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MEMORANDUM

Date: February 18, 2020
To: Daniel Basore, Napa County Planning, Building, and Environmental Services
From: Matthew S. Bueno, P.E.
Ce: John Mcdowell, Napa County Planning, Building, and Environmental Services
Re: Teachworth Winery Track I ECP

APN 020-400-018

Hydrologic Analysis

This memo transmits the findings of a hydrologic analysis for the above-referenced Track I
Erosion Control Plan (ECP). HydroCAD software was used to estimate pre- and post-project
runoff from watersheds containing the proposed development areas. The software uses the
Natural Resource Conservation Service NRCS) TR-20 method to calculate runoff. The analysis
uses the Type IA 24-hr storm distribution and includes site-specific National Oceanic and
Atmospheric Administration (NOAA) point precipitation data for the ranch.

Five (5) watersheds were delineated for the hydrologic modeling. Watershed 1 drains north-west
off of the property into an unnamed swale. Watershed 3 flows west from the property and
eventually into Kellet Mine Creek. Watersheds 2, 4, and 5 each flow to the north and eventually
converge into the same unnamed swale. All watersheds eventually cross Highway 29 and
‘deposit runoff into the Napa River. Please see the attached figures for the location of each
watershed.

Soils within the watersheds were obtained from the NRCS Web Soil Survey and are classified as
the following:

Forward Silt Loam, 12-57% slopes (Map Unit Symbol 140)
Forward-Kidd Complex, 11-60% slopes (Map Unit Symbol 141)

The Forward Silt Loam and Forward-Kidd Complex soils are classified as Hydrologic Soil
Group (HSG) C. Please see the attached figures for soil type delineations within the vicinity of
each watershed.
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Land use areas were initially delineated based on Napa County orthophotos and both PPI and
Napa County contours. A site visit was then conducted on March 19, 2019 by Matt Bueno and
Cody Corsetti of PPI Engineering to ground truth the orthophotos and determine the existing
land use conditions. The land use hydrologic conditions were classified based on the respective
covers as poor (less than 50% cover), fair (50%-75% cover), or good (greater than or equal to
75% cover). The HydroCAD software analyzes the land use data along with the corresponding
soil HSGs to determine a weighted Curve Number (CN) for runoff calculations. Please see the
attached figures for existing and proposed land use delineations.

The Time of Concentration (Tc) flow path within each watershed was determined using both PPI
two-foot and Napa County five-foot contours. The flow path was drafted from the
hydrologically most distant point (longest travel time) in the watershed to the watershed outlet
per NRCS standards. The flow paths for Watersheds 1 and 2 did not change from pre-project to
post-project. In Watersheds 3, 4, and 5 the Tc flow paths changed in post-project conditions due
to the addition of the proposed stormwater infrastructure. Please see the attached figures for both
the pre- and post-project Tc flow paths by watershed.

Initial runoff results predicted either no change or decreases in runoff for all Watersheds except
Watershed 4. Watershed 4 preliminary results predicted a small increase in runoff post-project.
A detention basin was designed within Watershed 4 to mitigate these potential increases and
reduce post-project runoff to below pre-project levels. Watershed 4 was subsequently divided
into two sub-watersheds for post-project modeling due to the addition the detention basin.
Runoff from sub-watershed 4A flows into the detention basin and is routed to the point of
interest via a series of reaches in the model. The total runoff at the outlet of post-project
Watersheds 4A and 4B was compared to that of the pre-project Watershed 4 analysis.

Pre- and post-project runoff calculations from the HydroCAD models for each watershed are
summarized in Table 1. Runoff was calculated for the 2-, 10-, 50-, and 100-year storms
respectively for each watershed.

Table 1. Hydrologic Analysis Summary
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2-Year Storm | 0.90 | 0.90 | 0.00 | 0.61 | 0.61 | 0.00 | 2.64 [ 2.62
10-Year Storm | 1.96 | 1.96 | 0.00 [ 1.36 | 1.36 | 0.00 | 5.54 | 551 | 0.03 [ 3.47 | 2.88 | 0.59 | 10.94 | 10.85 | 0.09
50-Year Storm | 3.13 | 3.13 | 0.00 | 2.19 [ 2.19 | 0.00 | 867 | 863 | 0.04 | 560 | 434 | 1.26 [ 17.47| 17.36 | 0.11
100-Year Storm | 3.63 | 3.63 | 0.00 [ 2.55 | 2.55 | 0.00 | 10.01| 9.97 | 0.04 [ 6.53 | 4.97 | 1.56 | 20.31 | 20.19 | 0.12
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For Watersheds 1 and 2, the HydroCAD model predicts no net change in runoff from pre- to
post-project conditions for all storm events. This is due to the fact that neither the curve number
(CN) nor the time of concentration (Tc) changed for the post-project conditions within these
watersheds. Watersheds 3, 4, and 5 predict a net decrease in runoff for all modeled storm events.
These decreases were a result of the proposed stormwater conveyance infrastructure included in
the design. Please see the attached HydroCAD analyses for inputs, details, and summaries of the
hydrologic modeling.

Based on our analysis, there are no predicted net runoff increases, and no negative hydrologic
impacts are expected as a result of this project. The project as proposed is in compliance with
Napa County’s General Plan policy requiring no net increase in runoff.
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Summary for Subcatchment WS-1: WS-1

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

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

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

2.484 71 Weighted Average
2.484 100.00% Pervious Area

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

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

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

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

4.9 609 Total

Subcatchment WS-1: WS-1
Hydrograph
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Summary for Subcatchment WS-2: WS-2

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

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

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

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.6 100 0.1400 0.30 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=4.44"
1.5 824 0.3100 8.96 Shallow Concentrated Flow, Shallow
Unpaved Kv= 16.1 fps

7.1 924 Total

Subcatchment WS-2: WS-2
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Summary for Subcatchment WS-3: WS-3

Runoff = 264 cfs@ 8.02 hrs, Volume= 1.009 af, Depth= 1.85"

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

Area (ac) CN Description
0.693 82 Farmsteads, HSG C
0.038 96 Gravel surface, HSG C
0.001 74 Pasture/grassland/range, Good, HSG C
0.202 98 Paved roads w/curbs & sewers, HSG C
0.714 79 Vineyard, Fair, HSG C
4.897 70 Woods, Good, HSG C

6.545 73 Weighted Average

6.344 96.92% Pervious Area
0.202 3.08% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.0 87 0.4800 0.18 Sheet Flow, Sheet
Woods: Dense underbrush n=0.800 P2=4.44"
0.9 591 0.4400 10.68 Shallow Concentrated Flow, Shallow

Unpaved Kv= 16.1 fps

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

9.1 894 Total
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Subcatchment WS-3: WS-3
Hydrograph
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Pre-Project Type IA 24-hr 2-yr Rainfall=4.44"
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Summary for Subcatchment WS-4: WS-4

Runoff = 154 cfs@ 8.03 hrs, Volume= 0.630 af, Depth= 1.63"

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

Area (ac) CN Description
0.010 87 Dirt roads, HSG C
0.005 82 Farmsteads, HSG C
0.015 89 Gravel roads, HSG C
0.000 96 Gravel surface, HSG C
0.009 98 Paved roads w/curbs & sewers, HSG C
4.594 70 Woods, Good, HSG C

4.633 70 Weighted Average

4.624 99.80% Pervious Area
0.009 0.20% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.0 88 0.4900 0.18 Sheet Flow, Sheet
Woods: Dense underbrush n=0.800 P2=4.44"
1.3 715 0.3500 9.52 Shallow Concentrated Flow, Shallow

Unpaved Kv= 16.1 fps

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

9.5 930 Total
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Subcatchment WS-4: WS-4
Hydrograph
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Summary for Subcatchment WS-5: WS-5

Runoff = 495cfs@ 8.05hrs, Volume= 1.998 af, Depth= 1.70"

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

Area (ac) CN Description
* 0.000 0 ,HSGC

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

13.346 70  Woods, Good, HSG C

14.081 71 Weighted Average

14.081 100.00% Pervious Area

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

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

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

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

10.9 1,741 Total

Subcatchment WS-5: WS-5
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Summary for Subcatchment WS-1: WS-1

Runoff = 196 cfs@ 7.96 hrs, Volume= 0.684 af, Depth= 3.31"

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

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

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

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

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

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

4.9 609 Total

Subcatchment WS-1: WS-1

Hydrograph
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Summary for Subcatchment WS-2: WS-2

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

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

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

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.6 100 0.1400 0.30 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=4.44"
1.5 824 0.3100 8.96 Shallow Concentrated Flow, Shallow
Unpaved Kv= 16.1 fps

7.1 924 Total
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Summary for Subcatchment WS-3: WS-3

Runoff = 554 cfs@ 8.00 hrs, Volume= 1.913 af, Depth= 3.51"

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

Area (ac) CN Description
0.693 82 Farmsteads, HSG C
0.038 96 Gravel surface, HSG C
0.001 74 Pasture/grassland/range, Good, HSG C
0.202 98 Paved roads w/curbs & sewers, HSG C
0.714 79 Vineyard, Fair, HSG C
4.897 70 Woods, Good, HSG C

6.545 73 Weighted Average

6.344 96.92% Pervious Area
0.202 3.08% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.0 87 0.4800 0.18 Sheet Flow, Sheet
Woods: Dense underbrush n=0.800 P2=4.44"
0.9 591 0.4400 10.68 Shallow Concentrated Flow, Shallow

Unpaved Kv= 16.1 fps

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

9.1 894 Total
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Subcatchment WS-3: WS-3

Hydrograph
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Summary for Subcatchment WS-4: WS-4

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

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

Area (ac) CN Description
0.010 87 Dirt roads, HSG C
0.005 82 Farmsteads, HSG C
0.015 89 Gravel roads, HSG C
0.000 96 Gravel surface, HSG C
0.009 98 Paved roads w/curbs & sewers, HSG C
4.594 70 Woods, Good, HSG C

4.633 70 Weighted Average

4.624 99.80% Pervious Area
0.009 0.20% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.0 88 0.4900 0.18 Sheet Flow, Sheet
Woods: Dense underbrush n=0.800 P2=4.44"
1.3 715 0.3500 9.52 Shallow Concentrated Flow, Shallow

Unpaved Kv= 16.1 fps

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

9.5 930 Total
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Subcatchment WS-4: WS-4
Hydrograph
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Summary for Subcatchment WS-5: WS-5

Runoff = 1094 cfs@ 8.03 hrs, Volume= 3.880 af, Depth= 3.31"

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

Area (ac) CN Description
* 0.000 0 ,HSGC

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

13.346 70  Woods, Good, HSG C

14.081 71 Weighted Average

14.081 100.00% Pervious Area

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

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

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

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

10.9 1,741 Total
Subcatchment WS-5: WS-5
Hydrograph
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Summary for Subcatchment WS-1: WS-1

Runoff = 313 cfs@ 7.93 hrs, Volume= 1.042 af, Depth= 5.03"

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

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

2.484 71 Weighted Average
2.484 100.00% Pervious Area

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

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

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

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

4.9 609 Total

Subcatchment WS-1: WS-1

Hydrograph
|

N 17 ype IA 24-hr
50-yr Rainfall=8.52"
Runoff Area=2.484 ac
| Runoff Volume=1.042 a
| Runoff Depth=5.03"
N Flow Length=609'
Tc=4.9 min
1- CN=71
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Summary for Subcatchment WS-2: WS-2

Runoff = 219cfs@ 7.96 hrs, Volume= 0.737 af, Depth= 4.91"

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

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

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.6 100 0.1400 0.30 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=4.44"
1.5 824 0.3100 8.96 Shallow Concentrated Flow, Shallow
Unpaved Kv= 16.1 fps

7.1 924 Total

Subcatchment WS-2: WS-2
Hydrograph
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Summary for Subcatchment WS-3: WS-3

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

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

Area (ac) CN Description
0.693 82 Farmsteads, HSG C
0.038 96 Gravel surface, HSG C
0.001 74 Pasture/grassland/range, Good, HSG C
0.202 98 Paved roads w/curbs & sewers, HSG C
0.714 79 Vineyard, Fair, HSG C
4.897 70 Woods, Good, HSG C

6.545 73 Weighted Average

6.344 96.92% Pervious Area
0.202 3.08% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.0 87 0.4800 0.18 Sheet Flow, Sheet
Woods: Dense underbrush n=0.800 P2=4.44"
0.9 591 0.4400 10.68 Shallow Concentrated Flow, Shallow

Unpaved Kv= 16.1 fps

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

9.1 894 Total
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Subcatchment WS-3: WS-3

Hydrograph
“ Type IA 24-h
8';' | | 50-yr Rainfall=8.52"
£l Runoff Area=6.545 ac
Runoff Volume=2.876 af
g 5 unoff Depth=5.27"
I B “low Length=894"
Tc=9.1 min
CN=73
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Summary for Subcatchment WS-4: WS-4

Runoff = 560cfs@ 8.01 hrs, Volume= 1.897 af, Depth= 4.91"

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

Area (ac) CN Description
0.010 87 Dirt roads, HSG C
0.005 82 Farmsteads, HSG C
0.015 89 Gravel roads, HSG C
0.000 96 Gravel surface, HSG C
0.009 98 Paved roads w/curbs & sewers, HSG C
4.594 70 Woods, Good, HSG C

4.633 70 Weighted Average

4.624 99.80% Pervious Area
0.009 0.20% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.0 88 0.4900 0.18 Sheet Flow, Sheet
Woods: Dense underbrush n=0.800 P2=4.44"
1.3 715 0.3500 9.52 Shallow Concentrated Flow, Shallow

Unpaved Kv= 16.1 fps

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

9.5 930 Total
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Subcatchment WS-4: WS-4

Hydrograph

6_:/ | [5.60 cfs |
| Type |A 24-hr
o1 | 50-yr Rainfall=8.52"
| | Runoff Area=4.633 ac
~ | Runoff Volume=1.897 af
I Runoff Depth=4.91"
g Flow Length=930"
Tc=9.5 min
g CN=70
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Summary for Subcatchment WS-5: WS-5

Runoff = 1747 cfs @ 8.01 hrs, Volume= 5.907 af, Depth= 5.03"

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

Area (ac) CN Description
* 0.000 0 ,HSGC

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

13.346 70  Woods, Good, HSG C

14.081 71 Weighted Average

14.081 100.00% Pervious Area

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

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

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

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

10.9 1,741 Total

Subcatchment WS-5: WS-5

Hydrograph
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Summary for Subcatchment WS-1: WS-1

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

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

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

2.484 71 Weighted Average
2.484 100.00% Pervious Area

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

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

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

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

4.9 609 Total

Subcatchment WS-1: WS-1

Hydrograph
17 Type IA 24-hr
] 100-yr Rainfall=9.36"
d| Runoff Area=2.484 ac
Runoff Volume=1.196 af

Flow (cfs)
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Summary for Subcatchment WS-2: WS-2

Runoff = 255cfs@ 7.96 hrs, Volume= 0.848 af, Depth= 5.65"

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

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

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.6 100 0.1400 0.30 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=4.44"
1.5 824 0.3100 8.96 Shallow Concentrated Flow, Shallow
Unpaved Kv= 16.1 fps

7.1 924 Total

Subcatchment WS-2: WS-2

Hydrograph
|
" Type IA 24-hr
| 100-yr Rainfall=9.36"
2} Runoff Area=1.799 ac

Runoff Volume=0.848 af

3 Runoff Depth=5.65"
g Flow Length=924"'
. c=7.1 min
CN=70
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Summary for Subcatchment WS-3: WS-3

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

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

Area (ac) CN Description
0.693 82 Farmsteads, HSG C
0.038 96 Gravel surface, HSG C
0.001 74 Pasture/grassland/range, Good, HSG C
0.202 98 Paved roads w/curbs & sewers, HSG C
0.714 79 Vineyard, Fair, HSG C
4.897 70 Woods, Good, HSG C

6.545 73 Weighted Average

6.344 96.92% Pervious Area
0.202 3.08% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.0 87 0.4800 0.18 Sheet Flow, Sheet
Woods: Dense underbrush n=0.800 P2=4.44"
0.9 591 0.4400 10.68 Shallow Concentrated Flow, Shallow

Unpaved Kv= 16.1 fps

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

9.1 894 Total
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Subcatchment WS-3: WS-3

Hydrograph
ol % Type IA 24-hr
ol | 100-yr Rainfall=9.36"
8] Runoff Area=6.545 ac
1 Runoff Volume=3.290 af
o Runoff Depth=6.03"
L Flow Length=894"
o T¢=9.1 min
. ' CN=7:
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Summary for Subcatchment WS-4: WS-4

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

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

Area (ac) CN Description
0.010 87 Dirt roads, HSG C
0.005 82 Farmsteads, HSG C
0.015 89 Gravel roads, HSG C
0.000 96 Gravel surface, HSG C
0.009 98 Paved roads w/curbs & sewers, HSG C
4.594 70 Woods, Good, HSG C

4.633 70 Weighted Average

4.624 99.80% Pervious Area
0.009 0.20% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.0 88 0.4900 0.18 Sheet Flow, Sheet
Woods: Dense underbrush n=0.800 P2=4.44"
1.3 715 0.3500 9.52 Shallow Concentrated Flow, Shallow

Unpaved Kv= 16.1 fps

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

9.5 930 Total
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Subcatchment WS-4: WS-4
Hydrograph
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Summary for Subcatchment WS-5: WS-5

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

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

Area (ac) CN Description
* 0.000 0 ,HSGC

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

13.346 70  Woods, Good, HSG C

14.081 71 Weighted Average

14.081 100.00% Pervious Area

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

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

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

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

10.9 1,741 Total

Subcatchment WS-5: WS-5

Hydrograph
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Summary for Subcatchment WS-1: WS-1

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

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

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

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

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

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

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

4.9 609 Total
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Subcatchment WS-1: WS-1
Hydrograph
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Summary for Subcatchment WS-2: WS-2

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

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

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

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.6 100 0.1400 0.30 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=4.44"
1.5 824 0.3100 8.96 Shallow Concentrated Flow, Shallow
Unpaved Kv= 16.1 fps

7.1 924 Total

Subcatchment WS-2: WS-2

Hydrograph
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Summary for Subcatchment WS-3: WS-3

Runoff = 262cfs@ 8.04 hrs, Volume= 1.009 af, Depth= 1.85"

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

Area (ac) CN Description

* 0.000 0 ,HSGC
0.514 82 Farmsteads, HSG C
0.001 74 Pasture/grassland/range, Good, HSG C
0.202 98 Paved roads w/curbs & sewers, HSG C
0.714 79 Vineyard, Fair, HSG C
0.870 75 Vineyard, Good, HSG C
4.245 70 Woods, Good, HSG C

6.545 73 Weighted Average

6.344 96.92% Pervious Area
0.202 3.08% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.0 87 0.4800 0.18 Sheet Flow, Sheet
Woods: Dense underbrush n=0.800 P2=4.44"
0.2 159 0.4600 10.92 Shallow Concentrated Flow, Shallow

Unpaved Kv= 16.1 fps
0.2 134 0.2400 12.16 24.33 Trap/Vee/Rect Channel Flow, Std. Ditch
Bot.W=0.00" D=1.00" Z=2.0"/" Top.W=4.00'

n=0.035
1.6 30 0.3000 0.32 Sheet Flow, Sheet - Post Rock Apron
Grass: Dense n=0.240 P2=4.44"
0.5 363 0.5500 11.94 Shallow Concentrated Flow, Shallow

Unpaved Kv= 16.1 fps

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

10.6 891 Total
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Subcatchment WS-3: WS-3
Hydrograph
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Summary for Subcatchment WS-4A: WS-4A

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

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

Area (ac) CN Description

1.086 75 Vineyard, Good, HSG C
1.010 70 Woods, Good, HSG C

2.096 73 Weighted Average

2.096 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

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

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

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

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

8.9 676 Total

Subcatchment WS-4A: WS-4A

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

Runoff = 096 cfs@ 8.02 hrs, Volume= 0.376 af, Depth= 1.78"

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

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

2.528 99.64% Pervious Area
0.009 0.36% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
79 60 0.2300 0.13 Sheet Flow, Sheet
Woods: Dense underbrush n=0.800 P2=4.44"
0.8 416 0.3000 8.82 Shallow Concentrated Flow, Shallow

Unpaved Kv= 16.1 fps

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

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

14 [[0.96 cfs

Type |A 24-hr
2-yr Rainfall=4.44'
Runoff Area=2.537 ac
Runoff Volume=0.376 a
Runoff Depth=1.78'
Flow Length=603
Tc=8.9 mir
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Summary for Subcatchment WS-5: WS-5

Runoff = 490cfs@ 8.05hrs, Volume= 1.998 af, Depth= 1.70"

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

Area (ac) CN Description
0.283 91 Fallow, bare soil, HSG C
0.334 74 Pasture/grassland/range, Good, HSG C
0.118 79 Vineyard, Fair, HSG C
2.254 75 Vineyard, Good, HSG C
11.093 70  Woods, Good, HSG C

14.081 71 Weighted Average

14.081 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

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

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

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

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

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

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

n=0.010

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

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

0.4 214 0.3700 9.79 Shallow Concentrated Flow, Shallow

Unpaved Kv=16.1 fps

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

123 1,852 Total
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Subcatchment WS-5: WS-5

Hydrograph
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Summary for Reach 3R: Reach 4B1

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

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

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

55.00' x 0.10" deep channel, n=0.350

Side Slope Z-value= 100.0 '/ Top Width= 75.00'
Length= 100.0" Slope= 0.3300 /'

Inlet Invert= 826.00', Outlet Invert=793.00'

I
Reach 3R: Reach 4B1
Hydrograph
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Summary for Reach 6R: Reach 4B2

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

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

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

0.00" x 1.00" deep channel, n=0.040

Side Slope Z-value=2.0"'/" Top Width=4.00'
Length=61.0' Slope= 0.3279 /'

Inlet Invert= 793.00', Outlet Invert= 773.00'

Reach 6R: Reach 4B2

Hydrograph
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Summary for Reach 7R: Reach 4B3

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

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

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

0.00" x 1.00" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width=4.00'
Length=127.0' Slope=0.3150"/"

Inlet Invert= 773.00', Outlet Invert= 733.00'

Reach 7R: Reach 4B3

Hydrograph
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Summary for Pond 1P: Detention Basin

Inflow Area = 2.096 ac, 0.00% Impervious, Inflow Depth = 1.85" for 2-yr event

Inflow = 0.85cfs@ 8.02 hrs, Volume= 0.323 af

Outflow = 0.64cfs@ 8.17 hrs, Volume= 0.313 af, Atten=24%, Lag= 8.6 min
Primary = 0.64cfs@ 8.17 hrs, Volume= 0.313 af

Secondary = 0.00cfs@ 1.00 hrs, Volume= 0.000 af

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

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

Volume Invert Avail.Storage Storage Description
#1 831.00' 5,781 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
831.00 483 0 0
832.00 722 603 603
833.00 986 854 1,457
834.00 1,276 1,131 2,588
835.00 1,590 1,433 4,021
836.00 1,930 1,760 5,781
Device Routing Invert OQutlet Devices
#1  Primary 831.50' 6.0" Round Culvert

L= 37.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 831.50' / 826.10' S=0.1459'/" Cc= 0.900
n=0.010, Flow Area= 0.20 sf
#2  Device 1 833.00" 18.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3  Secondary 833.00" 8.0" Round Culvert
L= 32.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 833.00' / 826.10' S=0.2156"'/" Cc= 0.900
n= 0.010, Flow Area= 0.35 sf

#4  Device 3 835.00" 18.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#5  Device 1 831.75" 2.0" W x 6.0" H Vert. Orifice/Grate X 4.00 C=0.600

Primary OutFlow Max=0.64 cfs @ 8.17 hrs HW=832.49' (Free Discharge)
T 1=Culvert (Inlet Controls 0.64 cfs @ 3.26 fps)

2=0Orifice/Grate ( Controls 0.00 cfs)

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

Secondary OutFlow Max=0.00 cfs @ 1.00 hrs HW=831.00" (Free Discharge)
T 3=Culvert ( Controls 0.00 cfs)
t_4=0rifice/Grate ( Controls 0.00 cfs)
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Pond 1P: Detention Basin
Hydrograph
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Summary for Link 5L: Outlet

Inflow Area = 4.633 ac, 0.20% Impervious, Inflow Depth > 1.78" for 2-yr event
Inflow = 1.45cfs@ 8.06 hrs, Volume= 0.689 af
Primary = 145cfs @ 8.06 hrs, Volume= 0.689 af, Atten= 0%, Lag= 0.0 min

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

Link 5L: Outlet
Hydrograph
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Flow (cfs)

1 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
Time (hours)




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

Prepared by PPI Engineering Printed 2/18/2020
HydroCAD® 10.00-24 s/n 09429 © 2018 HydroCAD Software Solutions LLC Page 45

Summary for Subcatchment WS-1: WS-1

Runoff = 196 cfs@ 7.96 hrs, Volume= 0.684 af, Depth= 3.31"

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

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

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

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

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

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

4.9 609 Total
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Subcatchment WS-1: WS-1

Hydrograph

e Type IA 24-hr
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Summary for Subcatchment WS-2: WS-2

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

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

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

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.6 100 0.1400 0.30 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=4.44"
1.5 824 0.3100 8.96 Shallow Concentrated Flow, Shallow
Unpaved Kv= 16.1 fps

7.1 924 Total

Subcatchment WS-2: WS-2
Hydrograph
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Summary for Subcatchment WS-3: WS-3

Runoff = 551cfs@ 8.02 hrs, Volume= 1.913 af, Depth= 3.51"

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

Area (ac) CN Description

* 0.000 0 ,HSGC
0.514 82 Farmsteads, HSG C
0.001 74 Pasture/grassland/range, Good, HSG C
0.202 98 Paved roads w/curbs & sewers, HSG C
0.714 79 Vineyard, Fair, HSG C
0.870 75 Vineyard, Good, HSG C
4.245 70 Woods, Good, HSG C

6.545 73 Weighted Average

6.344 96.92% Pervious Area
0.202 3.08% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.0 87 0.4800 0.18 Sheet Flow, Sheet
Woods: Dense underbrush n=0.800 P2=4.44"
0.2 159 0.4600 10.92 Shallow Concentrated Flow, Shallow

Unpaved Kv= 16.1 fps
0.2 134 0.2400 12.16 24.33 Trap/Vee/Rect Channel Flow, Std. Ditch
Bot.W=0.00" D=1.00" Z=2.0"/" Top.W=4.00'

n=0.035
1.6 30 0.3000 0.32 Sheet Flow, Sheet - Post Rock Apron
Grass: Dense n=0.240 P2=4.44"
0.5 363 0.5500 11.94 Shallow Concentrated Flow, Shallow

Unpaved Kv= 16.1 fps

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

10.6 891 Total
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Subcatchment WS-3: WS-3

Hydrograph
] [551cfs
Type |A 24-hr
d 10-yr Rainfall=6.50"
1 | Runoff Area=6.545 ac
g Runoff Volume=1.913 af
g Runoff Depth=3.51"
2 Flow Length=891"
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Summary for Subcatchment WS-4A: WS-4A

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

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

Area (ac) CN Description

1.086 75 Vineyard, Good, HSG C
1.010 70 Woods, Good, HSG C

2.096 73 Weighted Average

2.096 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

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

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

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

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

8.9 676 Total

Subcatchment WS-4A: WS-4A
Hydrograph

[1.78 cfs
Type IA 24-hr

10-yr Rainfall=6.50'
=2.096 ac

Runoff Area= >

Runoff Volume=0.613 af

g N unoff Def th=3.:‘|"
g Flow Length=676"
Tc=8.9 min

CN=73
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Summary for Subcatchment WS-4B: WS-4B

Runoff = 207 cfs@ 8.00 hrs, Volume= 0.720 af, Depth= 3.41"

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

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

2.528 99.64% Pervious Area
0.009 0.36% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
79 60 0.2300 0.13 Sheet Flow, Sheet
Woods: Dense underbrush n=0.800 P2=4.44"
0.8 416 0.3000 8.82 Shallow Concentrated Flow, Shallow

Unpaved Kv= 16.1 fps

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

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

21 | | ype |A 24-hr

| 10-yr Rainfall=6.50'
Runoff Area=2.537 ac
Runoff Volume=0.720 a
Runoff Depth=3.41'
-low Length=603'
Tc=8.9 mir
CN=7:
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n
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Summary for Subcatchment WS-5: WS-5

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

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

Area (ac) CN Description
0.283 91 Fallow, bare soil, HSG C
0.334 74 Pasture/grassland/range, Good, HSG C
0.118 79 Vineyard, Fair, HSG C
2.254 75 Vineyard, Good, HSG C
11.093 70  Woods, Good, HSG C

14.081 71 Weighted Average

14.081 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

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

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

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

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

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

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

n=0.010

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

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

0.4 214 0.3700 9.79 Shallow Concentrated Flow, Shallow

Unpaved Kv=16.1 fps

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

123 1,852 Total
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Subcatchment WS-5: WS-5

Hydrograph
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Summary for Reach 3R: Reach 4B1

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

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

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

55.00' x 0.10" deep channel, n=0.350

Side Slope Z-value= 100.0 '/ Top Width= 75.00'
Length= 100.0" Slope= 0.3300 /'

Inlet Invert= 826.00', Outlet Invert=793.00'

Reach 3R: Reach 4B1
Hydrograph

H Inflow
O Outflow

1.05 cfs

Flow (cfs)
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Summary for Reach 6R: Reach 4B2

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

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

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

0.00" x 1.00" deep channel, n=0.040

Side Slope Z-value=2.0"'/" Top Width=4.00'
Length=61.0' Slope= 0.3279 /'

Inlet Invert= 793.00', Outlet Invert= 773.00'

Reach 6R: Reach 4B2
Hydrograph

H Inflow
O Outflow

1.04 cfs

Flow (cfs)
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Summary for Reach 7R: Reach 4B3

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

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

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

0.00" x 1.00" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width=4.00'
Length=127.0' Slope=0.3150"/"

Inlet Invert= 773.00', Outlet Invert= 733.00'

Reach 7R: Reach 4B3
Hydrograph

H Inflow
O Outflow

1.04 cfs

Flow (cfs)
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Summary for Pond 1P: Detention Basin

Inflow Area = 2.096 ac, 0.00% Impervious, Inflow Depth = 3.51" for 10-yr event

Inflow = 1.78 cfs @ 8.00 hrs, Volume= 0.613 af

Outflow = 1.05cfs@ 8.28 hrs, Volume= 0.603 af, Atten=41%, Lag= 16.7 min
Primary = 1.05cfs @ 8.28 hrs, Volume= 0.603 af

Secondary = 0.00cfs@ 1.00 hrs, Volume= 0.000 af

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

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

Volume Invert Avail.Storage Storage Description
#1 831.00' 5,781 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
831.00 483 0 0
832.00 722 603 603
833.00 986 854 1,457
834.00 1,276 1,131 2,588
835.00 1,590 1,433 4,021
836.00 1,930 1,760 5,781
Device Routing Invert OQutlet Devices
#1  Primary 831.50' 6.0" Round Culvert

L= 37.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 831.50' / 826.10' S=0.1459'/" Cc= 0.900
n=0.010, Flow Area= 0.20 sf
#2  Device 1 833.00" 18.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3  Secondary 833.00" 8.0" Round Culvert
L= 32.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 833.00' / 826.10' S=0.2156"'/" Cc= 0.900
n= 0.010, Flow Area= 0.35 sf

#4  Device 3 835.00" 18.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#5  Device 1 831.75" 2.0" W x 6.0" H Vert. Orifice/Grate X 4.00 C=0.600

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

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

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

Secondary OutFlow Max=0.00 cfs @ 1.00 hrs HW=831.00" (Free Discharge)
T 3=Culvert ( Controls 0.00 cfs)
t_4=0rifice/Grate ( Controls 0.00 cfs)
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Pond 1P: Detention Basin
Hydrograph

= Inflow
[ Outflow
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Summary for Link 5L: Outlet

Inflow Area = 4.633 ac, 0.20% Impervious, Inflow Depth > 3.43" for 10-yr event
Inflow = 288cfs@ 8.04 hrs, Volume= 1.323 af
Primary = 2.88cfs@ 8.04 hrs, Volume= 1.323 af, Atten= 0%, Lag= 0.0 min

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

Link 5L: Outlet
Hydrograph

@ Inflow
0O Primary

Flow (cfs)
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Summary for Subcatchment WS-1: WS-1

Runoff = 313 cfs@ 7.93 hrs, Volume= 1.042 af, Depth= 5.03"

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

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

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

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

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

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

4.9 609 Total
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Subcatchment WS-1: WS-1
Hydrograph

3.13cfs |

50-yr Rainfall=8.52"
Runoff Area=2.484 ac
{ off Vol
| Runoff Depth=5.03"
1 Length=609'
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Summary for Subcatchment WS-2: WS-2

Runoff = 219cfs@ 7.96 hrs, Volume= 0.737 af, Depth= 4.91"

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

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

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.6 100 0.1400 0.30 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=4.44"
1.5 824 0.3100 8.96 Shallow Concentrated Flow, Shallow
Unpaved Kv= 16.1 fps

7.1 924 Total

Subcatchment WS-2: WS-2
Hydrograph
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Summary for Subcatchment WS-3: WS-3

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

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

Area (ac) CN Description

* 0.000 0 ,HSGC
0.514 82 Farmsteads, HSG C
0.001 74 Pasture/grassland/range, Good, HSG C
0.202 98 Paved roads w/curbs & sewers, HSG C
0.714 79 Vineyard, Fair, HSG C
0.870 75 Vineyard, Good, HSG C
4.245 70 Woods, Good, HSG C

6.545 73 Weighted Average

6.344 96.92% Pervious Area
0.202 3.08% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.0 87 0.4800 0.18 Sheet Flow, Sheet
Woods: Dense underbrush n=0.800 P2=4.44"
0.2 159 0.4600 10.92 Shallow Concentrated Flow, Shallow

Unpaved Kv= 16.1 fps
0.2 134 0.2400 12.16 24.33 Trap/Vee/Rect Channel Flow, Std. Ditch
Bot.W=0.00" D=1.00" Z=2.0"/" Top.W=4.00'

n=0.035
1.6 30 0.3000 0.32 Sheet Flow, Sheet - Post Rock Apron
Grass: Dense n=0.240 P2=4.44"
0.5 363 0.5500 11.94 Shallow Concentrated Flow, Shallow

Unpaved Kv= 16.1 fps

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

10.6 891 Total
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Subcatchment WS-3: WS-3

Hydrograph

9 [863cfs
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1 | Runoff Area=6.545 ac
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Summary for Subcatchment WS-4A: WS-4A

Runoff = 278 cfs@ 7.98 hrs, Volume= 0.921 af, Depth= 5.27"

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

Area (ac) CN Description
1.086 75 Vineyard, Good, HSG C
1.010 70 Woods, Good, HSG C

2.096 73 Weighted Average

2.096 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.0 88 0.4900 0.18 Sheet Flow, Sheet
Woods: Dense underbrush n=0.800 P2=4.44"
0.4 261 0.4800 11.15 Shallow Concentrated Flow, Shallow
Unpaved Kv= 16.1 fps
0.2 81 0.1000 7.85 15.70 Trap/Vee/Rect Channel Flow, Std. Ditch
Bot.W=0.00" D=1.00" Z=2.0"/" Top.W=4.00'
n=0.035
0.3 246 0.2300 13.49 4.71 Pipe Channel, 8" SWCPP
8.0" Round Area= 0.3 sf Perim=2.1" r=0.17"
n=0.016

8.9 676 Total

Subcatchment WS-4A: WS-4A
Hydrograph

[2.78 cfs
Type IA 24-hr

1. Runoff Area=2.096 ac
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Summary for Subcatchment WS-4B: WS-4B

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

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

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

2.528 99.64% Pervious Area
0.009 0.36% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
79 60 0.2300 0.13 Sheet Flow, Sheet
Woods: Dense underbrush n=0.800 P2=4.44"
0.8 416 0.3000 8.82 Shallow Concentrated Flow, Shallow

Unpaved Kv= 16.1 fps

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

8.9 603 Total
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Subcatchment WS-4B: WS-4B
Hydrograph
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Runoff Area=2.537 ac

] Runoff Volume=1.090 af

g 2 Runoff Depth=5.15"
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Summary for Subcatchment WS-5: WS-5

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

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

Area (ac) CN Description
0.283 91 Fallow, bare soil, HSG C
0.334 74 Pasture/grassland/range, Good, HSG C
0.118 79 Vineyard, Fair, HSG C
2.254 75 Vineyard, Good, HSG C
11.093 70  Woods, Good, HSG C

14.081 71 Weighted Average

14.081 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

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

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

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

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

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

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

n=0.010

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

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

0.4 214 0.3700 9.79 Shallow Concentrated Flow, Shallow

Unpaved Kv=16.1 fps

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

123 1,852 Total
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Subcatchment WS-5: WS-5

Hydrograph
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Summary for Reach 3R: Reach 4B1

Inflow Area = 2.096 ac, 0.00% Impervious, Inflow Depth = 5.22" for 50-yr event
Inflow = 146 cfs@ 8.34 hrs, Volume= 0.911 af
Outflow = 144 cfs@ 8.47 hrs, Volume= 0.911 af, Atten=1%, Lag=7.5 min

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

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

55.00' x 0.10" deep channel, n=0.350

Side Slope Z-value= 100.0 '/ Top Width= 75.00'
Length= 100.0" Slope= 0.3300 /'

Inlet Invert= 826.00', Outlet Invert=793.00'

1
Reach 3R: Reach 4B1
Hydrograph
Lo Elongg\lﬁw
Inflow Area=2.096 ac
Avg. Flow Depth=0.06"
Max Vel=0.37 fps
N . 50
g 0"
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Summary for Reach 6R: Reach 4B2

Inflow Area = 2.096 ac, 0.00% Impervious, Inflow Depth > 5.22" for 50-yr event
Inflow = 144 cfs@ 8.47 hrs, Volume= 0.911 af
Outflow = 144 cfs@ 8.47 hrs, Volume= 0.911 af, Atten=0%, Lag= 0.3 min

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

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

0.00" x 1.00" deep channel, n=0.040

Side Slope Z-value=2.0"'/" Top Width=4.00'
Length=61.0' Slope= 0.3279 /'

Inlet Invert= 793.00', Outlet Invert= 773.00'

Reach 6R: Reach 4B2
Hydrograph

H Inflow
O Outflow
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Summary for Reach 7R: Reach 4B3

Inflow Area = 2.096 ac, 0.00% Impervious, Inflow Depth > 5.22" for 50-yr event
Inflow = 144 cfs@ 8.47 hrs, Volume= 0.911 af
Outflow = 144 cfs@ 8.48 hrs, Volume= 0.911 af, Atten=0%, Lag= 0.6 min

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

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

0.00" x 1.00" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width=4.00'
Length=127.0' Slope=0.3150"/"

Inlet Invert= 773.00', Outlet Invert= 733.00'

Reach 7R: Reach 4B3
Hydrograph
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O Outflow
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Summary for Pond 1P: Detention Basin

Inflow Area = 2.096 ac, 0.00% Impervious, Inflow Depth = 5.27" for 50-yr event

Inflow = 278 cfs@ 7.98 hrs, Volume= 0.921 af

Outflow = 146 cfs @ 8.34 hrs, Volume= 0.911 af, Atten=47%, Lag=21.5 min
Primary = 1.35cfs @ 8.34 hrs, Volume= 0.910 af

Secondary = 0.11cfs@ 8.34 hrs, Volume= 0.001 af

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

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

Volume Invert Avail.Storage Storage Description
#1 831.00' 5,781 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
831.00 483 0 0
832.00 722 603 603
833.00 986 854 1,457
834.00 1,276 1,131 2,588
835.00 1,590 1,433 4,021
836.00 1,930 1,760 5,781
Device Routing Invert OQutlet Devices
#1  Primary 831.50' 6.0" Round Culvert

L= 37.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 831.50' / 826.10' S=0.1459'/" Cc= 0.900
n=0.010, Flow Area= 0.20 sf
#2  Device 1 833.00" 18.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3  Secondary 833.00" 8.0" Round Culvert
L= 32.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 833.00' / 826.10' S=0.2156"'/" Cc= 0.900
n= 0.010, Flow Area= 0.35 sf

#4  Device 3 835.00" 18.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#5  Device 1 831.75" 2.0" W x 6.0" H Vert. Orifice/Grate X 4.00 C=0.600

Primary OutFlow Max=1.35 cfs @ 8.34 hrs HW=835.03' (Free Discharge)
T 1=Culvert (Inlet Controls 1.35 cfs @ 6.89 fps)

2=0Orifice/Grate (Passes < 12.13 cfs potential flow)

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

Secondary OutFlow Max=0.09 cfs @ 8.34 hrs HW=835.03' (Free Discharge)
T 3=culvert (Passes 0.09 cfs of 1.73 cfs potential flow)
T _4=0Orifice/Grate (Weir Controls 0.09 cfs @ 0.58 fps)
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Pond 1P: Detention Basin
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Summary for Link 5L: Outlet

Inflow Area = 4.633 ac, 0.20% Impervious, Inflow Depth > 5.18" for 50-yr event
Inflow = 434 cfs@ 8.02 hrs, Volume= 2.001 af
Primary = 434 cfs@ 8.02 hrs, Volume= 2.001 af, Atten=0%, Lag= 0.0 min

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

Link 5L: Outlet

Hydrograph
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Summary for Subcatchment WS-1: WS-1

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

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

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

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

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

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

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

4.9 609 Total
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Flow (cfs)
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Summary for Subcatchment WS-2: WS-2

Runoff = 255cfs@ 7.96 hrs, Volume= 0.848 af, Depth= 5.65"

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

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

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.6 100 0.1400 0.30 Sheet Flow, Sheet
Grass: Dense n=0.240 P2=4.44"
1.5 824 0.3100 8.96 Shallow Concentrated Flow, Shallow
Unpaved Kv= 16.1 fps

7.1 924 Total

Subcatchment WS-2: WS-2
Hydrograph
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Summary for Subcatchment WS-3: WS-3

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

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

Area (ac) CN Description

* 0.000 0 ,HSGC
0.514 82 Farmsteads, HSG C
0.001 74 Pasture/grassland/range, Good, HSG C
0.202 98 Paved roads w/curbs & sewers, HSG C
0.714 79 Vineyard, Fair, HSG C
0.870 75 Vineyard, Good, HSG C
4.245 70 Woods, Good, HSG C

6.545 73 Weighted Average

6.344 96.92% Pervious Area
0.202 3.08% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.0 87 0.4800 0.18 Sheet Flow, Sheet
Woods: Dense underbrush n=0.800 P2=4.44"
0.2 159 0.4600 10.92 Shallow Concentrated Flow, Shallow

Unpaved Kv= 16.1 fps
0.2 134 0.2400 12.16 24.33 Trap/Vee/Rect Channel Flow, Std. Ditch
Bot.W=0.00" D=1.00" Z=2.0"/" Top.W=4.00'

n=0.035
1.6 30 0.3000 0.32 Sheet Flow, Sheet - Post Rock Apron
Grass: Dense n=0.240 P2=4.44"
0.5 363 0.5500 11.94 Shallow Concentrated Flow, Shallow

Unpaved Kv= 16.1 fps

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

10.6 891 Total
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Subcatchment WS-3: WS-3

Hydrograph
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Summary for Subcatchment WS-4A: WS-4A

Runoff = 321cfs@ 7.98 hrs, Volume= 1.054 af, Depth= 6.03"

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

Area (ac) CN Description

1.086 75 Vineyard, Good, HSG C
1.010 70 Woods, Good, HSG C

2.096 73 Weighted Average

2.096 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

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

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

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

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

8.9 676 Total

Subcatchment WS-4A: WS-4A
Hydrograph

Flow (cfs)

;"'I'/"'I;"'I'"'I;"'I'"'I;"'I;'"I'/"'I'/"'I'/"'I'/"'I""I;'"I'"'I'/"'I;"'I""I""I""I""I
8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Time (hours)




Post-Project Type IA 24-hr 100-yr Rainfall=9.36"

Prepared by PPI Engineering Printed 2/18/2020
HydroCAD® 10.00-24 s/n 09429 © 2018 HydroCAD Software Solutions LLC Page 83

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

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

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

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

2.528 99.64% Pervious Area
0.009 0.36% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
79 60 0.2300 0.13 Sheet Flow, Sheet
Woods: Dense underbrush n=0.800 P2=4.44"
0.8 416 0.3000 8.82 Shallow Concentrated Flow, Shallow

Unpaved Kv= 16.1 fps

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

8.9 603 Total
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Subcatchment WS-4B: WS-4B
Hydrograph
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Summary for Subcatchment WS-5: WS-5

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

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

Area (ac) CN Description
0.283 91 Fallow, bare soil, HSG C
0.334 74 Pasture/grassland/range, Good, HSG C
0.118 79 Vineyard, Fair, HSG C
2.254 75 Vineyard, Good, HSG C
11.093 70  Woods, Good, HSG C

14.081 71 Weighted Average

14.081 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

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

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

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

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

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

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

n=0.010

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

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

0.4 214 0.3700 9.79 Shallow Concentrated Flow, Shallow

Unpaved Kv=16.1 fps

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

123 1,852 Total
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Subcatchment WS-5: WS-5
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Summary for Reach 3R: Reach 4B1

Inflow Area = 2.096 ac, 0.00% Impervious, Inflow Depth = 5.98" for 100-yr event
Inflow = 256 cfs@ 8.13 hrs, Volume= 1.044 af
Outflow = 241 cfs@ 8.25 hrs, Volume= 1.044 af, Atten=6%, Lag= 6.9 min

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

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

55.00' x 0.10" deep channel, n=0.350

Side Slope Z-value= 100.0 '/ Top Width= 75.00'
Length= 100.0" Slope= 0.3300 /'

Inlet Invert= 826.00', Outlet Invert=793.00'

+
Reach 3R: Reach 4B1
Hydrograph
] 0 Guitow
o Inflow Area=2.096 ac
%é Avg. Flow Depth=0.09'
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8 2 =0.3300 "/
2 o 0.3300 '/
. Z% Capacity=3.10 cfs
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Summary for Reach 6R: Reach 4B2

Inflow Area = 2.096 ac, 0.00% Impervious, Inflow Depth > 5.98" for 100-yr event
Inflow = 241cfs@ 8.25 hrs, Volume= 1.044 af
Outflow = 241 cfs@ 8.25 hrs, Volume= 1.044 af, Atten=0%, Lag= 0.3 min

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

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

0.00" x 1.00" deep channel, n=0.040

Side Slope Z-value=2.0"'/" Top Width=4.00'
Length=61.0' Slope= 0.3279 /'

Inlet Invert= 793.00', Outlet Invert= 773.00'

Reach 6R: Reach 4B2

Hydrograph
[ Inflow
241 cfs | | O Outflow
s Inflow Area=2.096 ac
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1 | Capacity=24.88 cfs
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Summary for Reach 7R: Reach 4B3

Inflow Area = 2.096 ac, 0.00% Impervious, Inflow Depth > 5.98" for 100-yr event
Inflow = 241cfs@ 8.25 hrs, Volume= 1.044 af
Outflow = 241 cfs@ 8.26 hrs, Volume= 1.044 af, Atten=0%, Lag= 0.5 min

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

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

0.00" x 1.00" deep channel, n=0.035

Side Slope Z-value=2.0"'/" Top Width=4.00'
Length=127.0' Slope=0.3150"/"

Inlet Invert= 773.00', Outlet Invert= 733.00'

Reach 7R: Reach 4B3

Hydrograph
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Summary for Pond 1P: Detention Basin

Inflow Area = 2.096 ac, 0.00% Impervious, Inflow Depth = 6.03" for 100-yr event
Inflow = 321cfs@ 7.98 hrs, Volume= 1.054 af

Outflow = 256 cfs@ 8.13 hrs, Volume= 1.044 af, Atten=20%, Lag= 9.1 min
Primary = 1.38cfs @ 8.13 hrs, Volume= 1.018 af

Secondary = 1.18cfs @ 8.13 hrs, Volume= 0.025 af

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

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

Volume Invert Avail.Storage Storage Description
#1 831.00' 5,781 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
831.00 483 0 0
832.00 722 603 603
833.00 986 854 1,457
834.00 1,276 1,131 2,588
835.00 1,590 1,433 4,021
836.00 1,930 1,760 5,781
Device Routing Invert OQutlet Devices
#1  Primary 831.50' 6.0" Round Culvert

L= 37.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 831.50' / 826.10' S=0.1459'/" Cc= 0.900
n=0.010, Flow Area= 0.20 sf
#2  Device 1 833.00" 18.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3  Secondary 833.00" 8.0" Round Culvert
L= 32.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 833.00' / 826.10' S=0.2156"'/" Cc= 0.900
n= 0.010, Flow Area= 0.35 sf

#4  Device 3 835.00" 18.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#5  Device 1 831.75" 2.0" W x 6.0" H Vert. Orifice/Grate X 4.00 C=0.600

Primary OutFlow Max=1.38 cfs @ 8.13 hrs HW=835.18' (Free Discharge)
T _1=Culvert (Inlet Controls 1.38 cfs @ 7.04 fps)

2=0Orifice/Grate (Passes < 12.56 cfs potential flow)

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

Secondary OutFlow Max=1.17 cfs @ 8.13 hrs HW=835.18" (Free Discharge)
T 3=Culvert (Passes 1.17 cfs of 1.80 cfs potential flow)
t_4=0rifice/Grate (Weir Controls 1.17 cfs @ 1.38 fps)
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Pond 1P: Detention Basin
Hydrograph
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Summary for Link 5L: Outlet

Inflow Area = 4.633 ac, 0.20% Impervious, Inflow Depth = 5.94" for 100-yr event
Inflow = 497 cfs@ 8.02 hrs, Volume= 2.292 af
Primary = 497 cfs@ 8.02 hrs, Volume= 2.292 af, Atten= 0%, Lag= 0.0 min

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

Link 5L: Outlet
Hydrograph
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