Concentrated Flow, Shallow - Woodland
Woodland Kv= 5.0 fps
1.3 158 0.0900 2.10 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv=7.0 fps

1.6 409 0.0200 4.36 17.43 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.2 64 0.0200 6.14 30.16 Pipe Channel, 30" CMP Culvert
30.0" Round Area=4.9 sf Perim=7.9' r=0.63'
n= 0.025 Corrugated metal

0.1 51 0.0600 7.55 30.18 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

1.1 1,117 Total
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Summary for Subcatchment WS-2B: Subcat WS-2B

Runoff = 891cfs@ 8.01 hrs, Volume= 3.052 af, Depth= 2.68"
Routed to Pond 1P : Existing Reservoir

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 10-YR Rainfall=4.86"

Area (ac) CN Description

0.661 69 Annual Grass, Fair, HSG B
1.698 79 Annual Grass, Fair, HSG C
0.195 84  Annual Grass, Fair, HSG D
0.668 82 Farmsteads, HSG C

0.149 89 Gravel Roads, HSG C
0.001 92 Paved roads w/open ditches, 50% imp, HSG C
2.792 79 Vineyard, Fair, HSG C
0.032 98 Water Surface, HSG B
0.000 98 Water Surface, HSG C
1.754 98 Water Surface, HSG D
0.050 60 Woods, Fair, HSG B

5.654 73 Woods, Fair, HSG C

0.001 79 Woods, Fair, HSG D

13.656 79 Weighted Average

11.869 86.91% Pervious Area
1.787 13.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
52 100 0.2500 0.32 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
3.1 564 0.1900 3.05 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv= 7.0 fps

0.5 432 0.2300 14.77 59.09 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035

8.8 1,096 Total
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Type IA 24-hr 10-YR Rainfall

Subcatchment WS-2B: Subcat WS-2B
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Summary for Subcatchment WS-2C: Subcat WS-2C

Runoff = 6.79cfs @ 8.05 hrs, Volume= 2.697 af, Depth= 1.93"
Routed to Reach R2C-3 : Reach 2C-3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 10-YR Rainfall=4.86"

Area (ac) CN Description

2.003 69 Annual Grass, Fair, HSG B

1.330 79 Annual Grass, Fair, HSG C

0.115 65 Brush, Good, HSG C

0.025 82 Dirt roads, HSG B

0.001 87 Dirt roads, HSG C

0.199 74 Farmsteads, HSG B

0.908 82 Farmsteads, HSG C

0.037 85 Gravel Roads, HSG B

0.183 89 Gravel Roads, HSG C

0.247 89 Paved roads w/open ditches, 50% imp, HSG B
0.138 92 Paved roads w/open ditches, 50% imp, HSG C
0.090 69 Vineyard, Fair, HSG B

0.695 79 Vineyard, Fair, HSG C

6.132 60 Woods, Fair, HSG B

4.637 73  Woods, Fair, HSG C

16.740 70  Weighted Average

16.547 98.85% Pervious Area
0.193 1.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

59 100 0.1800 0.28 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"

1.3 297 0.2800 3.70 Shallow Concentrated Flow, Shallow - Woodland
Short Grass Pasture Kv= 7.0 fps

1.6 266 0.3200 2.83 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv=5.0 fps

0.9 543 0.1100 10.22 40.87 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035

0.8 90 0.0800 1.98 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv=7.0 fps

0.6 236 0.0500 6.36 19.08 Trap/Vee/Rect Channel Flow, Pasture Ditch
Bot.W=1.00' D=1.00' Z=2.0"/" Top.W=5.00'
n= 0.035

0.1 57 0.0400 18.72 58.82 Pipe Channel, 24" PVC Culvert
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.010 PVC, smooth interior

0.1 57 0.0400 8.69 42.66 Pipe Channel, 30" CMP Culvert
30.0" Round Area= 4.9 sf Perim=7.9"' r=0.63'
n=0.025

0.2 62 0.0200 4.36 17.43 Trap/Vee/Rect Channel Flow, Ditch

Bot.W=2.00' D=1.00" Z=2.0"/* Top.W=6.00'
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n=0.035
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Hydrograph

L : o oo
| cog@®meER
”mBQWENmW”
Y Joeoyr-ws
ind A% 7 . A——4 lc |
2= NS T |
\\\,\\m,h\1\\—.—\ ,t\t\ﬂv\, \\\\\ T
- 2 EVegol
3,7‘v,,ﬂ.m‘a:m;,D:m‘T‘T:
P 25«9
| | A kL L |

I \”o |
=

1
Vol

8 IE__—_,

26 27 28 29

22 23 24 25

| oS U&VM/M//////////,////?‘//;///// | F

ML AR AN UL LAY LA RS ML RARLE U
12 3 4 5 6 7 8 9

O...

(sy0) moy4

1
30

Time (hours)



Wappo Hill Pre-Project WS2 Type IA 24-hr 10-YR Rainfall=4.86"

Prepared by PPI Engineering Printed 11/9/2023
HydroCAD® 10.20-3c_s/n 09429 © 2023 HydroCAD Software Solutions LLC Page 104

Summary for Subcatchment WS-2D: Subcat WS-2D

[47] Hint: Peak is 194% of capacity of segment #4

Runoff = 13.92cfs @ 8.03 hrs, Volume= 5.137 af, Depth= 2.25"
Routed to Reach R2D-4 : Reach 2D-4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 10-YR Rainfall=4.86"

Area (ac) CN Description

0.073 69 Annual Grass, Fair, HSG B
2.356 79 Annual Grass, Fair, HSG C
0.715 75 Annual Grass, Good, HSG C
0.073 87 Dirtroads, HSG C
0.320 82 Farmsteads, HSG C
0.174 89 Gravel Roads, HSG C
0.020 89 Paved roads w/open ditches, 50% imp, HSG B
1.171 92 Paved roads w/open ditches, 50% imp, HSG C
0.458 60 Woods, Fair, HSG B
17.774 73 Woods, Fair, HSG C
4.225 70 Woods, Good, HSG C

27.360 74 Weighted Average

26.764 97.82% Pervious Area
0.596 2.18% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.3 87 0.1200 0.16 Sheet Flow, Sheet
Woods: Light underbrush n=0.400 P2=3.23"
0.3 41 0.2500 2.50 Shallow Concentrated Flow, Shallow

Woodland Kv=5.0 fps
0.5 267 0.1100 8.23 16.47 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=0.00' D=1.00' Z=2.0"/" Top.W=4.00'

n=0.035

0.0 27 0.1500 9.14 7.18 Pipe Channel, 12" CMP Culvert
12.0" Round Area= 0.8 sf Perim=3.1"' r=0.25'
n=0.025

0.1 59 0.2500 15.40 61.61 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.1 135 0.3800 23.08 72.52 Pipe Channel, 24" CMP Culvert
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.025

0.6 525 0.2000 13.78 55.11 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.0 42 0.2100 19.91 97.74 Pipe Channel, 30" CMP Culvert
30.0" Round Area= 4.9 sf Perim=7.9"' r=0.63'
n=0.025

0.3 273 0.1800 13.07 52.28 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'



4.86"

Page 105

Printed 11/9/2023

Type IA 24-hr 10-YR Rainfall

Subcatchment WS-2D: Subcat WS-2D
Hydrograph

1,456 Total

11.2

HydroCAD® 10.20-3¢c s/n 09429 © 2023 HydroCAD Software Solutions LLC

Wappo Hill Pre-Project WS2
Prepared by PPI Engineering

n=0.035

|
r,,
"o

|
"o

L ow:roEw
| N =l (o I | ) | — | | |

‘ﬁ44‘34,Mi.:zl,%ﬁm‘ﬂjzjz
‘f+‘M‘4L,&‘327+2:NTTT
gLl Ly -0
[ _— N L - T

‘ﬁ4‘4".mi,,ﬂ”:._u_»:,;mu;h..?_.ng:j:
el 20920 N
"”:T‘v.‘,,l‘”wﬁzm:DfmTT‘Tf /ﬂ/
‘++‘_.J.:R#rﬁ‘l:ﬁJ,LTJ,:T##T
BRI 4 o:”o_wf‘_:f##‘#,:
| | | ,f,v ,n, | | | ,l |

- Z%Ez2 N
\\,\\,\\\,\\mqln,\\ \R\,F,\\\,\\,\\\,/ -
L:I:Luzn;:_:I:I#TT
s N
:::,”::#:

/
L,:,I,:,I,:TL,:TL,:TL,:T#‘TT
%
\\,\L\\\fL\\\,\\m\\\,\\m\\\f\r\\f\m\”L\\\,\\

| N— |_ES
e SNy, ||
I 5. 2 e (O (R I IR I R R R . VG

™
30

28 29

ik
27

17 18 19 20 21 22 23 24 25 26

LLARLN BB
16

Time (hours)

- - = v =

(sy0) moy4

LA LA LR LA LA LN UL LR LR LIRS BLLLE BLRLE
012 3 45 6 7 8 9



Wappo Hill Pre-Project WS2 Type IA 24-hr 10-YR Rainfall=4.86"

Prepared by PPI Engineering Printed 11/9/2023
HydroCAD® 10.20-3c_s/n 09429 © 2023 HydroCAD Software Solutions LLC Page 106

Summary for Reach R2B-1: Reach 2B-1

[65] Warning: Inlet elevation not specified

Inflow Area = 13.656 ac, 13.09% Impervious, Inflow Depth > 1.85" for 10-YR event
Inflow = 146 cfs @ 19.27 hrs, Volume= 2111 af
Outflow = 146 cfs @ 19.51 hrs, Volume= 2.093 af, Atten=0%, Lag= 14.4 min

Routed to Link Outlet 2 : Outlet 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.68 fps, Min. Travel Time= 8.5 min
Avg. Velocity = 1.39 fps, Avg. Travel Time= 10.3 min

Peak Storage= 741 cf @ 19.37 hrs
Average Depth at Peak Storage= 0.33', Surface Width= 3.30'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 28.82 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length= 858.0" Slope=0.0100"/"

Inlet Invert= 0.00', Outlet Invert=-8.58'
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Reach 2B-1

Reach R2B-1:
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Summary for Reach R2C-1: Reach 2C-1

[65] Warning: Inlet elevation not specified

Inflow Area = 44,100 ac, 1.79% Impervious, Inflow Depth= 2.13" for 10-YR event
Inflow = 2051 cfs@ 8.12 hrs, Volume= 7.834 af
Outflow = 20.50cfs @ 8.13 hrs, Volume= 7.834 af, Atten= 0%, Lag= 0.2 min

Routed to Link Outlet 2 : Outlet 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.81 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 3.89 fps, Avg. Travel Time= 0.2 min

Peak Storage= 154 cf @ 8.12 hrs
Average Depth at Peak Storage= 0.83', Surface Width= 5.30'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 70.61 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length=51.0" Slope= 0.0600 /'

Inlet Invert= 0.00', Outlet Invert=-3.06'
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Reach R2C-1: Reach 2C-1

Hydrograph
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Summary for Reach R2C-2: Reach 2C-2

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 44.100 ac, 1.79% Impervious, Inflow Depth= 2.13" for 10-YR event
Inflow = 2051 cfs@ 8.12 hrs, Volume= 7.834 af
Outflow = 2051 cfs@ 8.12 hrs, Volume= 7.834 af, Atten= 0%, Lag= 0.2 min

Routed to Reach R2C-1 : Reach 2C-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.60 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.99 fps, Avg. Travel Time= 0.2 min

Peak Storage= 153 cf @ 8.12 hrs
Average Depth at Peak Storage= 1.22', Surface Width= 2.50'
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 42.66 cfs

30.0" Round Pipe

n= 0.025 Corrugated metal
Length=64.0" Slope= 0.0400 /'

Inlet Invert= 0.00", Outlet Invert=-2.56'
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Reach R2C-2: Reach 2C-2
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Summary for Reach R2C-3: Reach 2C-3

[65] Warning: Inlet elevation not specified

Inflow Area = 44,100 ac, 1.79% Impervious, Inflow Depth= 2.13" for 10-YR event
Inflow = 20.57 cfs @ 8.07 hrs, Volume= 7.834 af
Outflow = 2051 cfs@ 8.12 hrs, Volume= 7.834 af, Atten= 0%, Lag= 2.8 min

Routed to Reach R2C-2 : Reach 2C-2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.28 fps, Min. Travel Time= 1.7 min
Avg. Velocity = 3.03 fps, Avg. Travel Time= 2.9 min

Peak Storage= 2,055 cf @ 8.09 hrs
Average Depth at Peak Storage= 0.98', Surface Width= 5.92'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 49.93 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length= 529.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-15.87"
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Summary for Reach R2D-1: Reach 2D-1

[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 2.25" for 10-YR event
Inflow = 13.88cfs @ 8.09 hrs, Volume= 5.137 af
Outflow = 13.87cfs@ 8.10 hrs, Volume= 5.137 af, Atten= 0%, Lag= 0.4 min

Routed to Reach R2C-3 : Reach 2C-3

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.10 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 2.39 fps, Avg. Travel Time= 0.4 min

Peak Storage= 210 cf @ 8.09 hrs
Average Depth at Peak Storage= 0.89', Surface Width= 5.57'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 40.76 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length=62.0" Slope= 0.0200 /'

Inlet Invert= 0.00', Outlet Invert=-1.24'
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Reach R2D-1: Reach 2D-1
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Summary for Reach R2D-2: Reach 2D-2

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 2.25" for 10-YR event
Inflow = 13.88cfs @ 8.09 hrs, Volume= 5.137 af
Outflow = 13.88cfs @ 8.09 hrs, Volume= 5.137 af, Atten= 0%, Lag= 0.2 min

Routed to Reach R2D-1 : Reach 2D-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.77 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.56 fps, Avg. Travel Time= 0.2 min

Peak Storage= 102 cf @ 8.09 hrs
Average Depth at Peak Storage= 0.98', Surface Width= 2.44'
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 42.66 cfs

30.0" Round Pipe

n= 0.025 Corrugated metal
Length=57.0" Slope= 0.0400"/"

Inlet Invert= 0.00", Outlet Invert=-2.28'
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Summary for Reach R2D-3: Reach 2D-3

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 2.25" for 10-YR event
Inflow = 13.88cfs @ 8.09 hrs, Volume= 5.137 af
Outflow = 13.88cfs @ 8.09 hrs, Volume= 5.137 af, Atten= 0%, Lag= 0.1 min

Routed to Reach R2D-2 : Reach 2D-2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 15.31 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 9.03 fps, Avg. Travel Time= 0.1 min

Peak Storage= 52 cf @ 8.09 hrs
Average Depth at Peak Storage= 0.66' , Surface Width= 1.88'
Bank-Full Depth= 2.00" Flow Area= 3.1 sf, Capacity= 58.82 cfs

24.0" Round Pipe

n=0.010 PVC, smooth interior
Length=57.0" Slope= 0.0400"/"

Inlet Invert= 0.00', Outlet Invert=-2.28"
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Summary for Reach R2D-4: Reach 2D-4

[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 2.25" for 10-YR event
Inflow = 13.92cfs @ 8.03 hrs, Volume= 5.137 af
Outflow = 13.88cfs @ 8.09 hrs, Volume= 5.137 af, Atten= 0%, Lag= 3.1 min

Routed to Reach R2D-3 : Reach 2D-3

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.99 fps, Min. Travel Time= 1.8 min
Avg. Velocity = 4.23 fps, Avg. Travel Time= 2.9 min

Peak Storage= 1,484 cf @ 8.06 hrs
Average Depth at Peak Storage= 0.78', Surface Width= 4.11'
Bank-Full Depth= 1.50" Flow Area= 6.0 sf, Capacity= 60.97 cfs

1.00" x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 7.00'
Length=747.0" Slope= 0.0800 /'

Inlet Invert= 0.00', Outlet Invert=-59.76'
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Summary for Pond 1P: Existing Reservoir

Inflow Area = 13.656 ac, 13.09% Impervious, Inflow Depth = 2.68" for 10-YR event

Inflow = 891cfs@ 8.01 hrs, Volume= 3.052 af

Outflow = 146 cfs @ 19.27 hrs, Volume= 2.111 af, Atten=84%, Lag= 675.6 min
Primary = 146 cfs @ 19.27 hrs, Volume= 2111 af

Routed to Reach R2B-1 : Reach 2B-1

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Starting Elev=99.00' Surf.Area= 2.150 ac Storage= 2.075 af
Peak Elev=99.67' @ 19.27 hrs Surf.Area= 2.250 ac Storage= 3.539 af (1.464 af above start)

Plug-Flow detention time= 1,481.6 min calculated for 0.036 af (1% of inflow)
Center-of-Mass det. time= 357.1 min ( 1,144.6 - 787.5)

Volume Invert  Avail.Storage Storage Description
#1 98.00' 4.300 af Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
98.00 2.000 0.000 0.000
100.00 2.300 4.300 4.300
Device Routing Invert Outlet Devices
#1  Primary 99.00' 15.0" Round Culvert

L=10.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 99.00' / 98.00' S=0.1000'/" Cc=0.900
n= 0.025 Corrugated metal, Flow Area= 1.23 sf

Primary OutFlow Max=1.46 cfs @ 19.27 hrs HW=99.67" (Free Discharge)
1=Culvert (Inlet Controls 1.46 cfs @ 2.19 fps)
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Link Outlet 2: Outlet 2
Hydrograph

0.00-30.00 hrs, dt=0.01 hrs

Summary for Link Outlet 2: Outlet 2

3.94% Impervious, Inflow Depth > 2.10"

2560cfs @ 8.10 hrs, Volume
2560 cfs @ 8.10 hrs, Volume

Inflow, Time Span

67.718 ac,
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Summary for Subcatchment WS-2A: Subcat WS-2A

Runoff = 9.07cfs@ 8.03 hrs, Volume= 3.096 af, Depth= 3.73"
Routed to Link Outlet 2 : Outlet 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 50-YR Rainfall=6.52"

Area (ac) CN Description

* 0.000 0 ,HSGC
0.832 69 Annual Grass, Fair, HSG B
2.728 79 Annual Grass, Fair, HSG C
0.000 82 Dirt roads, HSG B
0.055 87 Dirt roads, HSG C
0.124 82 Farmsteads, HSG C
0.026 89 Paved roads w/open ditches, 50% imp, HSG B
0.158 92 Paved roads w/open ditches, 50% imp, HSG C
0.247 60 Woods, Fair, HSG B
5.793 73 Woods, Fair, HSG C

9.962 75 Weighted Average

9.870 99.08% Pervious Area
0.092 0.92% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.3 100 0.2400 0.32 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
2.6 335 0.1900 2.18 Shallow Concentrated Flow, Shallow - Woodland
Woodland Kv= 5.0 fps
1.3 158 0.0900 2.10 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv=7.0 fps

1.6 409 0.0200 4.36 17.43 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.2 64 0.0200 6.14 30.16 Pipe Channel, 30" CMP Culvert
30.0" Round Area=4.9 sf Perim=7.9' r=0.63'
n= 0.025 Corrugated metal

0.1 51 0.0600 7.55 30.18 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

1.1 1,117 Total
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Summary for Subcatchment WS-2B: Subcat WS-2B

Runoff = 1433 cfs@ 7.99 hrs, Volume= 4.720 af, Depth= 4.15"
Routed to Pond 1P : Existing Reservoir

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 50-YR Rainfall=6.52"

Area (ac) CN Description

0.661 69 Annual Grass, Fair, HSG B
1.698 79 Annual Grass, Fair, HSG C
0.195 84  Annual Grass, Fair, HSG D
0.668 82 Farmsteads, HSG C

0.149 89 Gravel Roads, HSG C
0.001 92 Paved roads w/open ditches, 50% imp, HSG C
2.792 79 Vineyard, Fair, HSG C
0.032 98 Water Surface, HSG B
0.000 98 Water Surface, HSG C
1.754 98 Water Surface, HSG D
0.050 60 Woods, Fair, HSG B

5.654 73 Woods, Fair, HSG C

0.001 79 Woods, Fair, HSG D

13.656 79 Weighted Average

11.869 86.91% Pervious Area
1.787 13.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
52 100 0.2500 0.32 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
3.1 564 0.1900 3.05 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv= 7.0 fps

0.5 432 0.2300 14.77 59.09 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035

8.8 1,096 Total
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Subcatchment WS-2B: Subcat WS-2B
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Summary for Subcatchment WS-2C: Subcat WS-2C

Runoff = 1250 cfs @ 8.04 hrs, Volume= 4.497 af, Depth= 3.22"
Routed to Reach R2C-3 : Reach 2C-3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 50-YR Rainfall=6.52"

Area (ac) CN Description

2.003 69 Annual Grass, Fair, HSG B

1.330 79 Annual Grass, Fair, HSG C

0.115 65 Brush, Good, HSG C

0.025 82 Dirt roads, HSG B

0.001 87 Dirt roads, HSG C

0.199 74 Farmsteads, HSG B

0.908 82 Farmsteads, HSG C

0.037 85 Gravel Roads, HSG B

0.183 89 Gravel Roads, HSG C

0.247 89 Paved roads w/open ditches, 50% imp, HSG B
0.138 92 Paved roads w/open ditches, 50% imp, HSG C
0.090 69 Vineyard, Fair, HSG B

0.695 79 Vineyard, Fair, HSG C

6.132 60 Woods, Fair, HSG B

4.637 73  Woods, Fair, HSG C

16.740 70  Weighted Average

16.547 98.85% Pervious Area
0.193 1.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

59 100 0.1800 0.28 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"

1.3 297 0.2800 3.70 Shallow Concentrated Flow, Shallow - Woodland
Short Grass Pasture Kv= 7.0 fps

1.6 266 0.3200 2.83 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv=5.0 fps

0.9 543 0.1100 10.22 40.87 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035

0.8 90 0.0800 1.98 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv=7.0 fps

0.6 236 0.0500 6.36 19.08 Trap/Vee/Rect Channel Flow, Pasture Ditch
Bot.W=1.00' D=1.00' Z=2.0"/" Top.W=5.00'
n= 0.035

0.1 57 0.0400 18.72 58.82 Pipe Channel, 24" PVC Culvert
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.010 PVC, smooth interior

0.1 57 0.0400 8.69 42.66 Pipe Channel, 30" CMP Culvert
30.0" Round Area= 4.9 sf Perim=7.9"' r=0.63'
n=0.025

0.2 62 0.0200 4.36 17.43 Trap/Vee/Rect Channel Flow, Ditch

Bot.W=2.00' D=1.00" Z=2.0"/* Top.W=6.00'
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Summary for Subcatchment WS-2D: Subcat WS-2D

[47] Hint: Peak is 146% of capacity of segment #3
[47] Hint: Peak is 334% of capacity of segment #4

Runoff = 23.9cfs @ 8.03 hrs, Volume= 8.269 af, Depth= 3.63"
Routed to Reach R2D-4 : Reach 2D-4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type IA 24-hr 50-YR Rainfall=6.52"

Area (ac) CN Description

0.073 69 Annual Grass, Fair, HSG B
2.356 79 Annual Grass, Fair, HSG C
0.715 75 Annual Grass, Good, HSG C
0.073 87 Dirt roads, HSG C
0.320 82 Farmsteads, HSG C
0.174 89 Gravel Roads, HSG C
0.020 89 Paved roads w/open ditches, 50% imp, HSG B
1.171 92 Paved roads w/open ditches, 50% imp, HSG C
0.458 60 Woods, Fair, HSG B
17.774 73  Woods, Fair, HSG C
4.225 70 Woods, Good, HSG C

27.360 74  Weighted Average

26.764 97.82% Pervious Area
0.596 2.18% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.3 87 0.1200 0.16 Sheet Flow, Sheet
Woods: Light underbrush n=0.400 P2=3.23"
0.3 41 0.2500 2.50 Shallow Concentrated Flow, Shallow

Woodland Kv= 5.0 fps
0.5 267 0.1100 8.23 16.47 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=0.00' D=1.00' Z=2.0"/" Top.W=4.00'

n=0.035

0.0 27 0.1500 9.14 7.18 Pipe Channel, 12" CMP Culvert
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.025

0.1 59 0.2500 15.40 61.61 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.1 135 0.3800 23.08 72.52 Pipe Channel, 24" CMP Culvert
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.025

0.6 525 0.2000 13.78 55.11 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.0 42 0.2100 19.91 97.74 Pipe Channel, 30" CMP Culvert
30.0" Round Area=4.9 sf Perim=7.9' r=0.63'
n=0.025

0.3 273 0.1800 13.07 52.28 Trap/Vee/Rect Channel Flow, Stream
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Summary for Reach R2B-1: Reach 2B-1

[65] Warning: Inlet elevation not specified

Inflow Area = 13.656 ac, 13.09% Impervious, Inflow Depth > 3.16" for 50-YR event
Inflow = 240cfs @ 16.29 hrs, Volume= 3.595 af
Outflow = 240 cfs @ 16.50 hrs, Volume= 3.573 af, Atten=0%, Lag= 12.5 min

Routed to Link Outlet 2 : Outlet 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.96 fps, Min. Travel Time= 7.3 min
Avg. Velocity = 1.60 fps, Avg. Travel Time= 8.9 min

Peak Storage= 1,052 cf @ 16.38 hrs
Average Depth at Peak Storage= 0.43', Surface Width= 3.72'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 28.82 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length= 858.0" Slope=0.0100"/"

Inlet Invert= 0.00', Outlet Invert=-8.58'
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Reach R2B-1: Reach 2B-1
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Summary for Reach R2C-1: Reach 2C-1

[65] Warning: Inlet elevation not specified

Inflow Area = 44,100 ac, 1.79% Impervious, Inflow Depth = 3.47" for 50-YR event
Inflow = 36.27 cfs @ 8.10 hrs, Volume= 12.766 af
Outflow = 36.26 cfs@ 8.10 hrs, Volume= 12.766 af, Atten=0%, Lag= 0.2 min

Routed to Link Outlet 2 : Outlet 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.92 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.40 fps, Avg. Travel Time= 0.2 min

Peak Storage= 234 cf @ 8.10 hrs
Average Depth at Peak Storage= 1.09', Surface Width= 6.37'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 70.61 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length=51.0" Slope= 0.0600 /'

Inlet Invert= 0.00', Outlet Invert=-3.06'
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Summary for Reach R2C-2: Reach 2C-2

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 44,100 ac, 1.79% Impervious, Inflow Depth = 3.47" for 50-YR event
Inflow = 36.27cfs@ 8.10 hrs, Volume= 12.766 af
Outflow = 36.27 cfs @ 8.10 hrs, Volume= 12.766 af, Atten= 0%, Lag= 0.2 min

Routed to Reach R2C-1 : Reach 2C-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.76 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 5.62 fps, Avg. Travel Time= 0.2 min

Peak Storage= 238 cf @ 8.10 hrs
Average Depth at Peak Storage= 1.77', Surface Width= 2.27"
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 42.66 cfs

30.0" Round Pipe

n= 0.025 Corrugated metal
Length=64.0" Slope= 0.0400 /'

Inlet Invert= 0.00", Outlet Invert=-2.56'
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Reach R2C-2: Reach 2C-2
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Summary for Reach R2C-3: Reach 2C-3

[65] Warning: Inlet elevation not specified

Inflow Area = 44,100 ac, 1.79% Impervious, Inflow Depth = 3.47" for 50-YR event
Inflow = 36.34 cfs @ 8.06 hrs, Volume= 12.766 af
Outflow = 36.27cfs@ 8.10 hrs, Volume= 12.766 af, Atten=0%, Lag=2.3 min

Routed to Reach R2C-2 : Reach 2C-2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.13 fps, Min. Travel Time= 1.4 min
Avg. Velocity = 3.42 fps, Avg. Travel Time= 2.6 min

Peak Storage= 3,130 cf @ 8.07 hrs
Average Depth at Peak Storage= 1.29', Surface Width=7.17'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 49.93 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length= 529.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-15.87"
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Summary for Reach R2D-1: Reach 2D-1

[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 3.63" for 50-YR event
Inflow = 2394 cfs @ 8.07 hrs, Volume= 8.269 af
Outflow = 2393 cfs @ 8.08 hrs, Volume= 8.269 af, Atten= 0%, Lag= 0.4 min

Routed to Reach R2C-3 : Reach 2C-3

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.74 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.69 fps, Avg. Travel Time= 0.4 min

Peak Storage= 313 cf @ 8.07 hrs
Average Depth at Peak Storage= 1.17', Surface Width= 6.67'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 40.76 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length=62.0" Slope= 0.0200 /'

Inlet Invert= 0.00', Outlet Invert=-1.24'
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Wappo Hill Pre-Project WS2
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Summary for Reach R2D-2: Reach 2D-2

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 3.63" for 50-YR event
Inflow = 2394 cfs @ 8.07 hrs, Volume= 8.269 af
Outflow = 2394 cfs @ 8.07 hrs, Volume= 8.269 af, Atten= 0%, Lag= 0.2 min

Routed to Reach R2D-1 : Reach 2D-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.94 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 5.13 fps, Avg. Travel Time= 0.2 min

Peak Storage= 153 cf @ 8.07 hrs
Average Depth at Peak Storage= 1.34', Surface Width= 2.49'
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 42.66 cfs

30.0" Round Pipe

n= 0.025 Corrugated metal
Length=57.0" Slope= 0.0400"/"

Inlet Invert= 0.00", Outlet Invert=-2.28'
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Summary for Reach R2D-3: Reach 2D-3

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 3.63" for 50-YR event
Inflow = 2394 cfs @ 8.07 hrs, Volume= 8.269 af
Outflow = 2394 cfs @ 8.07 hrs, Volume= 8.269 af, Atten= 0%, Lag= 0.1 min

Routed to Reach R2D-2 : Reach 2D-2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 17.76 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 10.17 fps, Avg. Travel Time= 0.1 min

Peak Storage= 77 cf @ 8.07 hrs
Average Depth at Peak Storage= 0.89', Surface Width= 1.99'
Bank-Full Depth= 2.00" Flow Area= 3.1 sf, Capacity= 58.82 cfs

24.0" Round Pipe

n=0.010 PVC, smooth interior
Length=57.0" Slope= 0.0400"/"

Inlet Invert= 0.00', Outlet Invert=-2.28"
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Summary for Reach R2D-4: Reach 2D-4

[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 3.63" for 50-YR event
Inflow = 23.9cfs @ 8.03 hrs, Volume= 8.269 af
Outflow = 2394 cfs @ 8.07 hrs, Volume= 8.269 af, Atten= 0%, Lag= 2.4 min

Routed to Reach R2D-3 : Reach 2D-3

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.03 fps, Min. Travel Time= 1.6 min
Avg. Velocity = 4.72 fps, Avg. Travel Time= 2.6 min

Peak Storage= 2,228 cf @ 8.04 hrs
Average Depth at Peak Storage= 1.00', Surface Width= 4.99'
Bank-Full Depth= 1.50" Flow Area= 6.0 sf, Capacity= 60.97 cfs

1.00" x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 7.00'
Length=747.0" Slope= 0.0800 /'

Inlet Invert= 0.00', Outlet Invert=-59.76'
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Summary for Pond 1P: Existing Reservoir

Inflow Area = 13.656 ac, 13.09% Impervious, Inflow Depth = 4.15" for 50-YR event

Inflow = 1433 cfs@ 7.99 hrs, Volume= 4.720 af

Outflow = 240cfs @ 16.29 hrs, Volume= 3.595 af, Atten=83%, Lag=497.9 min
Primary = 240cfs @ 16.29 hrs, Volume= 3.595 af

Routed to Reach R2B-1 : Reach 2B-1

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Starting Elev=99.00' Surf.Area= 2.150 ac Storage= 2.075 af
Peak Elev=99.90' @ 16.29 hrs Surf.Area= 2.285 ac Storage= 4.065 af (1.990 af above start)

Plug-Flow detention time= 992.0 min calculated for 1.520 af (32% of inflow)
Center-of-Mass det. time= 332.6 min ( 1,094.8 - 762.3 )

Volume Invert  Avail.Storage Storage Description
#1 98.00' 4.300 af Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
98.00 2.000 0.000 0.000
100.00 2.300 4.300 4.300
Device Routing Invert Outlet Devices
#1  Primary 99.00' 15.0" Round Culvert

L=10.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 99.00' / 98.00' S=0.1000'/" Cc=0.900
n= 0.025 Corrugated metal, Flow Area= 1.23 sf

Primary OutFlow Max=2.40 cfs @ 16.29 hrs HW=99.90" (Free Discharge)
1=Culvert (Inlet Controls 2.40 cfs @ 2.55 fps)
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Summary for Link Outlet 2: Outlet 2

3.94% Impervious, Inflow Depth > 3.44" for 50-YR event

67.718 ac,

Inflow Area
Inflow

19.435 af

4545cfs @ 8.08 hrs, Volume

0.0 min

0%, Lag=

= 19.435 af, Atten

4545cfs @ 8.08 hrs, Volume

Primary

Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Primary outflow

Link Outlet 2: Outlet 2
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Summary for Subcatchment WS-2A: Subcat WS-2A

Runoff = 10.71 cfs @ 8.03 hrs, Volume= 3.606 af, Depth= 4.34"
Routed to Link Outlet 2 : Outlet 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 100-YR Rainfall=7.22"

Area (ac) CN Description

* 0.000 0 ,HSGC
0.832 69 Annual Grass, Fair, HSG B
2.728 79 Annual Grass, Fair, HSG C
0.000 82 Dirt roads, HSG B
0.055 87 Dirt roads, HSG C
0.124 82 Farmsteads, HSG C
0.026 89 Paved roads w/open ditches, 50% imp, HSG B
0.158 92 Paved roads w/open ditches, 50% imp, HSG C
0.247 60 Woods, Fair, HSG B
5.793 73 Woods, Fair, HSG C

9.962 75 Weighted Average

9.870 99.08% Pervious Area
0.092 0.92% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.3 100 0.2400 0.32 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
2.6 335 0.1900 2.18 Shallow Concentrated Flow, Shallow - Woodland
Woodland Kv= 5.0 fps
1.3 158 0.0900 2.10 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv=7.0 fps

1.6 409 0.0200 4.36 17.43 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.2 64 0.0200 6.14 30.16 Pipe Channel, 30" CMP Culvert
30.0" Round Area=4.9 sf Perim=7.9' r=0.63'
n= 0.025 Corrugated metal

0.1 51 0.0600 7.55 30.18 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

1.1 1,117 Total
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Subcatchment WS-2A: Subcat WS-2A
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Summary for Subcatchment WS-2B: Subcat WS-2B

Runoff = 16.69cfs @ 7.97 hrs, Volume= 5.447 af, Depth= 4.79"
Routed to Pond 1P : Existing Reservoir

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 100-YR Rainfall=7.22"

Area (ac) CN Description

0.661 69 Annual Grass, Fair, HSG B
1.698 79 Annual Grass, Fair, HSG C
0.195 84  Annual Grass, Fair, HSG D
0.668 82 Farmsteads, HSG C

0.149 89 Gravel Roads, HSG C
0.001 92 Paved roads w/open ditches, 50% imp, HSG C
2.792 79 Vineyard, Fair, HSG C
0.032 98 Water Surface, HSG B
0.000 98 Water Surface, HSG C
1.754 98 Water Surface, HSG D
0.050 60 Woods, Fair, HSG B

5.654 73 Woods, Fair, HSG C

0.001 79 Woods, Fair, HSG D

13.656 79 Weighted Average

11.869 86.91% Pervious Area
1.787 13.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
52 100 0.2500 0.32 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
3.1 564 0.1900 3.05 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv= 7.0 fps

0.5 432 0.2300 14.77 59.09 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035

8.8 1,096 Total
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Subcatchment WS-2B: Subcat WS-2B
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Summary for Subcatchment WS-2C: Subcat WS-2C

Runoff = 15.09cfs @ 8.04 hrs, Volume= 5.304 af, Depth= 3.80"
Routed to Reach R2C-3 : Reach 2C-3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 100-YR Rainfall=7.22"

Area (ac) CN Description

2.003 69 Annual Grass, Fair, HSG B

1.330 79 Annual Grass, Fair, HSG C

0.115 65 Brush, Good, HSG C

0.025 82 Dirt roads, HSG B

0.001 87 Dirt roads, HSG C

0.199 74 Farmsteads, HSG B

0.908 82 Farmsteads, HSG C

0.037 85 Gravel Roads, HSG B

0.183 89 Gravel Roads, HSG C

0.247 89 Paved roads w/open ditches, 50% imp, HSG B
0.138 92 Paved roads w/open ditches, 50% imp, HSG C
0.090 69 Vineyard, Fair, HSG B

0.695 79 Vineyard, Fair, HSG C

6.132 60 Woods, Fair, HSG B

4.637 73  Woods, Fair, HSG C

16.740 70  Weighted Average

16.547 98.85% Pervious Area
0.193 1.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

59 100 0.1800 0.28 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"

1.3 297 0.2800 3.70 Shallow Concentrated Flow, Shallow - Woodland
Short Grass Pasture Kv= 7.0 fps

1.6 266 0.3200 2.83 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv=5.0 fps

0.9 543 0.1100 10.22 40.87 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035

0.8 90 0.0800 1.98 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv=7.0 fps

0.6 236 0.0500 6.36 19.08 Trap/Vee/Rect Channel Flow, Pasture Ditch
Bot.W=1.00' D=1.00' Z=2.0"/" Top.W=5.00'
n= 0.035

0.1 57 0.0400 18.72 58.82 Pipe Channel, 24" PVC Culvert
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.010 PVC, smooth interior

0.1 57 0.0400 8.69 42.66 Pipe Channel, 30" CMP Culvert
30.0" Round Area= 4.9 sf Perim=7.9"' r=0.63'
n=0.025

0.2 62 0.0200 4.36 17.43 Trap/Vee/Rect Channel Flow, Ditch

Bot.W=2.00' D=1.00" Z=2.0"/* Top.W=6.00'
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Summary for Subcatchment WS-2D: Subcat WS-2D

[47] Hint: Peak is 173% of capacity of segment #3
[47] Hint: Peak is 397% of capacity of segment #4

Runoff = 2846 cfs @ 8.02 hrs, Volume= 9.654 af, Depth= 4.23"
Routed to Reach R2D-4 : Reach 2D-4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type IA 24-hr 100-YR Rainfall=7.22"

Area (ac) CN Description

0.073 69 Annual Grass, Fair, HSG B
2.356 79 Annual Grass, Fair, HSG C
0.715 75 Annual Grass, Good, HSG C
0.073 87 Dirt roads, HSG C
0.320 82 Farmsteads, HSG C
0.174 89 Gravel Roads, HSG C
0.020 89 Paved roads w/open ditches, 50% imp, HSG B
1.171 92 Paved roads w/open ditches, 50% imp, HSG C
0.458 60 Woods, Fair, HSG B
17.774 73  Woods, Fair, HSG C
4.225 70 Woods, Good, HSG C

27.360 74  Weighted Average

26.764 97.82% Pervious Area
0.596 2.18% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.3 87 0.1200 0.16 Sheet Flow, Sheet
Woods: Light underbrush n=0.400 P2=3.23"
0.3 41 0.2500 2.50 Shallow Concentrated Flow, Shallow

Woodland Kv= 5.0 fps
0.5 267 0.1100 8.23 16.47 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=0.00' D=1.00' Z=2.0"/" Top.W=4.00'

n=0.035

0.0 27 0.1500 9.14 7.18 Pipe Channel, 12" CMP Culvert
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.025

0.1 59 0.2500 15.40 61.61 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.1 135 0.3800 23.08 72.52 Pipe Channel, 24" CMP Culvert
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.025

0.6 525 0.2000 13.78 55.11 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.0 42 0.2100 19.91 97.74 Pipe Channel, 30" CMP Culvert
30.0" Round Area=4.9 sf Perim=7.9' r=0.63'
n=0.025

0.3 273 0.1800 13.07 52.28 Trap/Vee/Rect Channel Flow, Stream
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Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'

n=0.035
11.2 1,456 Total
Subcatchment WS-2D: Subcat WS-2D
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Summary for Reach R2B-1: Reach 2B-1

[65] Warning: Inlet elevation not specified

Inflow Area = 13.656 ac, 13.09% Impervious, Inflow Depth > 3.74" for 100-YR event
Inflow = 283 cfs @ 15.27 hrs, Volume= 4.251 af
Outflow = 2.83 cfs @ 15.47 hrs, Volume= 4.228 af, Atten=0%, Lag= 11.9 min

Routed to Link Outlet 2 : Outlet 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.05 fps, Min. Travel Time= 7.0 min
Avg. Velocity = 1.68 fps, Avg. Travel Time= 8.5 min

Peak Storage= 1,182 cf @ 15.36 hrs
Average Depth at Peak Storage= 0.47', Surface Width= 3.88'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 28.82 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length= 858.0" Slope=0.0100"/"

Inlet Invert= 0.00', Outlet Invert=-8.58'
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Reach R2B-1: Reach 2B-1
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Summary for Reach R2C-1: Reach 2C-1

[65] Warning: Inlet elevation not specified

Inflow Area = 44,100 ac, 1.79% Impervious, Inflow Depth = 4.07" for 100-YR event
Inflow = 43.34cfs @ 8.09 hrs, Volume= 14.958 af
Outflow = 43.33cfs@ 8.10 hrs, Volume= 14.958 af, Atten= 0%, Lag= 0.2 min

Routed to Link Outlet 2 : Outlet 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.30 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.58 fps, Avg. Travel Time= 0.2 min

Peak Storage= 266 cf @ 8.09 hrs
Average Depth at Peak Storage= 1.19', Surface Width= 6.77'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 70.61 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length=51.0" Slope= 0.0600 /'

Inlet Invert= 0.00', Outlet Invert=-3.06'
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Reach R2C-1: Reach 2C-1

Hydrograph

H Inflow
O Outflow

—_—— o —

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Time (hours)



Wappo Hill Pre-Project WS2 Type IA 24-hr 100-YR Rainfall=7.22"

Prepared by PPI Engineering Printed 11/9/2023
HydroCAD® 10.20-3c_s/n 09429 © 2023 HydroCAD Software Solutions LLC Page 164

Summary for Reach R2C-2: Reach 2C-2

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified
[55] Hint: Peak inflow is 102% of Manning's capacity

Inflow Area = 44,100 ac, 1.79% Impervious, Inflow Depth = 4.07" for 100-YR event
Inflow = 43.34cfs @ 8.09 hrs, Volume= 14.958 af
Outflow = 4334 cfs@ 8.09 hrs, Volume= 14.958 af, Atten=0%, Lag= 0.2 min

Routed to Reach R2C-1 : Reach 2C-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.91 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 5.85 fps, Avg. Travel Time= 0.2 min

Peak Storage= 280 cf @ 8.09 hrs
Average Depth at Peak Storage= 2.09', Surface Width= 1.86'
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 42.66 cfs

30.0" Round Pipe

n= 0.025 Corrugated metal

Length= 64.0" Slope= 0.0400 /'

Inlet Invert= 0.00', Outlet Invert=-2.56'



=7.22"

Type IA 24-hr 100-YR Rainfall

Printed 11/9/2023

Page 165

Reach R2C-2: Reach 2C-2
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Summary for Reach R2C-3: Reach 2C-3

[65] Warning: Inlet elevation not specified

Inflow Area = 44,100 ac, 1.79% Impervious, Inflow Depth = 4.07" for 100-YR event
Inflow = 4340 cfs @ 8.05 hrs, Volume= 14.958 af
Outflow = 4334 cfs@ 8.09 hrs, Volume= 14.958 af, Atten=0%, Lag=2.1 min

Routed to Reach R2C-2 : Reach 2C-2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.42 fps, Min. Travel Time= 1.4 min
Avg. Velocity = 3.55 fps, Avg. Travel Time= 2.5 min

Peak Storage= 3,572 cf @ 8.07 hrs
Average Depth at Peak Storage= 1.40', Surface Width= 7.62'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 49.93 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length= 529.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-15.87"
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Reach R2C-3: Reach 2C-3

Hydrograph

g

H Inflow
O Outflow

|
-7
S I R

0

— L ]
|
-r-1--

f

)G
40" |
ps

035

///////////////////////////////

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

—_—— o —

Time (hours)



Wappo Hill Pre-Project WS2 Type IA 24-hr 100-YR Rainfall=7.22"

Prepared by PPI Engineering Printed 11/9/2023
HydroCAD® 10.20-3c_s/n 09429 © 2023 HydroCAD Software Solutions LLC Page 168

Summary for Reach R2D-1: Reach 2D-1

[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 4.23" for 100-YR event
Inflow = 28.41cfs @ 8.07 hrs, Volume= 9.654 af
Outflow = 28.41cfs@ 8.07 hrs, Volume= 9.654 af, Atten= 0%, Lag= 0.3 min

Routed to Reach R2C-3 : Reach 2C-3

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.95 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.80 fps, Avg. Travel Time= 0.4 min

Peak Storage= 356 cf @ 8.07 hrs
Average Depth at Peak Storage= 1.27', Surface Width= 7.06'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 40.76 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length=62.0" Slope= 0.0200 /'

Inlet Invert= 0.00', Outlet Invert=-1.24'
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Reach R2D-1: Reach 2D-1
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Summary for Reach R2D-2: Reach 2D-2

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 4.23" for 100-YR event
Inflow = 2842 cfs @ 8.06 hrs, Volume= 9.654 af
Outflow = 28.41cfs @ 8.07 hrs, Volume= 9.654 af, Atten= 0%, Lag= 0.2 min

Routed to Reach R2D-1 : Reach 2D-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.30 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 5.34 fps, Avg. Travel Time= 0.2 min

Peak Storage= 174 cf @ 8.06 hrs
Average Depth at Peak Storage= 1.49', Surface Width= 2.45'
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 42.66 cfs

30.0" Round Pipe

n= 0.025 Corrugated metal
Length=57.0" Slope= 0.0400"/"

Inlet Invert= 0.00", Outlet Invert=-2.28'
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Summary for Reach R2D-3: Reach 2D-3

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 4.23" for 100-YR event
Inflow = 2842 cfs @ 8.06 hrs, Volume= 9.654 af
Outflow = 28.42cfs @ 8.06 hrs, Volume= 9.654 af, Atten= 0%, Lag= 0.1 min

Routed to Reach R2D-2 : Reach 2D-2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 18.56 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 10.59 fps, Avg. Travel Time= 0.1 min

Peak Storage= 87 cf @ 8.06 hrs
Average Depth at Peak Storage= 0.98', Surface Width= 2.00'
Bank-Full Depth= 2.00" Flow Area= 3.1 sf, Capacity= 58.82 cfs

24.0" Round Pipe

n=0.010 PVC, smooth interior
Length=57.0" Slope= 0.0400"/"

Inlet Invert= 0.00', Outlet Invert=-2.28"
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Summary for Reach R2D-4: Reach 2D-4

[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 4.23" for 100-YR event
Inflow = 2846 cfs @ 8.02 hrs, Volume= 9.654 af
Outflow = 2842 cfs @ 8.06 hrs, Volume= 9.654 af, Atten= 0%, Lag= 2.2 min

Routed to Reach R2D-3 : Reach 2D-3

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.38 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 4.90 fps, Avg. Travel Time= 2.5 min

Peak Storage= 2,532 cf @ 8.04 hrs
Average Depth at Peak Storage= 1.08', Surface Width= 5.30'
Bank-Full Depth= 1.50" Flow Area= 6.0 sf, Capacity= 60.97 cfs

1.00" x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 7.00'
Length=747.0" Slope= 0.0800 /'

Inlet Invert= 0.00', Outlet Invert=-59.76'
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Reach R2D-4: Reach 2D-4
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Summary for Pond 1P: Existing Reservoir

Inflow Area = 13.656 ac, 13.09% Impervious, Inflow Depth = 4.79" for 100-YR event

Inflow = 16.69cfs @ 7.97 hrs, Volume= 5.447 af

Outflow = 283 cfs @ 15.27 hrs, Volume= 4.251 af, Atten=83%, Lag=438.1 min
Primary = 283 cfs @ 15.27 hrs, Volume= 4.251 af

Routed to Reach R2B-1 : Reach 2B-1

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Starting Elev=99.00' Surf.Area= 2.150 ac Storage= 2.075 af
Peak Elev=100.00' @ 15.27 hrs Surf.Area= 2.300 ac Storage= 4.299 af (2.224 af above start)

Plug-Flow detention time= 911.2 min calculated for 2.175 af (40% of inflow)
Center-of-Mass det. time= 326.6 min ( 1,080.9 - 754.3 )

Volume Invert  Avail.Storage Storage Description
#1 98.00' 4.300 af Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
98.00 2.000 0.000 0.000
100.00 2.300 4.300 4.300
Device Routing Invert Outlet Devices
#1  Primary 99.00' 15.0" Round Culvert

L=10.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 99.00' / 98.00' S=0.1000'/" Cc=0.900
n= 0.025 Corrugated metal, Flow Area= 1.23 sf

Primary OutFlow Max=2.83 cfs @ 15.27 hrs HW=100.00" (Free Discharge)
1=Culvert (Inlet Controls 2.83 cfs @ 2.69 fps)
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Pond 1P: Existing Reservoir
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Summary for Link Outlet 2: Outlet 2

for 100-YR event

3.94% Impervious, Inflow Depth > 4.04"

67.718 ac,

Inflow Area
Inflow

22.792 af

54.39cfs @ 8.08 hrs, Volume

0.0 min

0%, Lag=

= 22.792 af, Atten

5439 cfs@ 8.08 hrs, Volume

Primary

Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Primary outflow

Link Outlet 2: Outlet 2
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Area Listing (selected nodes)

Area CN Description

(acres) (subcatchment-numbers)
2.552 79 Annual Grass, Fair, HSG C (WS-3)
0.561 79 Vineyard, Fair, HSG C (WS-3)
2.094 73 Woods, Fair, HSG C (WS-3)
5.208 77 TOTAL AREA
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Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)
0.679 79 Annual Grass, Fair, HSG C (WS-4)
1.462 73 Woods, Fair, HSG C (WS-4)
2,142 75 TOTAL AREA



Subcat WSM Subcat WS% Subcat WsﬁM
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Subcat WS-1A Outlet 1
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Summary for Subcatchment WS-1A: Subcat WS-1A

Runoff = 1.53cfs@ 8.19 hrs, Volume= 0.931 af, Depth= 0.85"
Routed to Link Outlet 1 : Outlet 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 2-YR Rainfall=3.23"

Area (ac) CN Description

0.012 69 Annual Grass, Fair, HSG B

0.045 79 Annual Grass, Fair, HSG C

0.036 87 Dirt roads, HSG C

0.246 82 Farmsteads, HSG C

0.091 96 Gravel surface, HSG C
10.681 69 Vineyard, Fair, HSG B

0.062 79 Vineyard, Fair, HSG C

0.099 61 Vineyard, Good, HSG B

1.392 75 Vineyard, Good, HSG C

0.382 60 Woods, Fair, HSG B

0.170 73 Woods, Fair, HSG C

13.216 70  Weighted Average
13.216 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.1 100 0.2600 0.33 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
156 1,307 0.0400 1.40 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps

20.7 1,407 Total
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Summary for Subcatchment WS-1B: Subcat WS-1B

Runoff = 2.88cfs@ 8.09 hrs, Volume= 1.213 af, Depth= 1.23"
Routed to Reach R1B : Reach 1B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 2-YR Rainfall=3.23"

Area (ac) CN Description

1.132 69 Annual Grass, Fair, HSG B
0.000 79 Annual Grass, Fair, HSG C
0.494 79 Annual Grass, Fair, HSG C
0.184 82 Dirt roads, HSG B

0.154 87 Dirt roads, HSG C

0.018 74 Farmsteads, HSG B

0.769 82 Farmsteads, HSG C

0.107 89 Gravel Roads, HSG C
0.119 96 Gravel surface, HSG C
0.289 92 Paved roads w/open ditches, 50% imp, HSG C
2.743 69 Vineyard, Fair, HSG B
5779 79 Vineyard, Fair, HSG C
0.005 60 Woods, Fair, HSG B

0.011 73  Woods, Fair, HSG C

11.803 77 Weighted Average

11.659 98.78% Pervious Area
0.144 1.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.2 100 0.1600 0.27 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
6.9 1,116 0.1500 2.71 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv=7.0 fps

29 540 0.0100 3.08 12.32 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035 Earth, dense weeds

16.0 1,756 Total
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Summary for Subcatchment WS-1C: Subcat WS-1C

Runoff = 3.20cfs@ 8.06 hrs, Volume= 1.298 af, Depth= 1.23"
Routed to Reach R1C : Reach 1C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 2-YR Rainfall=3.23"

Area (ac) CN Description

0.695 69 Annual Grass, Fair, HSG B

1.363 79 Annual Grass, Fair, HSG C

0.107 75 Annual Grass, Good, HSG C

0.026 82 Dirt roads, HSG B

0.089 87 Dirt roads, HSG C

0.329 74 Farmsteads, HSG B

0.268 82 Farmsteads, HSG C

0.054 96 Gravel surface, HSG C

0.228 89 Paved roads w/open ditches, 50% imp, HSG B
0.120 92 Paved roads w/open ditches, 50% imp, HSG C
0.130 69 Vineyard, Fair, HSG B

3.091 79 Vineyard, Fair, HSG C

0.376 75 Vineyard, Good, HSG C

0.729 98 Water Surface, HSG B

0.071 98 Water Surface, HSG C

0.061 60 Woods, Fair, HSG B

3.925 73 Woods, Fair, HSG C

0.795 70 Woods, Good, HSG C

0.173 76  Woods/grass comb., Fair, HSG C

12.631 77 Weighted Average

11.657 92.29% Pervious Area
0.974 7.71% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

8.7 100 0.1900 0.19 Sheet Flow, Sheet
Woods: Light underbrush n=0.400 P2=3.23"

0.8 179 0.3100 3.90 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps

1.4 280 0.4600 3.39 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv=5.0 fps

0.5 397 0.1800 13.07 52.28 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.1 50 0.1200 8.17 6.42 Pipe Channel, 12" CMP (Assumed)
12.0" Round Area= 0.8 sf Perim=3.1"' r=0.25'
n=0.025 Corrugated metal

115 1,006 Total
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Type IA 24-hr 2-YR Rainfall

Hydrograph

Subcatchment WS-1C: Subcat WS-1C
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Summary for Subcatchment WS-1D: Subcat WS-1D

Runoff = 1.92cfs @ 8.04 hrs, Volume= 0.757 af, Depth= 1.30"
Routed to Reach R1D-2 : Reach 1D-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 2-YR Rainfall=3.23"

Area (ac) CN Description

1.543 79 Annual Grass, Fair, HSG C
0.826 82 Farmsteads, HSG C

1.910 79 Vineyard, Fair, HSG C

1.227 73 Woods, Fair, HSG C

0.027 70 Woods, Good, HSG C

1.476 76  Woods/grass comb., Fair, HSG C

7.009 78 Weighted Average
7.009 100.00% Pervious Area

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

7.8 100 0.0900 0.21 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
2.3 428 0.2000 3.13 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps
0.5 391 0.2400 13.93 41.80 Trap/Vee/Rect Channel Flow, Stream
Bot.W=1.00' D=1.00' Z=2.0"/" Top.W=5.00'
n= 0.035

10.6 919 Total
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Summary for Reach R1B: Reach 1B

[65] Warning: Inlet elevation not specified

Inflow Area = 31.443 ac, 3.56% Impervious, Inflow Depth = 1.25" for 2-YR event
Inflow = 777 cfs@ 8.14 hrs, Volume= 3.268 af
Outflow = 7.74cfs@ 8.21 hrs, Volume= 3.268 af, Atten= 0%, Lag= 3.8 min

Routed to Link Outlet 1 : Outlet 1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.87 fps, Min. Travel Time= 2.3 min
Avg. Velocity = 2.05 fps, Avg. Travel Time= 4.4 min

Peak Storage= 1,073 cf @ 8.17 hrs
Average Depth at Peak Storage= 0.50', Surface Width= 5.00'
Bank-Full Depth= 2.00' Flow Area= 14.0 sf, Capacity= 114.45 cfs

3.00" x 2.00" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 11.00'
Length= 537.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-16.11'
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Reach R1B: Reach 1B

Hydrograph

H Inflow
O Outflow

\\\\\\\\\\\\\\\\\\\\\\\

N\ )

NN

(sy0) mol4

01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Time (hours)



Wappo Hill Post-Project WS1 Type IA 24-hr 2-YR Rainfall=3.23"

Prepared by PPI Engineering Printed 11/9/2023
HydroCAD® 10.20-3c_s/n 09429 © 2023 HydroCAD Software Solutions LLC Page 194

Summary for Reach R1C: Reach 1C

[65] Warning: Inlet elevation not specified

Inflow Area = 19.639 ac, 4.96% Impervious, Inflow Depth = 1.26" for 2-YR event
Inflow = 509cfs @ 8.06 hrs, Volume= 2.055 af
Outflow = 500cfs@ 8.18 hrs, Volume= 2.055 af, Atten=2%, Lag= 6.8 min

Routed to Reach R1B : Reach 1B

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.58 fps, Min. Travel Time= 4.4 min
Avg. Velocity = 1.88 fps, Avg. Travel Time= 8.4 min

Peak Storage= 1,324 cf @ 8.10 hrs
Average Depth at Peak Storage= 0.47', Surface Width= 3.90'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 21.34 cfs

2.00' x 1.00" deep channel, n=0.035

Side Slope Z-value=2.0'/" Top Width= 6.00'
Length=947.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-28.41'
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Reach R1C: Reach 1C
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Summary for Reach R1D-1: Reach 1D-1

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 7.009 ac, 0.00% Impervious, Inflow Depth = 1.30" for 2-YR event
Inflow = 191 cfs@ 8.09 hrs, Volume= 0.757 af
Outflow = 191cfs@ 8.09 hrs, Volume= 0.757 af, Atten= 0%, Lag= 0.2 min

Routed to Reach R1C : Reach 1C

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.87 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.24 fps, Avg. Travel Time= 0.2 min

Peak Storage= 14 cf @ 8.09 hrs
Average Depth at Peak Storage= 0.32', Surface Width= 1.23'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity= 18.92 cfs

18.0" Round Pipe

n= 0.025 Corrugated metal
Length=50.0" Slope=0.1200"/"

Inlet Invert= 0.00", Outlet Invert=-6.00'
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Summary for Reach R1D-2: Reach 1D-2

[65] Warning: Inlet elevation not specified

Inflow Area = 7.009 ac, 0.00% Impervious, Inflow Depth = 1.30" for 2-YR event
Inflow = 1.92cfs @ 8.04 hrs, Volume= 0.757 af
Outflow = 1.91cfs@ 8.09 hrs, Volume= 0.757 af, Atten= 0%, Lag= 3.0 min

Routed to Reach R1D-1 : Reach 1D-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.10 fps, Min. Travel Time= 1.9 min
Avg. Velocity = 3.68 fps, Avg. Travel Time= 3.2 min

Peak Storage= 224 cf @ 8.06 hrs
Average Depth at Peak Storage= 0.22', Surface Width= 1.87'
Bank-Full Depth= 1.00" Flow Area= 3.0 sf, Capacity= 41.80 cfs

1.00" x 1.00" deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value=2.0"'/" Top Width= 5.00'
Length=713.0" Slope= 0.2400 /'

Inlet Invert= 0.00', Outlet Invert=-171.12'
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Reach R1D-2: Reach 1D-2
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Summary for Link Outlet 1: Outlet 1

for 2-YR event

1.13"

4.199 af

2.50% Impervious, Inflow Depth

44.659 ac,

Inflow Area
Inflow

9.26cfs@ 8.21 hrs, Volume

0.0 min

0%, Lag=

= 4.199 af, Atten

9.26cfs @ 8.21 hrs, Volume

Primary

Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Primary outflow

Outlet 1
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Summary for Subcatchment WS-1A: Subcat WS-1A

Runoff = 494 cfs@ 8.15 hrs, Volume= 2.129 af, Depth= 1.93"
Routed to Link Outlet 1 : Outlet 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 10-YR Rainfall=4.86"

Area (ac) CN Description

0.012 69 Annual Grass, Fair, HSG B

0.045 79 Annual Grass, Fair, HSG C

0.036 87 Dirt roads, HSG C

0.246 82 Farmsteads, HSG C

0.091 96 Gravel surface, HSG C
10.681 69 Vineyard, Fair, HSG B

0.062 79 Vineyard, Fair, HSG C

0.099 61 Vineyard, Good, HSG B

1.392 75 Vineyard, Good, HSG C

0.382 60 Woods, Fair, HSG B

0.170 73 Woods, Fair, HSG C

13.216 70  Weighted Average
13.216 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.1 100 0.2600 0.33 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
156 1,307 0.0400 1.40 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps

20.7 1,407 Total
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Summary for Subcatchment WS-1B: Subcat WS-1B

Runoff = 6.76 cfs @ 8.08 hrs, Volume= 2.465 af, Depth= 2.51"
Routed to Reach R1B : Reach 1B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 10-YR Rainfall=4.86"

Area (ac) CN Description

1.132 69 Annual Grass, Fair, HSG B
0.000 79 Annual Grass, Fair, HSG C
0.494 79 Annual Grass, Fair, HSG C
0.184 82 Dirt roads, HSG B

0.154 87 Dirt roads, HSG C

0.018 74 Farmsteads, HSG B

0.769 82 Farmsteads, HSG C

0.107 89 Gravel Roads, HSG C
0.119 96 Gravel surface, HSG C
0.289 92 Paved roads w/open ditches, 50% imp, HSG C
2.743 69 Vineyard, Fair, HSG B
5779 79 Vineyard, Fair, HSG C
0.005 60 Woods, Fair, HSG B

0.011 73  Woods, Fair, HSG C

11.803 77 Weighted Average

11.659 98.78% Pervious Area
0.144 1.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.2 100 0.1600 0.27 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
6.9 1,116 0.1500 2.71 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv=7.0 fps

29 540 0.0100 3.08 12.32 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035 Earth, dense weeds

16.0 1,756 Total
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Summary for Subcatchment WS-1C: Subcat WS-1C

[47] Hint: Peak is 116% of capacity of segment #5

Runoff = 745cfs@ 8.04 hrs, Volume= 2.638 af, Depth= 2.51"
Routed to Reach R1C : Reach 1C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 10-YR Rainfall=4.86"

Area (ac) CN Description

0.695 69 Annual Grass, Fair, HSG B

1.363 79 Annual Grass, Fair, HSG C

0.107 75 Annual Grass, Good, HSG C

0.026 82 Dirt roads, HSG B

0.089 87 Dirt roads, HSG C

0.329 74 Farmsteads, HSG B

0.268 82 Farmsteads, HSG C

0.054 96 Gravel surface, HSG C

0.228 89 Paved roads w/open ditches, 50% imp, HSG B
0.120 92 Paved roads w/open ditches, 50% imp, HSG C
0.130 69 Vineyard, Fair, HSG B

3.091 79 Vineyard, Fair, HSG C

0.376 75 Vineyard, Good, HSG C

0.729 98 Water Surface, HSG B

0.071 98 Water Surface, HSG C

0.061 60 Woods, Fair, HSG B

3.925 73 Woods, Fair, HSG C

0.795 70 Woods, Good, HSG C

0.173 76  Woods/grass comb., Fair, HSG C

12.631 77 Weighted Average

11.657 92.29% Pervious Area
0.974 7.71% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

8.7 100 0.1900 0.19 Sheet Flow, Sheet
Woods: Light underbrush n=0.400 P2=3.23"

0.8 179 0.3100 3.90 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps

1.4 280 0.4600 3.39 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv=5.0 fps

0.5 397 0.1800 13.07 52.28 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.1 50 0.1200 8.17 6.42 Pipe Channel, 12" CMP (Assumed)
12.0" Round Area= 0.8 sf Perim=3.1"' r=0.25'
n=0.025 Corrugated metal

115 1,006 Total
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Summary for Subcatchment WS-1D: Subcat WS-1D

Runoff = 435cfs@ 8.02 hrs, Volume= 1.515 af, Depth= 2.59"
Routed to Reach R1D-2 : Reach 1D-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 10-YR Rainfall=4.86"

Area (ac) CN Description

1.543 79 Annual Grass, Fair, HSG C
0.826 82 Farmsteads, HSG C

1.910 79 Vineyard, Fair, HSG C

1.227 73 Woods, Fair, HSG C

0.027 70 Woods, Good, HSG C

1.476 76  Woods/grass comb., Fair, HSG C

7.009 78 Weighted Average
7.009 100.00% Pervious Area

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

7.8 100 0.0900 0.21 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
2.3 428 0.2000 3.13 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps
0.5 391 0.2400 13.93 41.80 Trap/Vee/Rect Channel Flow, Stream
Bot.W=1.00' D=1.00' Z=2.0"/" Top.W=5.00'
n= 0.035

10.6 919 Total
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Summary for Reach R1B: Reach 1B

[65] Warning: Inlet elevation not specified

Inflow Area = 31.443 ac, 3.56% Impervious, Inflow Depth = 2.53" for 10-YR event
Inflow = 18.34cfs @ 8.11 hrs, Volume= 6.618 af
Outflow = 18.29cfs @ 8.16 hrs, Volume= 6.618 af, Atten= 0%, Lag= 2.9 min

Routed to Link Outlet 1 : Outlet 1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.99 fps, Min. Travel Time= 1.8 min
Avg. Velocity = 2.50 fps, Avg. Travel Time= 3.6 min

Peak Storage= 1,970 cf @ 8.13 hrs
Average Depth at Peak Storage= 0.80', Surface Width= 6.19'
Bank-Full Depth= 2.00' Flow Area= 14.0 sf, Capacity= 114.45 cfs

3.00" x 2.00" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 11.00'
Length= 537.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-16.11'
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Reach R1B: Reach 1B
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Summary for Reach R1C: Reach 1C

[65] Warning: Inlet elevation not specified

Inflow Area = 19.639 ac, 4.96% Impervious, Inflow Depth = 2.54" for 10-YR event
Inflow = 11.77cfs @ 8.04 hrs, Volume= 4.153 af
Outflow = 11.67cfs@ 8.13 hrs, Volume= 4.153 af, Atten=1%, Lag=5.5 min

Routed to Reach R1B : Reach 1B

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.54 fps, Min. Travel Time= 3.5 min
Avg. Velocity = 2.28 fps, Avg. Travel Time= 6.9 min

Peak Storage= 2,436 cf @ 8.07 hrs
Average Depth at Peak Storage= 0.74', Surface Width= 4.96'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 21.34 cfs

2.00' x 1.00" deep channel, n=0.035

Side Slope Z-value=2.0'/" Top Width= 6.00'
Length=947.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-28.41'
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Reach R1C: Reach 1C

Hydrograph
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Summary for Reach R1D-1: Reach 1D-1

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 7.009 ac, 0.00% Impervious, Inflow Depth = 2.59" for 10-YR event
Inflow = 434 cfs@ 8.06 hrs, Volume= 1.515 af
Outflow = 434 cfs@ 8.07 hrs, Volume= 1.515 af, Atten= 0%, Lag= 0.2 min

Routed to Reach R1C : Reach 1C

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.69 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 5.05 fps, Avg. Travel Time= 0.2 min

Peak Storage= 25 cf @ 8.06 hrs
Average Depth at Peak Storage= 0.49', Surface Width= 1.41'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity= 18.92 cfs

18.0" Round Pipe

n= 0.025 Corrugated metal
Length=50.0" Slope=0.1200"/"

Inlet Invert= 0.00", Outlet Invert=-6.00'
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Reach 1D-1

Reach R1D-1:
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Summary for Reach R1D-2: Reach 1D-2

[65] Warning: Inlet elevation not specified

Inflow Area = 7.009 ac, 0.00% Impervious, Inflow Depth = 2.59" for 10-YR event
Inflow = 435cfs@ 8.02 hrs, Volume= 1.515 af
Outflow = 434 cfs@ 8.06 hrs, Volume= 1.515 af, Atten=0%, Lag= 2.5 min

Routed to Reach R1D-1 : Reach 1D-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.69 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 4.44 fps, Avg. Travel Time= 2.7 min

Peak Storage= 402 cf @ 8.04 hrs
Average Depth at Peak Storage= 0.34', Surface Width= 2.35'
Bank-Full Depth= 1.00" Flow Area= 3.0 sf, Capacity= 41.80 cfs

1.00" x 1.00" deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value=2.0"'/" Top Width= 5.00'
Length=713.0" Slope= 0.2400 /'

Inlet Invert= 0.00', Outlet Invert=-171.12'
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Reach R1D-2: Reach 1D-2

Hydrograph
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Summary for Link Outlet 1: Outlet 1

for 10-YR event

2.50% Impervious, Inflow Depth = 2.35"

44.659 ac,

Inflow Area
Inflow

8.747 af

23.23cfs @ 8.16 hrs, Volume

0.0 min

0%, Lag=

= 8.747 af, Atten

23.23cfs@ 8.16 hrs, Volume

Primary

Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Primary outflow

Outlet 1

Link Outlet 1:
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Summary for Subcatchment WS-1A: Subcat WS-1A

Runoff = 9.20cfs@ 8.12 hrs, Volume= 3.550 af, Depth= 3.22"
Routed to Link Outlet 1 : Outlet 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 50-YR Rainfall=6.52"

Area (ac) CN Description

0.012 69 Annual Grass, Fair, HSG B

0.045 79 Annual Grass, Fair, HSG C

0.036 87 Dirt roads, HSG C

0.246 82 Farmsteads, HSG C

0.091 96 Gravel surface, HSG C
10.681 69 Vineyard, Fair, HSG B

0.062 79 Vineyard, Fair, HSG C

0.099 61 Vineyard, Good, HSG B

1.392 75 Vineyard, Good, HSG C

0.382 60 Woods, Fair, HSG B

0.170 73 Woods, Fair, HSG C

13.216 70  Weighted Average
13.216 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.1 100 0.2600 0.33 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
156 1,307 0.0400 1.40 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps

20.7 1,407 Total
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Summary for Subcatchment WS-1B: Subcat WS-1B

Runoff = 11.21cfs @ 8.06 hrs, Volume= 3.872 af, Depth= 3.94"
Routed to Reach R1B : Reach 1B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 50-YR Rainfall=6.52"

Area (ac) CN Description

1.132 69 Annual Grass, Fair, HSG B
0.000 79 Annual Grass, Fair, HSG C
0.494 79 Annual Grass, Fair, HSG C
0.184 82 Dirt roads, HSG B

0.154 87 Dirt roads, HSG C

0.018 74 Farmsteads, HSG B

0.769 82 Farmsteads, HSG C

0.107 89 Gravel Roads, HSG C
0.119 96 Gravel surface, HSG C
0.289 92 Paved roads w/open ditches, 50% imp, HSG C
2.743 69 Vineyard, Fair, HSG B
5779 79 Vineyard, Fair, HSG C
0.005 60 Woods, Fair, HSG B

0.011 73  Woods, Fair, HSG C

11.803 77 Weighted Average

11.659 98.78% Pervious Area
0.144 1.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.2 100 0.1600 0.27 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
6.9 1,116 0.1500 2.71 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv=7.0 fps

29 540 0.0100 3.08 12.32 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035 Earth, dense weeds

16.0 1,756 Total



=6.52"

Type IA 24-hr 50-YR Rainfall

Page 221

Printed 11/9/2023

Hydrograph

Subcatchment WS-1B: Subcat WS-1B
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Summary for Subcatchment WS-1C: Subcat WS-1C

[47] Hint: Peak is 192% of capacity of segment #5

Runoff = 12.30cfs @ 8.03 hrs, Volume= 4.144 af, Depth= 3.94"
Routed to Reach R1C : Reach 1C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 50-YR Rainfall=6.52"

Area (ac) CN Description

0.695 69 Annual Grass, Fair, HSG B

1.363 79 Annual Grass, Fair, HSG C

0.107 75 Annual Grass, Good, HSG C

0.026 82 Dirt roads, HSG B

0.089 87 Dirt roads, HSG C

0.329 74 Farmsteads, HSG B

0.268 82 Farmsteads, HSG C

0.054 96 Gravel surface, HSG C

0.228 89 Paved roads w/open ditches, 50% imp, HSG B
0.120 92 Paved roads w/open ditches, 50% imp, HSG C
0.130 69 Vineyard, Fair, HSG B

3.091 79 Vineyard, Fair, HSG C

0.376 75 Vineyard, Good, HSG C

0.729 98 Water Surface, HSG B

0.071 98 Water Surface, HSG C

0.061 60 Woods, Fair, HSG B

3.925 73 Woods, Fair, HSG C

0.795 70 Woods, Good, HSG C

0.173 76  Woods/grass comb., Fair, HSG C

12.631 77 Weighted Average

11.657 92.29% Pervious Area
0.974 7.71% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

8.7 100 0.1900 0.19 Sheet Flow, Sheet
Woods: Light underbrush n=0.400 P2=3.23"

0.8 179 0.3100 3.90 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps

1.4 280 0.4600 3.39 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv=5.0 fps

0.5 397 0.1800 13.07 52.28 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.1 50 0.1200 8.17 6.42 Pipe Channel, 12" CMP (Assumed)
12.0" Round Area= 0.8 sf Perim=3.1"' r=0.25'
n=0.025 Corrugated metal

115 1,006 Total
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Summary for Subcatchment WS-1D: Subcat WS-1D

Runoff = 7.08cfs@ 8.02 hrs, Volume= 2.361 af, Depth= 4.04"
Routed to Reach R1D-2 : Reach 1D-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 50-YR Rainfall=6.52"

Area (ac) CN Description

1.543 79 Annual Grass, Fair, HSG C
0.826 82 Farmsteads, HSG C

1.910 79 Vineyard, Fair, HSG C

1.227 73 Woods, Fair, HSG C

0.027 70 Woods, Good, HSG C

1.476 76  Woods/grass comb., Fair, HSG C

7.009 78 Weighted Average
7.009 100.00% Pervious Area

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

7.8 100 0.0900 0.21 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
2.3 428 0.2000 3.13 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps
0.5 391 0.2400 13.93 41.80 Trap/Vee/Rect Channel Flow, Stream
Bot.W=1.00' D=1.00' Z=2.0"/" Top.W=5.00'
n= 0.035

10.6 919 Total
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Subcatchment WS-1D: Subcat WS-1D
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Summary for Reach R1B: Reach 1B

[65] Warning: Inlet elevation not specified

Inflow Area = 31.443 ac, 3.56% Impervious, Inflow Depth = 3.96" for 50-YR event
Inflow = 3040cfs@ 8.09 hrs, Volume= 10.377 af
Outflow = 30.34cfs@ 8.13 hrs, Volume= 10.377 af, Atten=0%, Lag= 2.6 min

Routed to Link Outlet 1 : Outlet 1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.74 fps, Min. Travel Time= 1.6 min
Avg. Velocity = 2.83 fps, Avg. Travel Time= 3.2 min

Peak Storage= 2,837 cf @ 8.11 hrs
Average Depth at Peak Storage= 1.04', Surface Width= 7.16'
Bank-Full Depth= 2.00' Flow Area= 14.0 sf, Capacity= 114.45 cfs

3.00" x 2.00" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 11.00'
Length= 537.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-16.11'
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Summary for Reach R1C: Reach 1C

[65] Warning: Inlet elevation not specified

Inflow Area = 19.639 ac, 4.96% Impervious, Inflow Depth = 3.97" for 50-YR event
Inflow = 19.37cfs @ 8.03 hrs, Volume= 6.505 af
Outflow = 19.26 cfs @ 8.11 hrs, Volume= 6.505 af, Atten=1%, Lag= 4.7 min

Routed to Reach R1B : Reach 1B

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.19 fps, Min. Travel Time= 3.0 min
Avg. Velocity = 2.57 fps, Avg. Travel Time= 6.1 min

Peak Storage= 3,513 cf @ 8.06 hrs
Average Depth at Peak Storage= 0.95', Surface Width= 5.80'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 21.34 cfs

2.00' x 1.00" deep channel, n=0.035

Side Slope Z-value=2.0'/" Top Width= 6.00'
Length=947.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-28.41'
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Reach R1C: Reach 1C
Hydrograph
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Summary for Reach R1D-1: Reach 1D-1

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 7.009 ac, 0.00% Impervious, Inflow Depth = 4.04" for 50-YR event
Inflow = 7.07cfs@ 8.05 hrs, Volume= 2.361 af
Outflow = 7.07cfs@ 8.05 hrs, Volume= 2.361 af, Atten= 0%, Lag= 0.1 min

Routed to Reach R1C : Reach 1C

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.93 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 5.65 fps, Avg. Travel Time= 0.1 min

Peak Storage= 36 cf @ 8.05 hrs
Average Depth at Peak Storage= 0.64' , Surface Width= 1.48'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity= 18.92 cfs

18.0" Round Pipe

n= 0.025 Corrugated metal
Length=50.0" Slope=0.1200"/"

Inlet Invert= 0.00", Outlet Invert=-6.00'
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Summary for Reach R1D-2: Reach 1D-2

[65] Warning: Inlet elevation not specified

Inflow Area = 7.009 ac, 0.00% Impervious, Inflow Depth = 4.04" for 50-YR event
Inflow = 7.08cfs@ 8.02 hrs, Volume= 2.361 af
Outflow = 7.07cfs@ 8.05 hrs, Volume= 2.361 af, Atten=0%, Lag= 1.6 min

Routed to Reach R1D-1 : Reach 1D-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.79 fps, Min. Travel Time= 1.4 min
Avg. Velocity = 4.99 fps, Avg. Travel Time= 2.4 min

Peak Storage= 574 cf @ 8.02 hrs
Average Depth at Peak Storage= 0.43', Surface Width= 2.73'
Bank-Full Depth= 1.00" Flow Area= 3.0 sf, Capacity= 41.80 cfs

1.00' x 1.00" deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value=2.0"'/" Top Width= 5.00'
Length=713.0" Slope= 0.2400 /'

Inlet Invert= 0.00', Outlet Invert=-171.12'
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Reach R1D-2: Reach 1D-2
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Summary for Subcatchment WS-1A: Subcat WS-1A

Runoff = 1114 cfs @ 8.12 hrs, Volume= 4.187 af, Depth= 3.80"
Routed to Link Outlet 1 : Outlet 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 100-YR Rainfall=7.22"

Area (ac) CN Description

0.012 69 Annual Grass, Fair, HSG B

0.045 79 Annual Grass, Fair, HSG C

0.036 87 Dirt roads, HSG C

0.246 82 Farmsteads, HSG C

0.091 96 Gravel surface, HSG C
10.681 69 Vineyard, Fair, HSG B

0.062 79 Vineyard, Fair, HSG C

0.099 61 Vineyard, Good, HSG B

1.392 75 Vineyard, Good, HSG C

0.382 60 Woods, Fair, HSG B

0.170 73 Woods, Fair, HSG C

13.216 70  Weighted Average
13.216 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.1 100 0.2600 0.33 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
156 1,307 0.0400 1.40 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps

20.7 1,407 Total
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Summary for Subcatchment WS-1B: Subcat WS-1B

[47] Hint: Peak is 107% of capacity of segment #3

Runoff = 13.16 cfs @ 8.06 hrs, Volume= 4.489 af, Depth= 4.56"
Routed to Reach R1B : Reach 1B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 100-YR Rainfall=7.22"

Area (ac) CN Description

1.132 69 Annual Grass, Fair, HSG B
0.000 79 Annual Grass, Fair, HSG C
0.494 79 Annual Grass, Fair, HSG C
0.184 82 Dirt roads, HSG B

0.154 87 Dirt roads, HSG C

0.018 74 Farmsteads, HSG B

0.769 82 Farmsteads, HSG C

0.107 89 Gravel Roads, HSG C
0.119 96 Gravel surface, HSG C
0.289 92 Paved roads w/open ditches, 50% imp, HSG C
2.743 69 Vineyard, Fair, HSG B
5779 79 Vineyard, Fair, HSG C
0.005 60 Woods, Fair, HSG B

0.011 73  Woods, Fair, HSG C

11.803 77 Weighted Average

11.659 98.78% Pervious Area
0.144 1.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.2 100 0.1600 0.27 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
6.9 1,116 0.1500 2.71 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv=7.0 fps

29 540 0.0100 3.08 12.32 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035 Earth, dense weeds

16.0 1,756 Total
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Summary for Subcatchment WS-1C: Subcat WS-1C

[47] Hint: Peak is 225% of capacity of segment #5

Runoff = 1444 cfs @ 8.01 hrs, Volume= 4.804 af, Depth= 4.56"
Routed to Reach R1C : Reach 1C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 100-YR Rainfall=7.22"

Area (ac) CN Description

0.695 69 Annual Grass, Fair, HSG B

1.363 79 Annual Grass, Fair, HSG C

0.107 75 Annual Grass, Good, HSG C

0.026 82 Dirt roads, HSG B

0.089 87 Dirt roads, HSG C

0.329 74 Farmsteads, HSG B

0.268 82 Farmsteads, HSG C

0.054 96 Gravel surface, HSG C

0.228 89 Paved roads w/open ditches, 50% imp, HSG B
0.120 92 Paved roads w/open ditches, 50% imp, HSG C
0.130 69 Vineyard, Fair, HSG B

3.091 79 Vineyard, Fair, HSG C

0.376 75 Vineyard, Good, HSG C

0.729 98 Water Surface, HSG B

0.071 98 Water Surface, HSG C

0.061 60 Woods, Fair, HSG B

3.925 73 Woods, Fair, HSG C

0.795 70 Woods, Good, HSG C

0.173 76  Woods/grass comb., Fair, HSG C

12.631 77 Weighted Average

11.657 92.29% Pervious Area
0.974 7.71% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

8.7 100 0.1900 0.19 Sheet Flow, Sheet
Woods: Light underbrush n=0.400 P2=3.23"

0.8 179 0.3100 3.90 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps

1.4 280 0.4600 3.39 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv=5.0 fps

0.5 397 0.1800 13.07 52.28 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.1 50 0.1200 8.17 6.42 Pipe Channel, 12" CMP (Assumed)
12.0" Round Area= 0.8 sf Perim=3.1"' r=0.25'
n=0.025 Corrugated metal

115 1,006 Total
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Summary for Subcatchment WS-1D: Subcat WS-1D

Runoff = 8.28cfs@ 8.00 hrs, Volume= 2.730 af, Depth= 4.67"
Routed to Reach R1D-2 : Reach 1D-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 100-YR Rainfall=7.22"

Area (ac) CN Description

1.543 79 Annual Grass, Fair, HSG C
0.826 82 Farmsteads, HSG C

1.910 79 Vineyard, Fair, HSG C

1.227 73 Woods, Fair, HSG C

0.027 70 Woods, Good, HSG C

1.476 76  Woods/grass comb., Fair, HSG C

7.009 78 Weighted Average
7.009 100.00% Pervious Area

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

7.8 100 0.0900 0.21 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
2.3 428 0.2000 3.13 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps
0.5 391 0.2400 13.93 41.80 Trap/Vee/Rect Channel Flow, Stream
Bot.W=1.00' D=1.00' Z=2.0"/" Top.W=5.00'
n= 0.035

10.6 919 Total
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Summary for Reach R1B: Reach 1B

[65] Warning: Inlet elevation not specified

Inflow Area = 31.443 ac, 3.56% Impervious, Inflow Depth = 4.59" for 100-YR event
Inflow = 35.69cfs@ 8.09 hrs, Volume= 12.024 af
Outflow = 35.62cfs@ 8.13 hrs, Volume= 12.024 af, Atten= 0%, Lag=2.4 min

Routed to Link Outlet 1 : Outlet 1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.00 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 2.94 fps, Avg. Travel Time= 3.0 min

Peak Storage= 3,187 cf @ 8.10 hrs
Average Depth at Peak Storage= 1.13', Surface Width= 7.52'
Bank-Full Depth= 2.00' Flow Area= 14.0 sf, Capacity= 114.45 cfs

3.00" x 2.00" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 11.00'
Length= 537.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-16.11'




=7.22"

Wappo Hill Post-Project WS1 Type IA 24-hr 100-YR Rainfall

Prepared by PPI Engineering

Printed 11/9/2023

Page 244

HydroCAD® 10.20-3¢c s/n 09429 © 2023 HydroCAD Software Solutions LLC

Reach R1B: Reach 1B
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Summary for Reach R1C: Reach 1C

[65] Warning: Inlet elevation not specified
[91] Warning: Storage range exceeded by 0.03'
[55] Hint: Peak inflow is 106% of Manning's capacity

Inflow Area = 19.639 ac, 4.96% Impervious, Inflow Depth = 4.60" for 100-YR event
Inflow = 2269 cfs @ 8.03 hrs, Volume= 7.534 af
Outflow = 2259 cfs@ 8.10 hrs, Volume= 7.534 af, Atten=0%, Lag= 4.5 min

Routed to Reach R1B : Reach 1B

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.41 fps, Min. Travel Time= 2.9 min
Avg. Velocity = 2.68 fps, Avg. Travel Time= 5.9 min

Peak Storage= 3,951 cf @ 8.05 hrs
Average Depth at Peak Storage= 1.03', Surface Width= 6.12'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 21.34 cfs

2.00' x 1.00" deep channel, n=0.035

Side Slope Z-value=2.0'/" Top Width=6.00'
Length=947.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-28.41'
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Reach R1C: Reach 1C
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Summary for Reach R1D-1: Reach 1D-1

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 7.009 ac, 0.00% Impervious, Inflow Depth = 4.67" for 100-YR event
Inflow = 8.27cfs@ 8.04 hrs, Volume= 2.730 af
Outflow = 8.27 cfs @ 8.04 hrs, Volume= 2.730 af, Atten=0%, Lag= 0.1 min

Routed to Reach R1C : Reach 1C

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 10.35 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 5.87 fps, Avg. Travel Time= 0.1 min

Peak Storage= 40 cf @ 8.04 hrs
Average Depth at Peak Storage= 0.69', Surface Width= 1.50'
Bank-Full Depth= 1.50" Flow Area= 1.8 sf, Capacity= 18.92 cfs

18.0" Round Pipe

n= 0.025 Corrugated metal
Length=50.0" Slope=0.1200"/"

Inlet Invert= 0.00", Outlet Invert=-6.00'
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Reach R1D-1: Reach 1D-1
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Summary for Reach R1D-2: Reach 1D-2

[65] Warning: Inlet elevation not specified

Inflow Area = 7.009 ac, 0.00% Impervious, Inflow Depth = 4.67" for 100-YR event
Inflow = 8.28 cfs @ 8.00 hrs, Volume= 2.730 af
Outflow = 8.27cfs@ 8.04 hrs, Volume= 2.730 af, Atten=0%, Lag=2.4 min

Routed to Reach R1D-1 : Reach 1D-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.16 fps, Min. Travel Time= 1.3 min
Avg. Velocity = 5.19 fps, Avg. Travel Time= 2.3 min

Peak Storage= 644 cf @ 8.02 hrs
Average Depth at Peak Storage= 0.47', Surface Width= 2.87'
Bank-Full Depth= 1.00" Flow Area= 3.0 sf, Capacity= 41.80 cfs

1.00' x 1.00" deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value=2.0"'/" Top Width= 5.00'
Length=713.0" Slope= 0.2400 /'

Inlet Invert= 0.00', Outlet Invert=-171.12'
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Reach R1D-2: Reach 1D-2
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Summary for Link Outlet 1: Outlet 1

for 100-YR event

2.50% Impervious, Inflow Depth = 4.36"

44.659 ac,

Inflow Area
Inflow

16.211 af

46.76 cfs @ 8.12 hrs, Volume

0.0 min

0%, Lag=

= 16.211 af, Atten

46.76 cfs @ 8.12 hrs, Volume

Primary

Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Primary outflow

Outlet 1

Link Outlet 1:
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Summary for Subcatchment WS-2A: Subcat WS-2A

Runoff = 217 cfs @ 8.04 hrs, Volume= 0.925 af, Depth= 1.11"
Routed to Link Outlet 2 : Outlet 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 2-YR Rainfall=3.23"

Area (ac) CN Description

0.831 69 Annual Grass, Fair, HSG B

2.406 79 Annual Grass, Fair, HSG C

0.000 87 Dirt roads, HSG C

0.124 82 Farmsteads, HSG C

0.026 89 Paved roads w/open ditches, 50% imp, HSG B
0.158 92 Paved roads w/open ditches, 50% imp, HSG C
0.018 61 Vineyard, Good, HSG B

2.274 75 Vineyard, Good, HSG C

0.230 60 Woods, Fair, HSG B

3.896 73  Woods, Fair, HSG C

9.962 75 Weighted Average

9.870 99.08% Pervious Area
0.092 0.92% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.1 100 0.2600 0.33 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
2.8 493 0.1700 2.89 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv=7.0 fps
1.6 409 0.0200 4.36 17.43 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'

n=0.035

0.2 64 0.0200 6.14 30.16 Pipe Channel, 30" CMP Culvert
30.0" Round Area=4.9 sf Perim=7.9' r=0.63'
n=0.025

0.1 51 0.0600 7.55 30.18 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

9.8 1,117 Total
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Summary for Subcatchment WS-2B: Subcat WS-2B

Runoff = 407 cfs@ 8.03 hrs, Volume= 1.547 af, Depth= 1.36"
Routed to Pond 1P : Existing Reservoir

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 2-YR Rainfall=3.23"

Area (ac) CN Description

0.661 69 Annual Grass, Fair, HSG B
1.698 79 Annual Grass, Fair, HSG C
0.195 84  Annual Grass, Fair, HSG D
0.668 82 Farmsteads, HSG C

0.149 89 Gravel Roads, HSG C
0.001 92 Paved roads w/open ditches, 50% imp, HSG C
2.792 79 Vineyard, Fair, HSG C
0.032 98 Water Surface, HSG B
0.000 98 Water Surface, HSG C
1.754 98 Water Surface, HSG D
0.050 60 Woods, Fair, HSG B

5.654 73 Woods, Fair, HSG C

0.001 79 Woods, Fair, HSG D

13.656 79 Weighted Average

11.869 86.91% Pervious Area
1.787 13.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
52 100 0.2500 0.32 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
3.1 564 0.1900 3.05 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv= 7.0 fps

0.5 432 0.2300 14.77 59.09 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035

8.8 1,096 Total
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Summary for Subcatchment WS-2C: Subcat WS-2C

Runoff = 1.91cfs@ 8.08 hrs, Volume= 1.111 af, Depth= 0.80"
Routed to Reach R2C-3 : Reach 2C-3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 2-YR Rainfall=3.23"

Area (ac) CN Description

* 0.000 0 ,HSGB
0.959 69 Annual Grass, Fair, HSG B
0.796 79 Annual Grass, Fair, HSG C
0.115 65 Brush, Good, HSG C
0.006 82 Dirt roads, HSG B
0.199 74 Farmsteads, HSG B
0.905 82 Farmsteads, HSG C
0.036 85 Gravel Roads, HSG B
0.180 89 Gravel Roads, HSG C
0.247 89 Paved roads w/open ditches, 50% imp, HSG B
0.138 92 Paved roads w/open ditches, 50% imp, HSG C
0.090 69 Vineyard, Fair, HSG B
0.695 79 Vineyard, Fair, HSG C
3.478 61 Vineyard, Good, HSG B
2.125 75 Vineyard, Good, HSG C
3.716 60 Woods, Fair, HSG B
3.053 73 Woods, Fair, HSG C

16.740 69 Weighted Average

16.547 98.85% Pervious Area
0.193 1.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

59 100 0.1800 0.28 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"

1.3 296 0.2800 3.70 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps

1.6 266 0.3200 2.83 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv=5.0 fps

0.9 543 0.1100 10.22 40.87 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035

0.8 90 0.0800 1.98 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv=7.0 fps

0.6 236 0.0500 6.36 19.08 Trap/Vee/Rect Channel Flow, Pasture Ditch
Bot.W=1.00' D=1.00' Z=2.0"/" Top.W=5.00'
n= 0.035

0.1 57 0.0400 18.72 58.82 Pipe Channel, 24" PVC Culvert
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.010 PVC, smooth interior

0.1 57 0.0400 8.69 42.66 Pipe Channel, 30" CMP Culvert
30.0" Round Area=4.9 sf Perim=7.9"' r=0.63'
n= 0.025
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17.43 Trap/Vee/Rect Channel Flow, Ditch

0.2 62 0.0200 4.36
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

11.5 1,707 Total

Subcatchment WS-2C: Subcat WS-2C
Hydrograph
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Summary for Subcatchment WS-2D: Subcat WS-2D

Runoff = 499cfs@ 8.13 hrs, Volume= 2.411 af, Depth= 1.06"
Routed to Reach R2D-4 : Reach 2D-4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 2-YR Rainfall=3.23"

Area (ac) CN Description

* 0.000 0 ,HSGC

0.031 69 Annual Grass, Fair, HSG B
1.714 79 Annual Grass, Fair, HSG C
0.420 75 Annual Grass, Good, HSG C
0.320 82 Farmsteads, HSG C
0.141 89 Gravel Roads, HSG C
0.020 89 Paved roads w/open ditches, 50% imp, HSG B
1.171 92 Paved roads w/open ditches, 50% imp, HSG C
0.046 61 Vineyard, Good, HSG B
6.048 75 Vineyard, Good, HSG C
0.455 60 Woods, Fair, HSG B

14.511 73  Woods, Fair, HSG C
2.483 70 Woods, Good, HSG C

27.360 74 Weighted Average

26.764 97.82% Pervious Area
0.596 2.18% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.4 100 0.1200 0.16 Sheet Flow, Sheet
Woods: Light underbrush n=0.400 P2=3.23"
0.3 41 0.2500 2.50 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv=5.0 fps

0.5 267 0.1100 8.23 16.47 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=0.00' D=1.00' Z=2.0"/" Top.W=4.00'
n=0.035

0.1 104 0.3400 34.39 27.01 Pipe Channel, 12" DW Pipe
12.0" Round Area= 0.8 sf Perim=3.1"' r=0.25'
n=0.010 PPI Dual Walled CPP

6.6 100 0.3800 0.25 Sheet Flow, Sheet - Post Pipe Level Spreader
Woods: Light underbrush n=0.400 P2=3.23"

0.1 58 0.2500 15.40 61.61 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.1 135 0.3800 23.08 72.52 Pipe Channel, 24" CMP Culvert
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.025

0.6 525 0.2000 13.78 55.11 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.0 42 0.2100 19.91 97.74 Pipe Channel, 30" CMP Culvert
30.0" Round Area= 4.9 sf Perim=7.9"' r=0.63'
n=0.025
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Bot.W=2.00" D=1.00' Z=2.0"/" Top.W=6.00'

n=0.035

52.28 Trap/Vee/Rect Channel Flow, Stream
Hydrograph

Subcatchment WS-2D: Subcat WS-2D
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Summary for Reach R2B-1: Reach 2B-1

[65] Warning: Inlet elevation not specified

Inflow Area = 13.656 ac, 13.09% Impervious, Inflow Depth > 0.75" for 2-YR event
Inflow = 0.66 cfs @ 23.48 hrs, Volume= 0.851 af
Outflow = 0.66 cfs @ 23.78 hrs, Volume= 0.838 af, Atten=0%, Lag= 18.4 min

Routed to Link Outlet 2 : Outlet 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.31 fps, Min. Travel Time= 10.9 min
Avg. Velocity = 1.06 fps, Avg. Travel Time= 13.5 min

Peak Storage= 432 cf @ 23.60 hrs
Average Depth at Peak Storage= 0.21', Surface Width= 2.83'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 28.82 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length= 858.0" Slope=0.0100"/"

Inlet Invert= 0.00', Outlet Invert=-8.58'
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Summary for Reach R2C-1: Reach 2C-1

[65] Warning: Inlet elevation not specified

Inflow Area = 44,100 ac, 1.79% Impervious, Inflow Depth = 0.96" for 2-YR event
Inflow = 6.55cfs @ 8.25 hrs, Volume= 3.522 af
Outflow = 6.55cfs @ 8.26 hrs, Volume= 3.522 af, Atten= 0%, Lag= 0.3 min

Routed to Link Outlet 2 : Outlet 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.95 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 3.13 fps, Avg. Travel Time= 0.3 min

Peak Storage= 68 cf @ 8.26 hrs
Average Depth at Peak Storage= 0.45', Surface Width= 3.82'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 70.61 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length=51.0" Slope= 0.0600 /'

Inlet Invert= 0.00', Outlet Invert=-3.06'
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Reach R2C-1: Reach 2C-1
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Summary for Reach R2C-2: Reach 2C-2

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 44100 ac, 1.79% Impervious, Inflow Depth = 0.96" for 2-YR event
Inflow = 6.55cfs @ 8.25 hrs, Volume= 3.522 af
Outflow = 6.55cfs @ 8.25 hrs, Volume= 3.522 af, Atten= 0%, Lag= 0.3 min

Routed to Reach R2C-1 : Reach 2C-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.29 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 4.06 fps, Avg. Travel Time= 0.3 min

Peak Storage= 67 cf @ 8.25 hrs
Average Depth at Peak Storage= 0.66' , Surface Width= 2.21'
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 42.66 cfs

30.0" Round Pipe

n= 0.025 Corrugated metal
Length=64.0" Slope= 0.0400 /'

Inlet Invert= 0.00", Outlet Invert=-2.56'
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Reach R2C-2: Reach 2C-2
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Summary for Reach R2C-3: Reach 2C-3

[65] Warning: Inlet elevation not specified

Inflow Area = 44,100 ac, 1.79% Impervious, Inflow Depth = 0.96" for 2-YR event
Inflow = 6.57cfs@ 8.19 hrs, Volume= 3.522 af
Outflow = 6.55cfs @ 8.25 hrs, Volume= 3.522 af, Atten= 0%, Lag= 3.8 min

Routed to Reach R2C-2 : Reach 2C-2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.86 fps, Min. Travel Time= 2.3 min
Avg. Velocity = 2.45 fps, Avg. Travel Time= 3.6 min

Peak Storage= 897 cf @ 8.21 hrs
Average Depth at Peak Storage= 0.55', Surface Width= 4.19'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 49.93 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length= 529.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-15.87"
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Summary for Reach R2D-1: Reach 2D-1

[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 1.06" for 2-YR event
Inflow = 496 cfs@ 8.22 hrs, Volume= 2.411 af
Outflow = 495cfs @ 8.23 hrs, Volume= 2.411 af, Atten=0%, Lag= 0.6 min

Routed to Reach R2C-3 : Reach 2C-3

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.09 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 1.95 fps, Avg. Travel Time= 0.5 min

Peak Storage= 99 cf @ 8.22 hrs
Average Depth at Peak Storage= 0.53', Surface Width= 4.10'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 40.76 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length=62.0" Slope= 0.0200 /'

Inlet Invert= 0.00', Outlet Invert=-1.24'
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Summary for Reach R2D-2: Reach 2D-2

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 1.06" for 2-YR event
Inflow = 496 cfs @ 8.21 hrs, Volume= 2.411 af
Outflow = 496cfs@ 8.22 hrs, Volume= 2.411 af, Atten= 0%, Lag= 0.3 min

Routed to Reach R2D-1 : Reach 2D-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.81 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 3.75 fps, Avg. Travel Time= 0.3 min

Peak Storage= 49 cf @ 8.21 hrs
Average Depth at Peak Storage= 0.58', Surface Width= 2.10'
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 42.66 cfs

30.0" Round Pipe

n= 0.025 Corrugated metal
Length=57.0" Slope= 0.0400"/"

Inlet Invert= 0.00", Outlet Invert=-2.28'
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Summary for Reach R2D-3: Reach 2D-3

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 1.06" for 2-YR event
Inflow = 496 cfs @ 8.21 hrs, Volume= 2.411 af
Outflow = 496cfs@ 8.21 hrs, Volume= 2.411 af, Atten= 0%, Lag= 0.1 min

Routed to Reach R2D-2 : Reach 2D-2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 11.39 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 7.42 fps, Avg. Travel Time= 0.1 min

Peak Storage= 25 cf @ 8.21 hrs
Average Depth at Peak Storage= 0.39', Surface Width= 1.59'
Bank-Full Depth= 2.00" Flow Area= 3.1 sf, Capacity= 58.82 cfs

24.0" Round Pipe

n=0.010 PVC, smooth interior
Length=57.0" Slope= 0.0400"/"

Inlet Invert= 0.00', Outlet Invert=-2.28"
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Summary for Reach R2D-4: Reach 2D-4

[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 1.06" for 2-YR event
Inflow = 499cfs@ 8.13 hrs, Volume= 2.411 af
Outflow = 496 cfs @ 8.21 hrs, Volume= 2.411 af, Atten=1%, Lag=4.5 min

Routed to Reach R2D-3 : Reach 2D-3

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.34 fps, Min. Travel Time= 2.3 min
Avg. Velocity = 3.52 fps, Avg. Travel Time= 3.5 min

Peak Storage= 693 cf @ 8.17 hrs
Average Depth at Peak Storage= 0.48', Surface Width= 2.90'
Bank-Full Depth= 1.50" Flow Area= 6.0 sf, Capacity= 60.97 cfs

1.00" x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 7.00'
Length=747.0" Slope= 0.0800 /'

Inlet Invert= 0.00', Outlet Invert=-59.76'
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Summary for Pond 1P: Existing Reservoir

Inflow Area = 13.656 ac, 13.09% Impervious, Inflow Depth = 1.36" for 2-YR event

Inflow = 407 cfs@ 8.03 hrs, Volume= 1.547 af

Outflow = 0.66 cfs @ 23.48 hrs, Volume= 0.851 af, Atten=84%, Lag= 927.0 min
Primary = 0.66 cfs @ 23.48 hrs, Volume= 0.851 af

Routed to Reach R2B-1 : Reach 2B-1

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Starting Elev=99.00' Surf.Area= 2.150 ac Storage= 2.075 af
Peak Elev=99.43' @ 23.48 hrs Surf.Area= 2.215 ac Storage= 3.014 af (0.939 af above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 397.8 min ( 1,227.3 - 829.6 )

Volume Invert  Avail.Storage Storage Description
#1 98.00' 4.300 af Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
98.00 2.000 0.000 0.000
100.00 2.300 4.300 4.300
Device Routing Invert Outlet Devices
#1  Primary 99.00' 15.0" Round Culvert

L=10.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 99.00' / 98.00' S=0.1000'/" Cc=0.900
n= 0.021 Corrugated metal, Flow Area= 1.23 sf

Primary OutFlow Max=0.66 cfs @ 23.48 hrs HW=99.43" (Free Discharge)
1=Culvert (Inlet Controls 0.66 cfs @ 1.76 fps)
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Summary for Link Outlet 2: Outlet 2

for 2-YR event

3.94% Impervious, Inflow Depth > 0.94"

67.718 ac,

Inflow Area
Inflow

5.285 af

8.08cfs @ 8.22 hrs, Volume
8.08cfs @ 8.22 hrs, Volume

0.0 min

0%, Lag=

5.285 af, Atten

Primary

Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Primary outflow

Link Outlet 2: Outlet 2

Hydrograph
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Summary for Subcatchment WS-2A: Subcat WS-2A

Runoff = 537cfs@ 8.02 hrs, Volume= 1.939 af, Depth= 2.34"
Routed to Link Outlet 2 : Outlet 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 10-YR Rainfall=4.86"

Area (ac) CN Description

0.831 69 Annual Grass, Fair, HSG B

2.406 79 Annual Grass, Fair, HSG C

0.000 87 Dirt roads, HSG C

0.124 82 Farmsteads, HSG C

0.026 89 Paved roads w/open ditches, 50% imp, HSG B
0.158 92 Paved roads w/open ditches, 50% imp, HSG C
0.018 61 Vineyard, Good, HSG B

2.274 75 Vineyard, Good, HSG C

0.230 60 Woods, Fair, HSG B

3.896 73  Woods, Fair, HSG C

9.962 75 Weighted Average

9.870 99.08% Pervious Area
0.092 0.92% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.1 100 0.2600 0.33 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
2.8 493 0.1700 2.89 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv=7.0 fps
1.6 409 0.0200 4.36 17.43 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'

n=0.035

0.2 64 0.0200 6.14 30.16 Pipe Channel, 30" CMP Culvert
30.0" Round Area=4.9 sf Perim=7.9' r=0.63'
n=0.025

0.1 51 0.0600 7.55 30.18 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

9.8 1,117 Total
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Summary for Subcatchment WS-2B: Subcat WS-2B

Runoff = 891cfs@ 8.01 hrs, Volume= 3.052 af, Depth= 2.68"
Routed to Pond 1P : Existing Reservoir

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 10-YR Rainfall=4.86"

Area (ac) CN Description

0.661 69 Annual Grass, Fair, HSG B
1.698 79 Annual Grass, Fair, HSG C
0.195 84  Annual Grass, Fair, HSG D
0.668 82 Farmsteads, HSG C

0.149 89 Gravel Roads, HSG C
0.001 92 Paved roads w/open ditches, 50% imp, HSG C
2.792 79 Vineyard, Fair, HSG C
0.032 98 Water Surface, HSG B
0.000 98 Water Surface, HSG C
1.754 98 Water Surface, HSG D
0.050 60 Woods, Fair, HSG B

5.654 73 Woods, Fair, HSG C

0.001 79 Woods, Fair, HSG D

13.656 79 Weighted Average

11.869 86.91% Pervious Area
1.787 13.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
52 100 0.2500 0.32 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
3.1 564 0.1900 3.05 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv= 7.0 fps

0.5 432 0.2300 14.77 59.09 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035

8.8 1,096 Total
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Summary for Subcatchment WS-2C: Subcat WS-2C

Runoff = 6.38cfs @ 8.06 hrs, Volume= 2.589 af, Depth= 1.86"
Routed to Reach R2C-3 : Reach 2C-3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 10-YR Rainfall=4.86"

Area (ac) CN Description

* 0.000 0 ,HSGB
0.959 69 Annual Grass, Fair, HSG B
0.796 79 Annual Grass, Fair, HSG C
0.115 65 Brush, Good, HSG C
0.006 82 Dirt roads, HSG B
0.199 74 Farmsteads, HSG B
0.905 82 Farmsteads, HSG C
0.036 85 Gravel Roads, HSG B
0.180 89 Gravel Roads, HSG C
0.247 89 Paved roads w/open ditches, 50% imp, HSG B
0.138 92 Paved roads w/open ditches, 50% imp, HSG C
0.090 69 Vineyard, Fair, HSG B
0.695 79 Vineyard, Fair, HSG C
3.478 61 Vineyard, Good, HSG B
2.125 75 Vineyard, Good, HSG C
3.716 60 Woods, Fair, HSG B
3.053 73 Woods, Fair, HSG C

16.740 69 Weighted Average

16.547 98.85% Pervious Area
0.193 1.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

59 100 0.1800 0.28 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"

1.3 296 0.2800 3.70 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps

1.6 266 0.3200 2.83 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv=5.0 fps

0.9 543 0.1100 10.22 40.87 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035

0.8 90 0.0800 1.98 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv=7.0 fps

0.6 236 0.0500 6.36 19.08 Trap/Vee/Rect Channel Flow, Pasture Ditch
Bot.W=1.00' D=1.00' Z=2.0"/" Top.W=5.00'
n= 0.035

0.1 57 0.0400 18.72 58.82 Pipe Channel, 24" PVC Culvert
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.010 PVC, smooth interior

0.1 57 0.0400 8.69 42.66 Pipe Channel, 30" CMP Culvert
30.0" Round Area=4.9 sf Perim=7.9"' r=0.63'
n= 0.025
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Bot.W=2.00" D=1.00' Z=2.0"/" Top.W=6.00'

n=0.035

17.43 Trap/Vee/Rect Channel Flow, Ditch
Hydrograph

Subcatchment WS-2C: Subcat WS-2C
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Summary for Subcatchment WS-2D: Subcat WS-2D

Runoff = 1311 cfs @ 8.12 hrs, Volume= 5.137 af, Depth= 2.25"
Routed to Reach R2D-4 : Reach 2D-4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 10-YR Rainfall=4.86"

Area (ac) CN Description

* 0.000 0 ,HSGC

0.031 69 Annual Grass, Fair, HSG B
1.714 79 Annual Grass, Fair, HSG C
0.420 75 Annual Grass, Good, HSG C
0.320 82 Farmsteads, HSG C
0.141 89 Gravel Roads, HSG C
0.020 89 Paved roads w/open ditches, 50% imp, HSG B
1.171 92 Paved roads w/open ditches, 50% imp, HSG C
0.046 61 Vineyard, Good, HSG B
6.048 75 Vineyard, Good, HSG C
0.455 60 Woods, Fair, HSG B

14.511 73  Woods, Fair, HSG C
2.483 70 Woods, Good, HSG C

27.360 74 Weighted Average

26.764 97.82% Pervious Area
0.596 2.18% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.4 100 0.1200 0.16 Sheet Flow, Sheet
Woods: Light underbrush n=0.400 P2=3.23"
0.3 41 0.2500 2.50 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv=5.0 fps

0.5 267 0.1100 8.23 16.47 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=0.00' D=1.00' Z=2.0"/" Top.W=4.00'
n=0.035

0.1 104 0.3400 34.39 27.01 Pipe Channel, 12" DW Pipe
12.0" Round Area= 0.8 sf Perim=3.1"' r=0.25'
n=0.010 PPI Dual Walled CPP

6.6 100 0.3800 0.25 Sheet Flow, Sheet - Post Pipe Level Spreader
Woods: Light underbrush n=0.400 P2=3.23"

0.1 58 0.2500 15.40 61.61 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.1 135 0.3800 23.08 72.52 Pipe Channel, 24" CMP Culvert
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.025

0.6 525 0.2000 13.78 55.11 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.0 42 0.2100 19.91 97.74 Pipe Channel, 30" CMP Culvert
30.0" Round Area= 4.9 sf Perim=7.9"' r=0.63'
n=0.025
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Type IA 24-hr 10-YR Rainfall

Bot.W=2.00" D=1.00' Z=2.0"/" Top.W=6.00'

n=0.035

52.28 Trap/Vee/Rect Channel Flow, Stream
Hydrograph

Subcatchment WS-2D: Subcat WS-2D

273 0.1800 13.07
1,645 Total
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Summary for Reach R2B-1: Reach 2B-1

[65] Warning: Inlet elevation not specified

Inflow Area = 13.656 ac, 13.09% Impervious, Inflow Depth > 1.85" for 10-YR event
Inflow = 146 cfs @ 19.27 hrs, Volume= 2111 af
Outflow = 146 cfs @ 19.51 hrs, Volume= 2.093 af, Atten=0%, Lag= 14.4 min

Routed to Link Outlet 2 : Outlet 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.68 fps, Min. Travel Time= 8.5 min
Avg. Velocity = 1.39 fps, Avg. Travel Time= 10.3 min

Peak Storage= 741 cf @ 19.37 hrs
Average Depth at Peak Storage= 0.33', Surface Width= 3.30'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 28.82 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length= 858.0" Slope=0.0100"/"

Inlet Invert= 0.00', Outlet Invert=-8.58'
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Summary for Reach R2C-1: Reach 2C-1

[65] Warning: Inlet elevation not specified

Inflow Area = 44,100 ac, 1.79% Impervious, Inflow Depth= 2.10" for 10-YR event
Inflow = 18.74 cfs @ 8.16 hrs, Volume= 7.726 af
Outflow = 18.74 cfs @ 8.17 hrs, Volume= 7.726 af, Atten= 0%, Lag= 0.2 min

Routed to Link Outlet 2 : Outlet 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.64 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 3.84 fps, Avg. Travel Time= 0.2 min

Peak Storage= 144 cf @ 8.17 hrs
Average Depth at Peak Storage= 0.79', Surface Width= 5.15'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 70.61 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length=51.0" Slope= 0.0600 /'

Inlet Invert= 0.00', Outlet Invert=-3.06'
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Reach R2C-1: Reach 2C-1
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Summary for Reach R2C-2: Reach 2C-2

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 44.100 ac, 1.79% Impervious, Inflow Depth= 2.10" for 10-YR event
Inflow = 18.74 cfs @ 8.16 hrs, Volume= 7.726 af
Outflow = 18.74 cfs @ 8.16 hrs, Volume= 7.726 af, Atten= 0%, Lag= 0.2 min

Routed to Reach R2C-1 : Reach 2C-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.41 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.94 fps, Avg. Travel Time= 0.2 min

Peak Storage= 143 cf @ 8.16 hrs
Average Depth at Peak Storage= 1.16", Surface Width= 2.49'
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 42.66 cfs

30.0" Round Pipe

n= 0.025 Corrugated metal
Length=64.0" Slope= 0.0400 /'

Inlet Invert= 0.00", Outlet Invert=-2.56'
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Reach R2C-2: Reach 2C-2
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Summary for Reach R2C-3: Reach 2C-3

[65] Warning: Inlet elevation not specified

Inflow Area = 44,100 ac, 1.79% Impervious, Inflow Depth= 2.10" for 10-YR event
Inflow = 18.80cfs @ 8.11 hrs, Volume= 7.726 af
Outflow = 18.74 cfs @ 8.16 hrs, Volume= 7.726 af, Atten= 0%, Lag= 3.0 min

Routed to Reach R2C-2 : Reach 2C-2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.16 fps, Min. Travel Time= 1.7 min
Avg. Velocity = 2.99 fps, Avg. Travel Time= 2.9 min

Peak Storage= 1,924 cf @ 8.13 hrs
Average Depth at Peak Storage= 0.94', Surface Width= 5.75'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 49.93 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length= 529.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-15.87"
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Summary for Reach R2D-1: Reach 2D-1

[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 2.25" for 10-YR event
Inflow = 13.07cfs@ 8.17 hrs, Volume= 5.137 af
Outflow = 13.06 cfs @ 8.18 hrs, Volume= 5.137 af, Atten= 0%, Lag= 0.4 min

Routed to Reach R2C-3 : Reach 2C-3

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.03 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 2.37 fps, Avg. Travel Time= 0.4 min

Peak Storage= 201 cf @ 8.17 hrs
Average Depth at Peak Storage= 0.87', Surface Width= 5.47'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 40.76 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length=62.0" Slope= 0.0200 /'

Inlet Invert= 0.00', Outlet Invert=-1.24'
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Summary for Reach R2D-2: Reach 2D-2

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 2.25" for 10-YR event
Inflow = 13.07cfs @ 8.17 hrs, Volume= 5.137 af
Outflow = 13.07cfs@ 8.17 hrs, Volume= 5.137 af, Atten= 0%, Lag= 0.2 min

Routed to Reach R2D-1 : Reach 2D-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.64 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.52 fps, Avg. Travel Time= 0.2 min

Peak Storage= 97 cf @ 8.17 hrs
Average Depth at Peak Storage= 0.95', Surface Width= 2.43'
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 42.66 cfs

30.0" Round Pipe

n= 0.025 Corrugated metal
Length=57.0" Slope= 0.0400"/"

Inlet Invert= 0.00", Outlet Invert=-2.28'
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Summary for Reach R2D-3: Reach 2D-3

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 2.25" for 10-YR event
Inflow = 13.07cfs @ 8.17 hrs, Volume= 5.137 af
Outflow = 13.07cfs@ 8.17 hrs, Volume= 5.137 af, Atten= 0%, Lag= 0.1 min

Routed to Reach R2D-2 : Reach 2D-2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 15.06 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 8.96 fps, Avg. Travel Time= 0.1 min

Peak Storage=49 cf @ 8.17 hrs
Average Depth at Peak Storage= 0.64', Surface Width= 1.87'
Bank-Full Depth= 2.00" Flow Area= 3.1 sf, Capacity= 58.82 cfs

24.0" Round Pipe

n=0.010 PVC, smooth interior
Length=57.0" Slope= 0.0400"/"

Inlet Invert= 0.00', Outlet Invert=-2.28"
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Reach R2D-3: Reach 2D-3
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Summary for Reach R2D-4: Reach 2D-4

[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 2.25" for 10-YR event
Inflow = 13.11cfs@ 8.12 hrs, Volume= 5.137 af
Outflow = 13.07cfs @ 8.17 hrs, Volume= 5.137 af, Atten= 0%, Lag= 2.8 min

Routed to Reach R2D-3 : Reach 2D-3

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.88 fps, Min. Travel Time= 1.8 min
Avg. Velocity = 4.20 fps, Avg. Travel Time= 3.0 min

Peak Storage= 1,419 cf @ 8.14 hrs
Average Depth at Peak Storage= 0.76' , Surface Width= 4.02'
Bank-Full Depth= 1.50" Flow Area= 6.0 sf, Capacity= 60.97 cfs

1.00" x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 7.00'
Length=747.0" Slope= 0.0800 /'

Inlet Invert= 0.00', Outlet Invert=-59.76'
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Summary for Pond 1P: Existing Reservoir

Inflow Area = 13.656 ac, 13.09% Impervious, Inflow Depth = 2.68" for 10-YR event

Inflow = 891cfs@ 8.01 hrs, Volume= 3.052 af

Outflow = 146 cfs @ 19.27 hrs, Volume= 2.111 af, Atten=84%, Lag= 675.6 min
Primary = 146 cfs @ 19.27 hrs, Volume= 2111 af

Routed to Reach R2B-1 : Reach 2B-1

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Starting Elev=99.00' Surf.Area= 2.150 ac Storage= 2.075 af
Peak Elev=99.67' @ 19.27 hrs Surf.Area= 2.250 ac Storage= 3.539 af (1.464 af above start)

Plug-Flow detention time= 1,481.6 min calculated for 0.036 af (1% of inflow)
Center-of-Mass det. time= 357.1 min ( 1,144.6 - 787.5)

Volume Invert  Avail.Storage Storage Description
#1 98.00' 4.300 af Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
98.00 2.000 0.000 0.000
100.00 2.300 4.300 4.300
Device Routing Invert Outlet Devices
#1  Primary 99.00' 15.0" Round Culvert

L=10.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 99.00' / 98.00' S=0.1000'/" Cc=0.900
n= 0.021 Corrugated metal, Flow Area= 1.23 sf

Primary OutFlow Max=1.46 cfs @ 19.27 hrs HW=99.67" (Free Discharge)
1=Culvert (Inlet Controls 1.46 cfs @ 2.19 fps)
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Pond 1P: Existing Reservoir

Hydrograph

- w

\Wzzzz?e!mtkd— .

01 2 3 45 6 7 8 9 1011 12 13 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30

(sy0) mol4

0_

Time (hours)



=4.86"

Wappo Hill Post-Project WS2 Type IA 24-hr 10-YR Rainfall

Prepared by PPl Engineering

Printed 11/9/2023

Page 306

HydroCAD® 10.20-3¢c s/n 09429 © 2023 HydroCAD Software Solutions LLC

Summary for Link Outlet 2: Outlet 2
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Summary for Subcatchment WS-2A: Subcat WS-2A

Runoff = 911cfs@ 8.01 hrs, Volume= 3.096 af, Depth= 3.73"
Routed to Link Outlet 2 : Outlet 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 50-YR Rainfall=6.52"

Area (ac) CN Description

0.831 69 Annual Grass, Fair, HSG B

2.406 79 Annual Grass, Fair, HSG C

0.000 87 Dirt roads, HSG C

0.124 82 Farmsteads, HSG C

0.026 89 Paved roads w/open ditches, 50% imp, HSG B
0.158 92 Paved roads w/open ditches, 50% imp, HSG C
0.018 61 Vineyard, Good, HSG B

2.274 75 Vineyard, Good, HSG C

0.230 60 Woods, Fair, HSG B

3.896 73  Woods, Fair, HSG C

9.962 75 Weighted Average

9.870 99.08% Pervious Area
0.092 0.92% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.1 100 0.2600 0.33 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
2.8 493 0.1700 2.89 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv=7.0 fps
1.6 409 0.0200 4.36 17.43 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'

n=0.035

0.2 64 0.0200 6.14 30.16 Pipe Channel, 30" CMP Culvert
30.0" Round Area=4.9 sf Perim=7.9' r=0.63'
n=0.025

0.1 51 0.0600 7.55 30.18 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

9.8 1,117 Total
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Summary for Subcatchment WS-2B: Subcat WS-2B

Runoff = 1433 cfs@ 7.99 hrs, Volume= 4.720 af, Depth= 4.15"
Routed to Pond 1P : Existing Reservoir

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 50-YR Rainfall=6.52"

Area (ac) CN Description

0.661 69 Annual Grass, Fair, HSG B
1.698 79 Annual Grass, Fair, HSG C
0.195 84  Annual Grass, Fair, HSG D
0.668 82 Farmsteads, HSG C

0.149 89 Gravel Roads, HSG C
0.001 92 Paved roads w/open ditches, 50% imp, HSG C
2.792 79 Vineyard, Fair, HSG C
0.032 98 Water Surface, HSG B
0.000 98 Water Surface, HSG C
1.754 98 Water Surface, HSG D
0.050 60 Woods, Fair, HSG B

5.654 73 Woods, Fair, HSG C

0.001 79 Woods, Fair, HSG D

13.656 79 Weighted Average

11.869 86.91% Pervious Area
1.787 13.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
52 100 0.2500 0.32 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
3.1 564 0.1900 3.05 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv= 7.0 fps

0.5 432 0.2300 14.77 59.09 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035

8.8 1,096 Total
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Subcatchment WS-2B: Subcat WS-2B
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Summary for Subcatchment WS-2C: Subcat WS-2C

Runoff = 1197 cfs @ 8.04 hrs, Volume= 4.358 af, Depth= 3.12"
Routed to Reach R2C-3 : Reach 2C-3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 50-YR Rainfall=6.52"

Area (ac) CN Description

* 0.000 0 ,HSGB
0.959 69 Annual Grass, Fair, HSG B
0.796 79 Annual Grass, Fair, HSG C
0.115 65 Brush, Good, HSG C
0.006 82 Dirt roads, HSG B
0.199 74 Farmsteads, HSG B
0.905 82 Farmsteads, HSG C
0.036 85 Gravel Roads, HSG B
0.180 89 Gravel Roads, HSG C
0.247 89 Paved roads w/open ditches, 50% imp, HSG B
0.138 92 Paved roads w/open ditches, 50% imp, HSG C
0.090 69 Vineyard, Fair, HSG B
0.695 79 Vineyard, Fair, HSG C
3.478 61 Vineyard, Good, HSG B
2.125 75 Vineyard, Good, HSG C
3.716 60 Woods, Fair, HSG B
3.053 73 Woods, Fair, HSG C

16.740 69 Weighted Average

16.547 98.85% Pervious Area
0.193 1.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

59 100 0.1800 0.28 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"

1.3 296 0.2800 3.70 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps

1.6 266 0.3200 2.83 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv=5.0 fps

0.9 543 0.1100 10.22 40.87 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035

0.8 90 0.0800 1.98 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv=7.0 fps

0.6 236 0.0500 6.36 19.08 Trap/Vee/Rect Channel Flow, Pasture Ditch
Bot.W=1.00' D=1.00' Z=2.0"/" Top.W=5.00'
n= 0.035

0.1 57 0.0400 18.72 58.82 Pipe Channel, 24" PVC Culvert
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.010 PVC, smooth interior

0.1 57 0.0400 8.69 42.66 Pipe Channel, 30" CMP Culvert
30.0" Round Area=4.9 sf Perim=7.9"' r=0.63'
n= 0.025
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Bot.W=2.00" D=1.00' Z=2.0"/" Top.W=6.00'

17.43 Trap/Vee/Rect Channel Flow, Ditch
n= 0.035

Hydrograph

4.36
Subcatchment WS-2C: Subcat WS-2C

62 0.0200

1,707 Total

11.5
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Summary for Subcatchment WS-2D: Subcat WS-2D

[47] Hint: Peak is 138% of capacity of segment #3

Runoff = 2273 cfs@ 8.10 hrs, Volume= 8.269 af, Depth= 3.63"
Routed to Reach R2D-4 : Reach 2D-4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 50-YR Rainfall=6.52"

Area (ac) CN Description

* 0.000 0 ,HSGC

0.031 69 Annual Grass, Fair, HSG B
1.714 79 Annual Grass, Fair, HSG C
0.420 75 Annual Grass, Good, HSG C
0.320 82 Farmsteads, HSG C
0.141 89 Gravel Roads, HSG C
0.020 89 Paved roads w/open ditches, 50% imp, HSG B
1.171 92 Paved roads w/open ditches, 50% imp, HSG C
0.046 61 Vineyard, Good, HSG B
6.048 75 Vineyard, Good, HSG C
0.455 60 Woods, Fair, HSG B

14.511 73  Woods, Fair, HSG C
2.483 70 Woods, Good, HSG C

27.360 74 Weighted Average

26.764 97.82% Pervious Area
0.596 2.18% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.4 100 0.1200 0.16 Sheet Flow, Sheet
Woods: Light underbrush n=0.400 P2=3.23"
0.3 41 0.2500 2.50 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv=5.0 fps

0.5 267 0.1100 8.23 16.47 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=0.00' D=1.00' Z=2.0"/" Top.W=4.00'
n=0.035

0.1 104 0.3400 34.39 27.01 Pipe Channel, 12" DW Pipe
12.0" Round Area= 0.8 sf Perim=3.1"' r=0.25'
n=0.010 PPI Dual Walled CPP

6.6 100 0.3800 0.25 Sheet Flow, Sheet - Post Pipe Level Spreader
Woods: Light underbrush n=0.400 P2=3.23"

0.1 58 0.2500 15.40 61.61 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.1 135 0.3800 23.08 72.52 Pipe Channel, 24" CMP Culvert
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.025

0.6 525 0.2000 13.78 55.11 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.0 42 0.2100 19.91 97.74 Pipe Channel, 30" CMP Culvert
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Bot.W=2.00" D=1.00' Z=2.0"'/" Top.W=6.00'

n=0.035

n= 0.025
52.28 Trap/Vee/Rect Channel Flow, Stream

Hydrograph

7.9' r=0.63'

13.07
Subcatchment WS-2D: Subcat WS-2D

4.9 sf Perim

273 0.1800

1,645 Total

0.3

19.0
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Summary for Reach R2B-1: Reach 2B-1

[65] Warning: Inlet elevation not specified

Inflow Area = 13.656 ac, 13.09% Impervious, Inflow Depth > 3.16" for 50-YR event
Inflow = 240cfs @ 16.29 hrs, Volume= 3.595 af
Outflow = 240 cfs @ 16.50 hrs, Volume= 3.573 af, Atten=0%, Lag= 12.5 min

Routed to Link Outlet 2 : Outlet 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.96 fps, Min. Travel Time= 7.3 min
Avg. Velocity = 1.60 fps, Avg. Travel Time= 8.9 min

Peak Storage= 1,052 cf @ 16.38 hrs
Average Depth at Peak Storage= 0.43', Surface Width= 3.72'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 28.82 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length= 858.0" Slope=0.0100"/"

Inlet Invert= 0.00', Outlet Invert=-8.58'




=6.52"

Wappo Hill Post-Project WS2 Type IA 24-hr 50-YR Rainfall

Prepared by PPI Engineering

Printed 11/9/2023

Page 316

HydroCAD® 10.20-3¢c s/n 09429 © 2023 HydroCAD Software Solutions LLC

Reach R2B-1: Reach 2B-1
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Summary for Reach R2C-1: Reach 2C-1

[65] Warning: Inlet elevation not specified

Inflow Area = 44,100 ac, 1.79% Impervious, Inflow Depth = 3.44" for 50-YR event
Inflow = 33.67cfs@ 8.14 hrs, Volume= 12.627 af
Outflow = 33.67cfs@ 8.14 hrs, Volume= 12.627 af, Atten=0%, Lag= 0.2 min

Routed to Link Outlet 2 : Outlet 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.77 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.35 fps, Avg. Travel Time= 0.2 min

Peak Storage= 221 cf @ 8.14 hrs
Average Depth at Peak Storage= 1.05', Surface Width= 6.22'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 70.61 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length=51.0" Slope= 0.0600 /'

Inlet Invert= 0.00', Outlet Invert=-3.06'
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Summary for Reach R2C-2: Reach 2C-2

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 44,100 ac, 1.79% Impervious, Inflow Depth = 3.44" for 50-YR event
Inflow = 33.67cfs@ 8.13 hrs, Volume= 12.627 af
Outflow = 33.67cfs@ 8.14 hrs, Volume= 12.627 af, Atten= 0%, Lag= 0.2 min

Routed to Reach R2C-1 : Reach 2C-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.63 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 5.57 fps, Avg. Travel Time= 0.2 min

Peak Storage= 224 cf @ 8.13 hrs
Average Depth at Peak Storage= 1.68', Surface Width= 2.35'
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 42.66 cfs

30.0" Round Pipe

n= 0.025 Corrugated metal
Length=64.0" Slope= 0.0400 /'

Inlet Invert= 0.00", Outlet Invert=-2.56'
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Summary for Reach R2C-3: Reach 2C-3

[65] Warning: Inlet elevation not specified

Inflow Area = 44,100 ac, 1.79% Impervious, Inflow Depth = 3.44" for 50-YR event
Inflow = 33.77cfs@ 8.09 hrs, Volume= 12.627 af
Outflow = 33.67cfs@ 8.13 hrs, Volume= 12.627 af, Atten= 0%, Lag= 2.6 min

Routed to Reach R2C-2 : Reach 2C-2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.01 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 3.38 fps, Avg. Travel Time= 2.6 min

Peak Storage= 2,963 cf @ 8.11 hrs
Average Depth at Peak Storage= 1.25', Surface Width= 6.99'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 49.93 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length= 529.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-15.87"
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Reach R2C-3: Reach 2C-3
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Summary for Reach R2D-1: Reach 2D-1

[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 3.63" for 50-YR event
Inflow = 2268 cfs@ 8.15hrs, Volume= 8.269 af
Outflow = 2268 cfs @ 8.16 hrs, Volume= 8.269 af, Atten= 0%, Lag= 0.4 min

Routed to Reach R2C-3 : Reach 2C-3

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.67 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.67 fps, Avg. Travel Time= 0.4 min

Peak Storage= 301 cf @ 8.16 hrs
Average Depth at Peak Storage= 1.14', Surface Width= 6.55'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 40.76 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length=62.0" Slope= 0.0200 /'

Inlet Invert= 0.00', Outlet Invert=-1.24'
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Reach R2D-1: Reach 2D-1
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Summary for Reach R2D-2: Reach 2D-2

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 3.63" for 50-YR event
Inflow = 2268 cfs@ 8.15 hrs, Volume= 8.269 af
Outflow = 2268 cfs@ 8.15hrs, Volume= 8.269 af, Atten= 0%, Lag= 0.2 min

Routed to Reach R2D-1 : Reach 2D-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.82 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 5.09 fps, Avg. Travel Time= 0.2 min

Peak Storage= 147 cf @ 8.15 hrs
Average Depth at Peak Storage= 1.30", Surface Width= 2.50'
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 42.66 cfs

30.0" Round Pipe

n= 0.025 Corrugated metal
Length=57.0" Slope= 0.0400"/"

Inlet Invert= 0.00", Outlet Invert=-2.28'
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Summary for Reach R2D-3: Reach 2D-3

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 3.63" for 50-YR event
Inflow = 2268 cfs@ 8.15 hrs, Volume= 8.269 af
Outflow = 2268 cfs@ 8.15hrs, Volume= 8.269 af, Atten= 0%, Lag= 0.1 min

Routed to Reach R2D-2 : Reach 2D-2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 17.51 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 10.10 fps, Avg. Travel Time= 0.1 min

Peak Storage= 74 cf @ 8.15 hrs
Average Depth at Peak Storage= 0.86' , Surface Width= 1.98'
Bank-Full Depth= 2.00" Flow Area= 3.1 sf, Capacity= 58.82 cfs

24.0" Round Pipe

n=0.010 PVC, smooth interior
Length=57.0" Slope= 0.0400"/"

Inlet Invert= 0.00', Outlet Invert=-2.28"
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Summary for Reach R2D-4: Reach 2D-4

[65] Warning: Inlet elevation not specified
[85] Warning: Oscillations may require smaller dt or Finer Routing (severity=1)

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 3.63" for 50-YR event
Inflow = 2273 cfs@ 8.10 hrs, Volume= 8.269 af
Outflow = 2268 cfs@ 8.15hrs, Volume= 8.269 af, Atten= 0%, Lag= 3.1 min

Routed to Reach R2D-3 : Reach 2D-3

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.92 fps, Min. Travel Time= 1.6 min
Avg. Velocity = 4.69 fps, Avg. Travel Time= 2.7 min

Peak Storage= 2,140 cf @ 8.12 hrs
Average Depth at Peak Storage= 0.97', Surface Width= 4.89'
Bank-Full Depth= 1.50" Flow Area= 6.0 sf, Capacity= 60.97 cfs

1.00"' x 1.50" deep channel, n=0.035

Side Slope Z-value= 2.0'/" Top Width= 7.00'
Length=747.0" Slope= 0.0800"/'

Inlet Invert= 0.00', Outlet Invert=-59.76'
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Summary for Pond 1P: Existing Reservoir

Inflow Area = 13.656 ac, 13.09% Impervious, Inflow Depth = 4.15" for 50-YR event

Inflow = 1433 cfs@ 7.99 hrs, Volume= 4.720 af

Outflow = 240cfs @ 16.29 hrs, Volume= 3.595 af, Atten=83%, Lag=497.9 min
Primary = 240cfs @ 16.29 hrs, Volume= 3.595 af

Routed to Reach R2B-1 : Reach 2B-1

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Starting Elev=99.00' Surf.Area= 2.150 ac Storage= 2.075 af
Peak Elev=99.90' @ 16.29 hrs Surf.Area= 2.285 ac Storage= 4.065 af (1.990 af above start)

Plug-Flow detention time= 992.0 min calculated for 1.520 af (32% of inflow)
Center-of-Mass det. time= 332.6 min ( 1,094.8 - 762.3 )

Volume Invert  Avail.Storage Storage Description
#1 98.00' 4.300 af Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
98.00 2.000 0.000 0.000
100.00 2.300 4.300 4.300
Device Routing Invert Outlet Devices
#1  Primary 99.00' 15.0" Round Culvert

L=10.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 99.00' / 98.00' S=0.1000'/" Cc=0.900
n= 0.021 Corrugated metal, Flow Area= 1.23 sf

Primary OutFlow Max=2.40 cfs @ 16.29 hrs HW=99.90" (Free Discharge)
1=Culvert (Inlet Controls 2.40 cfs @ 2.55 fps)
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Pond 1P: Existing Reservoir
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Summary for Link Outlet 2: Outlet 2

for 50-YR event

19.297 af

3.94% Impervious, Inflow Depth > 3.42"

0.0 min

0%, Lag=

19.297 af, Atten

0.00-30.00 hrs, dt=0.01 hrs

Link Outlet 2: Outlet 2

Hydrograph
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Summary for Subcatchment WS-2A: Subcat WS-2A

Runoff = 10.77 cfs @ 8.00 hrs, Volume= 3.606 af, Depth= 4.34"
Routed to Link Outlet 2 : Outlet 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 100-YR Rainfall=7.22"

Area (ac) CN Description

0.831 69 Annual Grass, Fair, HSG B

2.406 79 Annual Grass, Fair, HSG C

0.000 87 Dirt roads, HSG C

0.124 82 Farmsteads, HSG C

0.026 89 Paved roads w/open ditches, 50% imp, HSG B
0.158 92 Paved roads w/open ditches, 50% imp, HSG C
0.018 61 Vineyard, Good, HSG B

2.274 75 Vineyard, Good, HSG C

0.230 60 Woods, Fair, HSG B

3.896 73  Woods, Fair, HSG C

9.962 75 Weighted Average

9.870 99.08% Pervious Area
0.092 0.92% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.1 100 0.2600 0.33 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
2.8 493 0.1700 2.89 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv=7.0 fps
1.6 409 0.0200 4.36 17.43 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'

n=0.035

0.2 64 0.0200 6.14 30.16 Pipe Channel, 30" CMP Culvert
30.0" Round Area=4.9 sf Perim=7.9' r=0.63'
n=0.025

0.1 51 0.0600 7.55 30.18 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

9.8 1,117 Total
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Summary for Subcatchment WS-2B: Subcat WS-2B

Runoff = 16.69cfs @ 7.97 hrs, Volume= 5.447 af, Depth= 4.79"
Routed to Pond 1P : Existing Reservoir

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 100-YR Rainfall=7.22"

Area (ac) CN Description

0.661 69 Annual Grass, Fair, HSG B
1.698 79 Annual Grass, Fair, HSG C
0.195 84  Annual Grass, Fair, HSG D
0.668 82 Farmsteads, HSG C

0.149 89 Gravel Roads, HSG C
0.001 92 Paved roads w/open ditches, 50% imp, HSG C
2.792 79 Vineyard, Fair, HSG C
0.032 98 Water Surface, HSG B
0.000 98 Water Surface, HSG C
1.754 98 Water Surface, HSG D
0.050 60 Woods, Fair, HSG B

5.654 73 Woods, Fair, HSG C

0.001 79 Woods, Fair, HSG D

13.656 79 Weighted Average

11.869 86.91% Pervious Area
1.787 13.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
52 100 0.2500 0.32 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"
3.1 564 0.1900 3.05 Shallow Concentrated Flow, Shallow - Short Grass

Short Grass Pasture Kv= 7.0 fps

0.5 432 0.2300 14.77 59.09 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035

8.8 1,096 Total
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Summary for Subcatchment WS-2C: Subcat WS-2C

Runoff = 1452 cfs @ 8.04 hrs, Volume= 5.155 af, Depth= 3.70"
Routed to Reach R2C-3 : Reach 2C-3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 100-YR Rainfall=7.22"

Area (ac) CN Description

* 0.000 0 ,HSGB
0.959 69 Annual Grass, Fair, HSG B
0.796 79 Annual Grass, Fair, HSG C
0.115 65 Brush, Good, HSG C
0.006 82 Dirt roads, HSG B
0.199 74 Farmsteads, HSG B
0.905 82 Farmsteads, HSG C
0.036 85 Gravel Roads, HSG B
0.180 89 Gravel Roads, HSG C
0.247 89 Paved roads w/open ditches, 50% imp, HSG B
0.138 92 Paved roads w/open ditches, 50% imp, HSG C
0.090 69 Vineyard, Fair, HSG B
0.695 79 Vineyard, Fair, HSG C
3.478 61 Vineyard, Good, HSG B
2.125 75 Vineyard, Good, HSG C
3.716 60 Woods, Fair, HSG B
3.053 73 Woods, Fair, HSG C

16.740 69 Weighted Average

16.547 98.85% Pervious Area
0.193 1.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

59 100 0.1800 0.28 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=3.23"

1.3 296 0.2800 3.70 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv= 7.0 fps

1.6 266 0.3200 2.83 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv=5.0 fps

0.9 543 0.1100 10.22 40.87 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n= 0.035

0.8 90 0.0800 1.98 Shallow Concentrated Flow, Shallow - Short Grass
Short Grass Pasture Kv=7.0 fps

0.6 236 0.0500 6.36 19.08 Trap/Vee/Rect Channel Flow, Pasture Ditch
Bot.W=1.00' D=1.00' Z=2.0"/" Top.W=5.00'
n= 0.035

0.1 57 0.0400 18.72 58.82 Pipe Channel, 24" PVC Culvert
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.010 PVC, smooth interior

0.1 57 0.0400 8.69 42.66 Pipe Channel, 30" CMP Culvert
30.0" Round Area=4.9 sf Perim=7.9"' r=0.63'
n= 0.025
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Type IA 24-hr 100-YR Rainfall

Bot.W=2.00" D=1.00' Z=2.0"/" Top.W=6.00'

17.43 Trap/Vee/Rect Channel Flow, Ditch
n= 0.035

Hydrograph

4.36
Subcatchment WS-2C: Subcat WS-2C

62 0.0200

1,707 Total

11.5

0.2
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Summary for Subcatchment WS-2D: Subcat WS-2D

[47] Hint: Peak is 164% of capacity of segment #3

Runoff = 27.03cfs@ 8.09 hrs, Volume= 9.654 af, Depth= 4.23"
Routed to Reach R2D-4 : Reach 2D-4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 100-YR Rainfall=7.22"

Area (ac) CN Description

* 0.000 0 ,HSGC

0.031 69 Annual Grass, Fair, HSG B
1.714 79 Annual Grass, Fair, HSG C
0.420 75 Annual Grass, Good, HSG C
0.320 82 Farmsteads, HSG C
0.141 89 Gravel Roads, HSG C
0.020 89 Paved roads w/open ditches, 50% imp, HSG B
1.171 92 Paved roads w/open ditches, 50% imp, HSG C
0.046 61 Vineyard, Good, HSG B
6.048 75 Vineyard, Good, HSG C
0.455 60 Woods, Fair, HSG B

14.511 73  Woods, Fair, HSG C
2.483 70 Woods, Good, HSG C

27.360 74 Weighted Average

26.764 97.82% Pervious Area
0.596 2.18% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.4 100 0.1200 0.16 Sheet Flow, Sheet
Woods: Light underbrush n=0.400 P2=3.23"
0.3 41 0.2500 2.50 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv=5.0 fps

0.5 267 0.1100 8.23 16.47 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=0.00' D=1.00' Z=2.0"/" Top.W=4.00'
n=0.035

0.1 104 0.3400 34.39 27.01 Pipe Channel, 12" DW Pipe
12.0" Round Area= 0.8 sf Perim=3.1"' r=0.25'
n=0.010 PPI Dual Walled CPP

6.6 100 0.3800 0.25 Sheet Flow, Sheet - Post Pipe Level Spreader
Woods: Light underbrush n=0.400 P2=3.23"

0.1 58 0.2500 15.40 61.61 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.1 135 0.3800 23.08 72.52 Pipe Channel, 24" CMP Culvert
24.0" Round Area= 3.1 sf Perim=6.3" r=0.50'
n=0.025

0.6 525 0.2000 13.78 55.11 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.035

0.0 42 0.2100 19.91 97.74 Pipe Channel, 30" CMP Culvert
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Type IA 24-hr 100-YR Rainfall

Bot.W=2.00" D=1.00' Z=2.0"'/" Top.W=6.00'

n=0.025
n=0.035

52.28 Trap/Vee/Rect Channel Flow, Stream
Hydrograph

7.9' r=0.63'

Subcatchment WS-2D: Subcat WS-2D

=4.9 sf Perim
13.07

273 0.1800

1,645 Total

0.3
19.0
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Summary for Reach R2B-1: Reach 2B-1

[65] Warning: Inlet elevation not specified

Inflow Area = 13.656 ac, 13.09% Impervious, Inflow Depth > 3.74" for 100-YR event
Inflow = 283 cfs @ 15.27 hrs, Volume= 4.251 af
Outflow = 2.83 cfs @ 15.47 hrs, Volume= 4.228 af, Atten=0%, Lag= 11.9 min

Routed to Link Outlet 2 : Outlet 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.05 fps, Min. Travel Time= 7.0 min
Avg. Velocity = 1.68 fps, Avg. Travel Time= 8.5 min

Peak Storage= 1,182 cf @ 15.36 hrs
Average Depth at Peak Storage= 0.47', Surface Width= 3.88'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 28.82 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length= 858.0" Slope=0.0100"/"

Inlet Invert= 0.00', Outlet Invert=-8.58'
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Summary for Reach R2C-1: Reach 2C-1

[65] Warning: Inlet elevation not specified

Inflow Area = 44,100 ac, 1.79% Impervious, Inflow Depth = 4.03" for 100-YR event
Inflow = 4040 cfs@ 8.13 hrs, Volume= 14.809 af
Outflow = 4040cfs@ 8.13 hrs, Volume= 14.809 af, Atten=0%, Lag= 0.2 min

Routed to Link Outlet 2 : Outlet 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.15 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.53 fps, Avg. Travel Time= 0.2 min

Peak Storage= 253 cf @ 8.13 hrs
Average Depth at Peak Storage= 1.15', Surface Width= 6.61'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 70.61 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length=51.0" Slope= 0.0600 /'

Inlet Invert= 0.00', Outlet Invert=-3.06'
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Reach R2C-1: Reach 2C-1
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Summary for Reach R2C-2: Reach 2C-2

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 44.100 ac, 1.79% Impervious, Inflow Depth = 4.03" for 100-YR event
Inflow = 4041 cfs@ 8.13 hrs, Volume= 14.809 af
Outflow = 4040 cfs@ 8.13 hrs, Volume= 14.809 af, Atten= 0%, Lag= 0.2 min

Routed to Reach R2C-1 : Reach 2C-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.89 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 5.79 fps, Avg. Travel Time= 0.2 min

Peak Storage= 262 cf @ 8.13 hrs
Average Depth at Peak Storage= 1.94' , Surface Width= 2.08'
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 42.66 cfs

30.0" Round Pipe

n= 0.025 Corrugated metal
Length=64.0" Slope= 0.0400 /'

Inlet Invert= 0.00", Outlet Invert=-2.56'
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Summary for Reach R2C-3: Reach 2C-3

[65] Warning: Inlet elevation not specified

Inflow Area = 44,100 ac, 1.79% Impervious, Inflow Depth = 4.03" for 100-YR event
Inflow = 4051 cfs@ 8.09 hrs, Volume= 14.809 af
Outflow = 4041 cfs@ 8.13 hrs, Volume= 14.809 af, Atten=0%, Lag=2.4 min

Routed to Reach R2C-2 : Reach 2C-2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.30 fps, Min. Travel Time= 1.4 min
Avg. Velocity = 3.52 fps, Avg. Travel Time= 2.5 min

Peak Storage= 3,391 cf @ 8.10 hrs
Average Depth at Peak Storage= 1.36', Surface Width= 7.44'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 49.93 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length= 529.0" Slope= 0.0300 /'

Inlet Invert= 0.00', Outlet Invert=-15.87"
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Summary for Reach R2D-1: Reach 2D-1

[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 4.23" for 100-YR event
Inflow = 2697 cfs@ 8.15 hrs, Volume= 9.654 af
Outflow = 26.96cfs @ 8.15 hrs, Volume= 9.654 af, Atten= 0%, Lag= 0.4 min

Routed to Reach R2C-3 : Reach 2C-3

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.88 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.78 fps, Avg. Travel Time= 0.4 min

Peak Storage= 342 cf @ 8.15 hrs
Average Depth at Peak Storage= 1.23', Surface Width= 6.94'
Bank-Full Depth= 1.50" Flow Area= 7.5 sf, Capacity= 40.76 cfs

2.00' x 1.50" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width= 8.00'
Length=62.0" Slope= 0.0200 /'

Inlet Invert= 0.00', Outlet Invert=-1.24'
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Summary for Reach R2D-2: Reach 2D-2

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 4.23" for 100-YR event
Inflow = 26.97 cfs @ 8.14 hrs, Volume= 9.654 af
Outflow = 2697 cfs@ 8.15 hrs, Volume= 9.654 af, Atten= 0%, Lag= 0.2 min

Routed to Reach R2D-1 : Reach 2D-1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.19 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 5.30 fps, Avg. Travel Time= 0.2 min

Peak Storage= 167 cf @ 8.15 hrs
Average Depth at Peak Storage= 1.44', Surface Width= 2.47'
Bank-Full Depth= 2.50" Flow Area= 4.9 sf, Capacity= 42.66 cfs

30.0" Round Pipe

n= 0.025 Corrugated metal
Length=57.0" Slope= 0.0400"/"

Inlet Invert= 0.00", Outlet Invert=-2.28'
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Summary for Reach R2D-3: Reach 2D-3

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 4.23" for 100-YR event
Inflow = 26.97 cfs @ 8.14 hrs, Volume= 9.654 af
Outflow = 2697 cfs@ 8.14 hrs, Volume= 9.654 af, Atten= 0%, Lag= 0.1 min

Routed to Reach R2D-2 : Reach 2D-2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 18.32 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 10.51 fps, Avg. Travel Time= 0.1 min

Peak Storage= 84 cf @ 8.14 hrs
Average Depth at Peak Storage= 0.95', Surface Width= 2.00'
Bank-Full Depth= 2.00" Flow Area= 3.1 sf, Capacity= 58.82 cfs

24.0" Round Pipe

n=0.010 PVC, smooth interior
Length=57.0" Slope= 0.0400"/"

Inlet Invert= 0.00', Outlet Invert=-2.28"
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Summary for Reach R2D-4: Reach 2D-4

[65] Warning: Inlet elevation not specified
[85] Warning: Oscillations may require smaller dt or Finer Routing (severity=1)

Inflow Area = 27.360 ac, 2.18% Impervious, Inflow Depth = 4.23" for 100-YR event
Inflow = 27.03cfs @ 8.09 hrs, Volume= 9.654 af
Outflow = 2697 cfs@ 8.14 hrs, Volume= 9.654 af, Atten= 0%, Lag= 2.9 min

Routed to Reach R2D-3 : Reach 2D-3

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.27 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 4.86 fps, Avg. Travel Time= 2.6 min

Peak Storage= 2,435 cf @ 8.12 hrs
Average Depth at Peak Storage= 1.05', Surface Width= 5.20'
Bank-Full Depth= 1.50" Flow Area= 6.0 sf, Capacity= 60.97 cfs

1.00"' x 1.50" deep channel, n=0.035

Side Slope Z-value= 2.0'/" Top Width= 7.00'
Length=747.0" Slope= 0.0800"/'

Inlet Invert= 0.00', Outlet Invert=-59.76'
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Summary for Pond 1P: Existing Reservoir

Inflow Area = 13.656 ac, 13.09% Impervious, Inflow Depth = 4.79" for 100-YR event

Inflow = 16.69cfs @ 7.97 hrs, Volume= 5.447 af

Outflow = 283 cfs @ 15.27 hrs, Volume= 4.251 af, Atten=83%, Lag=438.1 min
Primary = 283 cfs @ 15.27 hrs, Volume= 4.251 af

Routed to Reach R2B-1 : Reach 2B-1

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Starting Elev=99.00' Surf.Area= 2.150 ac Storage= 2.075 af
Peak Elev=100.00' @ 15.27 hrs Surf.Area= 2.300 ac Storage= 4.299 af (2.224 af above start)

Plug-Flow detention time= 911.2 min calculated for 2.175 af (40% of inflow)
Center-of-Mass det. time= 326.6 min ( 1,080.9 - 754.3 )

Volume Invert  Avail.Storage Storage Description
#1 98.00' 4.300 af Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
98.00 2.000 0.000 0.000
100.00 2.300 4.300 4.300
Device Routing Invert Outlet Devices
#1  Primary 99.00' 15.0" Round Culvert

L=10.0" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 99.00' / 98.00' S=0.1000'/" Cc=0.900
n= 0.021 Corrugated metal, Flow Area= 1.23 sf

Primary OutFlow Max=2.83 cfs @ 15.27 hrs HW=100.00" (Free Discharge)
1=Culvert (Inlet Controls 2.83 cfs @ 2.69 fps)
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Pond 1P: Existing Reservoir
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Area Listing (selected nodes)

Area CN Description

(acres) (subcatchment-numbers)
2.393 79 Annual Grass, Fair, HSG C (WS-3)
0.561 79 Vineyard, Fair, HSG C (WS-3)
0.623 75 Vineyard, Good, HSG C (WS-3)
1.631 73 Woods, Fair, HSG C (WS-3)
5.208 77 TOTAL AREA
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Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.570 79 Annual Grass, Fair, HSG C (WS-4)
0.181 75 Vineyard, Good, HSG C (WS-4)
1.391 73 Woods, Fair, HSG C (WS-4)

2.142 75 TOTAL AREA






