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 8. PRE AND POST DEVELOPMENT ANALYSIS AT 110 CEDAR HILL DR 
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13S

Pre Dev. Basin 7

14S

Pre Dev. Basin 8

34S
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Pre Drainage Area 1

45R

Flowpath Donwstream

 POA 6

46R

Flowpath Donwstream

 POA 5

48R

Flowpath Donwstream

 POA 4

7L

Pre Dev. POA at 110

 Cedar Hill Dr

Routing Diagram for Downstream Analysis - ZCP
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Subcat Reach Pond Link
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1-yr Type II 24-hr Default 24.00 1 3.16 2

2 2-yr Type II 24-hr Default 24.00 1 3.82 2

3 25-yr Type II 24-hr Default 24.00 1 6.54 2

4 100-yr Type II 24-hr Default 24.00 1 8.17 2
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Area Listing (selected nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

198.400 68 1 acre lots, 20% imp, HSG B  (41S)

1.351 69 50-75% Grass cover, Fair, HSG B  (14S)

1.518 56 Brush, Fair, HSG B  (12S, 34S)

0.854 48 Brush, Good, HSG B  (35S)

0.708 67 Brush, Poor, HSG B  (13S)

23.054 60 Woods, Fair, HSG B  (12S, 14S, 34S, 35S)

4.762 55 Woods, Good, HSG B  (13S)

230.647 67 TOTAL AREA
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Soil Listing (selected nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

230.647 HSG B 12S, 13S, 14S, 34S, 35S, 41S

0.000 HSG C

0.000 HSG D

0.000 Other

230.647 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 198.400 0.000 0.000 0.000 198.400 1 acre lots, 20% imp 41S

0.000 1.351 0.000 0.000 0.000 1.351 50-75% Grass cover, Fair 14S

0.000 1.518 0.000 0.000 0.000 1.518 Brush, Fair 12S, 

34S

0.000 0.854 0.000 0.000 0.000 0.854 Brush, Good 35S

0.000 0.708 0.000 0.000 0.000 0.708 Brush, Poor 13S

0.000 23.054 0.000 0.000 0.000 23.054 Woods, Fair 12S, 

14S, 

34S, 

35S

0.000 4.762 0.000 0.000 0.000 4.762 Woods, Good 13S

0.000 230.647 0.000 0.000 0.000 230.647 TOTAL AREA
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Time span=0.10-200.00 hrs, dt=0.10 hrs, 2000 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=441,055 sf   0.00% Impervious   Runoff Depth=0.39"Subcatchment 12S: Pre Dev. Basin 6
   Flow Length=1,222'   Slope=0.0441 '/'   Tc=12.4 min   CN=60   Runoff=3.49 cfs  0.331 af

Runoff Area=238,293 sf   0.00% Impervious   Runoff Depth=0.30"Subcatchment 13S: Pre Dev. Basin 7
   Flow Length=977'   Slope=0.0468 '/'   Tc=10.2 min   CN=57   Runoff=1.16 cfs  0.135 af

Runoff Area=289,814 sf   0.00% Impervious   Runoff Depth=0.46"Subcatchment 14S: Pre Dev. Basin 8
   Flow Length=826'   Slope=0.0447 '/'   Tc=9.1 min   CN=62   Runoff=3.40 cfs  0.257 af

Runoff Area=130,388 sf   0.00% Impervious   Runoff Depth=0.36"Subcatchment 34S: Pre Dev. Basin 4
   Flow Length=561'   Slope=0.0221 '/'   Tc=8.9 min   CN=59   Runoff=0.97 cfs  0.090 af

Runoff Area=305,128 sf   0.00% Impervious   Runoff Depth=0.36"Subcatchment 35S: Pre Dev. Basin 5
   Flow Length=998'   Slope=0.0301 '/'   Tc=12.3 min   CN=59   Runoff=2.07 cfs  0.210 af

Runoff Area=198.400 ac   20.00% Impervious   Runoff Depth=0.71"Subcatchment 41S: Pre Drainage Area 1
   Flow Length=4,195'   Slope=0.0177 '/'   Tc=45.4 min   CN=68   Runoff=74.63 cfs  11.755 af

Avg. Flow Depth=0.62'   Max Vel=1.00 fps   Inflow=6.37 cfs  0.589 afReach 45R: Flowpath Donwstream POA 
n=0.100   L=1,509.0'   S=0.0154 '/'   Capacity=6.78 cfs   Outflow=2.71 cfs  0.589 af

Avg. Flow Depth=0.24'   Max Vel=0.72 fps   Inflow=1.16 cfs  0.135 afReach 46R: Flowpath Donwstream POA 
n=0.100   L=1,036.0'   S=0.0267 '/'   Capacity=8.94 cfs   Outflow=0.49 cfs  0.135 af

Avg. Flow Depth=0.32'   Max Vel=0.68 fps   Inflow=2.92 cfs  0.299 afReach 48R: Flowpath Donwstream POA 
n=0.100   L=2,757.0'   S=0.0173 '/'   Capacity=7.18 cfs   Outflow=0.68 cfs  0.299 af

   Inflow=76.61 cfs  12.778 afLink 7L: Pre Dev. POA at 110 Cedar Hill Dr
   Primary=76.61 cfs  12.778 af

Total Runoff Area = 230.647 ac   Runoff Volume = 12.778 af   Average Runoff Depth = 0.66"
82.80% Pervious = 190.967 ac     17.20% Impervious = 39.680 ac
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Summary for Subcatchment 12S: Pre Dev. Basin 6

Runoff = 3.49 cfs @ 12.10 hrs,  Volume= 0.331 af,  Depth= 0.39"
     Routed to Reach 45R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

401,238 60 Woods, Fair, HSG B
39,817 56 Brush, Fair, HSG B

441,055 60 Weighted Average
441,055 100.00% Pervious Area

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

12.4 1,222 0.0441 1.65 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 12S: Pre Dev. Basin 6

Runoff
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=441,055 sf

Runoff Volume=0.331 af

Runoff Depth=0.39"

Flow Length=1,222'

Slope=0.0441 '/'

Tc=12.4 min

CN=60  3.49 cfs  
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Summary for Subcatchment 13S: Pre Dev. Basin 7

Runoff = 1.16 cfs @ 12.09 hrs,  Volume= 0.135 af,  Depth= 0.30"
     Routed to Reach 46R : Flowpath Donwstream POA 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

207,447 55 Woods, Good, HSG B
30,846 67 Brush, Poor, HSG B

238,293 57 Weighted Average
238,293 100.00% Pervious Area

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

10.2 977 0.0468 1.60 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 13S: Pre Dev. Basin 7

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=238,293 sf

Runoff Volume=0.135 af

Runoff Depth=0.30"

Flow Length=977'

Slope=0.0468 '/'

Tc=10.2 min

CN=57

  1.16 cfs  
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Summary for Subcatchment 14S: Pre Dev. Basin 8

Runoff = 3.40 cfs @ 12.03 hrs,  Volume= 0.257 af,  Depth= 0.46"
     Routed to Reach 45R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

230,959 60 Woods, Fair, HSG B
58,855 69 50-75% Grass cover, Fair, HSG B

289,814 62 Weighted Average
289,814 100.00% Pervious Area

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

9.1 826 0.0447 1.51 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 14S: Pre Dev. Basin 8

Runoff

Hydrograph
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=289,814 sf

Runoff Volume=0.257 af

Runoff Depth=0.46"

Flow Length=826'

Slope=0.0447 '/'

Tc=9.1 min

CN=62  3.40 cfs  
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Summary for Subcatchment 34S: Pre Dev. Basin 4

Runoff = 0.97 cfs @ 12.04 hrs,  Volume= 0.090 af,  Depth= 0.36"
     Routed to Reach 48R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

104,102 60 Woods, Fair, HSG B
26,286 56 Brush, Fair, HSG B

130,388 59 Weighted Average
130,388 100.00% Pervious Area

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

8.9 561 0.0221 1.06 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 34S: Pre Dev. Basin 4

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=130,388 sf

Runoff Volume=0.090 af

Runoff Depth=0.36"

Flow Length=561'

Slope=0.0221 '/'

Tc=8.9 min

CN=59

  0.97 cfs  
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Summary for Subcatchment 35S: Pre Dev. Basin 5

Runoff = 2.07 cfs @ 12.10 hrs,  Volume= 0.210 af,  Depth= 0.36"
     Routed to Reach 48R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

267,919 60 Woods, Fair, HSG B
37,209 48 Brush, Good, HSG B

305,128 59 Weighted Average
305,128 100.00% Pervious Area

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

12.3 998 0.0301 1.36 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 35S: Pre Dev. Basin 5

Runoff

Hydrograph
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=305,128 sf

Runoff Volume=0.210 af

Runoff Depth=0.36"

Flow Length=998'

Slope=0.0301 '/'

Tc=12.3 min

CN=59
  2.07 cfs  
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Summary for Subcatchment 41S: Pre Drainage Area 1

Runoff = 74.63 cfs @ 12.51 hrs,  Volume= 11.755 af,  Depth= 0.71"
     Routed to Link 7L : Pre Dev. POA at 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (ac) CN Description

198.400 68 1 acre lots, 20% imp, HSG B

158.720 80.00% Pervious Area
39.680 20.00% Impervious Area

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

45.4 4,195 0.0177 1.54 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 41S: Pre Drainage Area 1

Runoff

Hydrograph
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=198.400 ac

Runoff Volume=11.755 af

Runoff Depth=0.71"

Flow Length=4,195'

Slope=0.0177 '/'

Tc=45.4 min

CN=68

  74.63 cfs  
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Summary for Reach 45R: Flowpath Donwstream POA 6

Inflow Area = 16.778 ac, 0.00% Impervious,  Inflow Depth = 0.42"    for  1-yr event
Inflow = 6.37 cfs @ 12.07 hrs,  Volume= 0.589 af
Outflow = 2.71 cfs @ 12.72 hrs,  Volume= 0.589 af,  Atten= 57%,  Lag= 39.0 min
     Routed to Link 7L : Pre Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.00 fps,  Min. Travel Time= 25.1 min
Avg. Velocity = 0.21 fps,  Avg. Travel Time= 120.1 min

Peak Storage= 4,105 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.62' , Surface Width= 6.63'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 6.78 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,509.0'   Slope= 0.0154 '/'
Inlet Invert= 505.43',  Outlet Invert= 482.25'

‡

Reach 45R: Flowpath Donwstream POA 6

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=16.778 ac

Avg. Flow Depth=0.62'

Max Vel=1.00 fps

n=0.100

L=1,509.0'

S=0.0154 '/'

Capacity=6.78 cfs

  6.37 cfs  

  2.71 cfs  
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Summary for Reach 46R: Flowpath Donwstream POA 5

Inflow Area = 5.470 ac, 0.00% Impervious,  Inflow Depth = 0.30"    for  1-yr event
Inflow = 1.16 cfs @ 12.09 hrs,  Volume= 0.135 af
Outflow = 0.49 cfs @ 12.74 hrs,  Volume= 0.135 af,  Atten= 58%,  Lag= 38.7 min
     Routed to Link 7L : Pre Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.72 fps,  Min. Travel Time= 24.0 min
Avg. Velocity = 0.24 fps,  Avg. Travel Time= 71.0 min

Peak Storage= 708 cf @ 12.34 hrs
Average Depth at Peak Storage= 0.24' , Surface Width= 4.19'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 8.94 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,036.0'   Slope= 0.0267 '/'
Inlet Invert= 509.93',  Outlet Invert= 482.25'

‡

Reach 46R: Flowpath Donwstream POA 5

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=5.470 ac

Avg. Flow Depth=0.24'

Max Vel=0.72 fps

n=0.100

L=1,036.0'

S=0.0267 '/'

Capacity=8.94 cfs

  1.16 cfs  

  0.49 cfs  
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Summary for Reach 48R: Flowpath Donwstream POA 4

Inflow Area = 9.998 ac, 0.00% Impervious,  Inflow Depth = 0.36"    for  1-yr event
Inflow = 2.92 cfs @ 12.09 hrs,  Volume= 0.299 af
Outflow = 0.68 cfs @ 13.78 hrs,  Volume= 0.299 af,  Atten= 77%,  Lag= 101.6 min
     Routed to Link 7L : Pre Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.68 fps,  Min. Travel Time= 67.1 min
Avg. Velocity = 0.16 fps,  Avg. Travel Time= 293.9 min

Peak Storage= 2,749 cf @ 12.65 hrs
Average Depth at Peak Storage= 0.32' , Surface Width= 4.75'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 7.18 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 2,757.0'   Slope= 0.0173 '/'
Inlet Invert= 529.84',  Outlet Invert= 482.25'

‡

Reach 48R: Flowpath Donwstream POA 4

Inflow
Outflow

Hydrograph

Time  (hours)
200190180170160150140130120110100908070605040302010

F
lo

w
  

(c
fs

)

3

2

1

0

Inflow Area=9.998 ac

Avg. Flow Depth=0.32'

Max Vel=0.68 fps

n=0.100

L=2,757.0'

S=0.0173 '/'

Capacity=7.18 cfs

  2.92 cfs  

  0.68 cfs  
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Summary for Link 7L: Pre Dev. POA at 110 Cedar Hill Dr

Inflow Area = 230.647 ac, 17.20% Impervious,  Inflow Depth = 0.66"    for  1-yr event
Inflow = 76.61 cfs @ 12.53 hrs,  Volume= 12.778 af
Primary = 76.61 cfs @ 12.53 hrs,  Volume= 12.778 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 7L: Pre Dev. POA at 110 Cedar Hill Dr

Inflow
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Hydrograph
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Inflow Area=230.647 ac

  76.61 cfs  
  76.61 cfs  
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Time span=0.10-200.00 hrs, dt=0.10 hrs, 2000 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=441,055 sf   0.00% Impervious   Runoff Depth=0.68"Subcatchment 12S: Pre Dev. Basin 6
   Flow Length=1,222'   Slope=0.0441 '/'   Tc=12.4 min   CN=60   Runoff=7.29 cfs  0.570 af

Runoff Area=238,293 sf   0.00% Impervious   Runoff Depth=0.54"Subcatchment 13S: Pre Dev. Basin 7
   Flow Length=977'   Slope=0.0468 '/'   Tc=10.2 min   CN=57   Runoff=2.89 cfs  0.247 af

Runoff Area=289,814 sf   0.00% Impervious   Runoff Depth=0.77"Subcatchment 14S: Pre Dev. Basin 8
   Flow Length=826'   Slope=0.0447 '/'   Tc=9.1 min   CN=62   Runoff=6.67 cfs  0.428 af

Runoff Area=130,388 sf   0.00% Impervious   Runoff Depth=0.63"Subcatchment 34S: Pre Dev. Basin 4
   Flow Length=561'   Slope=0.0221 '/'   Tc=8.9 min   CN=59   Runoff=2.26 cfs  0.157 af

Runoff Area=305,128 sf   0.00% Impervious   Runoff Depth=0.63"Subcatchment 35S: Pre Dev. Basin 5
   Flow Length=998'   Slope=0.0301 '/'   Tc=12.3 min   CN=59   Runoff=4.56 cfs  0.368 af

Runoff Area=198.400 ac   20.00% Impervious   Runoff Depth=1.09"Subcatchment 41S: Pre Drainage Area 1
   Flow Length=4,195'   Slope=0.0177 '/'   Tc=45.4 min   CN=68   Runoff=125.05 cfs  18.066 af

Avg. Flow Depth=0.94'   Max Vel=1.32 fps   Inflow=13.31 cfs  0.998 afReach 45R: Flowpath Donwstream 
n=0.100   L=1,509.0'   S=0.0154 '/'   Capacity=6.78 cfs   Outflow=6.66 cfs  0.998 af

Avg. Flow Depth=0.42'   Max Vel=1.02 fps   Inflow=2.89 cfs  0.247 afReach 46R: Flowpath Donwstream POA 
n=0.100   L=1,036.0'   S=0.0267 '/'   Capacity=8.94 cfs   Outflow=1.52 cfs  0.247 af

Avg. Flow Depth=0.49'   Max Vel=0.92 fps   Inflow=6.43 cfs  0.525 afReach 48R: Flowpath Donwstream POA 
n=0.100   L=2,757.0'   S=0.0173 '/'   Capacity=7.18 cfs   Outflow=1.77 cfs  0.525 af

   Inflow=132.96 cfs  19.835 afLink 7L: Pre Dev. POA at 110 Cedar Hill Dr
   Primary=132.96 cfs  19.835 af

Total Runoff Area = 230.647 ac   Runoff Volume = 19.835 af   Average Runoff Depth = 1.03"
82.80% Pervious = 190.967 ac     17.20% Impervious = 39.680 ac
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Summary for Subcatchment 12S: Pre Dev. Basin 6

Runoff = 7.29 cfs @ 12.08 hrs,  Volume= 0.570 af,  Depth= 0.68"
     Routed to Reach 45R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

401,238 60 Woods, Fair, HSG B
39,817 56 Brush, Fair, HSG B

441,055 60 Weighted Average
441,055 100.00% Pervious Area

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

12.4 1,222 0.0441 1.65 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 12S: Pre Dev. Basin 6

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=441,055 sf

Runoff Volume=0.570 af

Runoff Depth=0.68"

Flow Length=1,222'

Slope=0.0441 '/'

Tc=12.4 min

CN=60

  7.29 cfs  
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Summary for Subcatchment 13S: Pre Dev. Basin 7

Runoff = 2.89 cfs @ 12.06 hrs,  Volume= 0.247 af,  Depth= 0.54"
     Routed to Reach 46R : Flowpath Donwstream POA 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

207,447 55 Woods, Good, HSG B
30,846 67 Brush, Poor, HSG B

238,293 57 Weighted Average
238,293 100.00% Pervious Area

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

10.2 977 0.0468 1.60 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 13S: Pre Dev. Basin 7

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=238,293 sf

Runoff Volume=0.247 af

Runoff Depth=0.54"

Flow Length=977'

Slope=0.0468 '/'

Tc=10.2 min

CN=57
  2.89 cfs  
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Summary for Subcatchment 14S: Pre Dev. Basin 8

Runoff = 6.67 cfs @ 12.02 hrs,  Volume= 0.428 af,  Depth= 0.77"
     Routed to Reach 45R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

230,959 60 Woods, Fair, HSG B
58,855 69 50-75% Grass cover, Fair, HSG B

289,814 62 Weighted Average
289,814 100.00% Pervious Area

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

9.1 826 0.0447 1.51 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 14S: Pre Dev. Basin 8

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=289,814 sf

Runoff Volume=0.428 af

Runoff Depth=0.77"

Flow Length=826'

Slope=0.0447 '/'

Tc=9.1 min

CN=62

  6.67 cfs  
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Summary for Subcatchment 34S: Pre Dev. Basin 4

Runoff = 2.26 cfs @ 12.03 hrs,  Volume= 0.157 af,  Depth= 0.63"
     Routed to Reach 48R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

104,102 60 Woods, Fair, HSG B
26,286 56 Brush, Fair, HSG B

130,388 59 Weighted Average
130,388 100.00% Pervious Area

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

8.9 561 0.0221 1.06 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 34S: Pre Dev. Basin 4

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=130,388 sf

Runoff Volume=0.157 af

Runoff Depth=0.63"

Flow Length=561'

Slope=0.0221 '/'

Tc=8.9 min

CN=59
  2.26 cfs  
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Summary for Subcatchment 35S: Pre Dev. Basin 5

Runoff = 4.56 cfs @ 12.09 hrs,  Volume= 0.368 af,  Depth= 0.63"
     Routed to Reach 48R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

267,919 60 Woods, Fair, HSG B
37,209 48 Brush, Good, HSG B

305,128 59 Weighted Average
305,128 100.00% Pervious Area

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

12.3 998 0.0301 1.36 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 35S: Pre Dev. Basin 5

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=305,128 sf

Runoff Volume=0.368 af

Runoff Depth=0.63"

Flow Length=998'

Slope=0.0301 '/'

Tc=12.3 min

CN=59  4.56 cfs  
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Summary for Subcatchment 41S: Pre Drainage Area 1

Runoff = 125.05 cfs @ 12.49 hrs,  Volume= 18.066 af,  Depth= 1.09"
     Routed to Link 7L : Pre Dev. POA at 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (ac) CN Description

198.400 68 1 acre lots, 20% imp, HSG B

158.720 80.00% Pervious Area
39.680 20.00% Impervious Area

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

45.4 4,195 0.0177 1.54 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 41S: Pre Drainage Area 1

Runoff

Hydrograph
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=198.400 ac

Runoff Volume=18.066 af

Runoff Depth=1.09"

Flow Length=4,195'

Slope=0.0177 '/'

Tc=45.4 min

CN=68

  125.05 cfs  
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Summary for Reach 45R: Flowpath Donwstream POA 6

Inflow Area = 16.778 ac, 0.00% Impervious,  Inflow Depth = 0.71"    for  2-yr event
Inflow = 13.31 cfs @ 12.05 hrs,  Volume= 0.998 af
Outflow = 6.66 cfs @ 12.54 hrs,  Volume= 0.998 af,  Atten= 50%,  Lag= 29.7 min
     Routed to Link 7L : Pre Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.32 fps,  Min. Travel Time= 19.1 min
Avg. Velocity = 0.23 fps,  Avg. Travel Time= 108.7 min

Peak Storage= 7,785 cf @ 12.23 hrs
Average Depth at Peak Storage= 0.94' , Surface Width= 8.21'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 6.78 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,509.0'   Slope= 0.0154 '/'
Inlet Invert= 505.43',  Outlet Invert= 482.25'

‡

Reach 45R: Flowpath Donwstream POA 6

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=16.778 ac

Avg. Flow Depth=0.94'

Max Vel=1.32 fps

n=0.100

L=1,509.0'

S=0.0154 '/'

Capacity=6.78 cfs

  13.31 cfs  

  6.66 cfs  
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Summary for Reach 46R: Flowpath Donwstream POA 5

Inflow Area = 5.470 ac, 0.00% Impervious,  Inflow Depth = 0.54"    for  2-yr event
Inflow = 2.89 cfs @ 12.06 hrs,  Volume= 0.247 af
Outflow = 1.52 cfs @ 12.52 hrs,  Volume= 0.247 af,  Atten= 47%,  Lag= 27.5 min
     Routed to Link 7L : Pre Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.02 fps,  Min. Travel Time= 16.9 min
Avg. Velocity = 0.27 fps,  Avg. Travel Time= 62.9 min

Peak Storage= 1,574 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.42' , Surface Width= 5.46'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 8.94 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,036.0'   Slope= 0.0267 '/'
Inlet Invert= 509.93',  Outlet Invert= 482.25'

‡

Reach 46R: Flowpath Donwstream POA 5

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=5.470 ac

Avg. Flow Depth=0.42'

Max Vel=1.02 fps

n=0.100

L=1,036.0'

S=0.0267 '/'

Capacity=8.94 cfs

  2.89 cfs  

  1.52 cfs  
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Summary for Reach 48R: Flowpath Donwstream POA 4

Inflow Area = 9.998 ac, 0.00% Impervious,  Inflow Depth = 0.63"    for  2-yr event
Inflow = 6.43 cfs @ 12.07 hrs,  Volume= 0.525 af
Outflow = 1.77 cfs @ 13.25 hrs,  Volume= 0.525 af,  Atten= 73%,  Lag= 71.3 min
     Routed to Link 7L : Pre Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.92 fps,  Min. Travel Time= 50.1 min
Avg. Velocity = 0.17 fps,  Avg. Travel Time= 268.3 min

Peak Storage= 5,349 cf @ 12.42 hrs
Average Depth at Peak Storage= 0.49' , Surface Width= 5.93'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 7.18 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 2,757.0'   Slope= 0.0173 '/'
Inlet Invert= 529.84',  Outlet Invert= 482.25'

‡

Reach 48R: Flowpath Donwstream POA 4

Inflow
Outflow

Hydrograph

Time  (hours)
200190180170160150140130120110100908070605040302010

F
lo

w
  

(c
fs

)

7

6

5

4

3

2

1

0

Inflow Area=9.998 ac

Avg. Flow Depth=0.49'

Max Vel=0.92 fps

n=0.100

L=2,757.0'

S=0.0173 '/'

Capacity=7.18 cfs

  6.43 cfs  

  1.77 cfs  
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Summary for Link 7L: Pre Dev. POA at 110 Cedar Hill Dr

Inflow Area = 230.647 ac, 17.20% Impervious,  Inflow Depth = 1.03"    for  2-yr event
Inflow = 132.96 cfs @ 12.50 hrs,  Volume= 19.835 af
Primary = 132.96 cfs @ 12.50 hrs,  Volume= 19.835 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 7L: Pre Dev. POA at 110 Cedar Hill Dr

Inflow
Primary

Hydrograph
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Inflow Area=230.647 ac

  132.96 cfs  
  132.96 cfs  
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Time span=0.10-200.00 hrs, dt=0.10 hrs, 2000 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=441,055 sf   0.00% Impervious   Runoff Depth=2.28"Subcatchment 12S: Pre Dev. Basin 6
   Flow Length=1,222'   Slope=0.0441 '/'   Tc=12.4 min   CN=60   Runoff=29.27 cfs  1.927 af

Runoff Area=238,293 sf   0.00% Impervious   Runoff Depth=2.01"Subcatchment 13S: Pre Dev. Basin 7
   Flow Length=977'   Slope=0.0468 '/'   Tc=10.2 min   CN=57   Runoff=15.13 cfs  0.918 af

Runoff Area=289,814 sf   0.00% Impervious   Runoff Depth=2.47"Subcatchment 14S: Pre Dev. Basin 8
   Flow Length=826'   Slope=0.0447 '/'   Tc=9.1 min   CN=62   Runoff=24.46 cfs  1.368 af

Runoff Area=130,388 sf   0.00% Impervious   Runoff Depth=2.19"Subcatchment 34S: Pre Dev. Basin 4
   Flow Length=561'   Slope=0.0221 '/'   Tc=8.9 min   CN=59   Runoff=9.74 cfs  0.547 af

Runoff Area=305,128 sf   0.00% Impervious   Runoff Depth=2.19"Subcatchment 35S: Pre Dev. Basin 5
   Flow Length=998'   Slope=0.0301 '/'   Tc=12.3 min   CN=59   Runoff=19.38 cfs  1.280 af

Runoff Area=198.400 ac   20.00% Impervious   Runoff Depth=3.04"Subcatchment 41S: Pre Drainage Area 1
   Flow Length=4,195'   Slope=0.0177 '/'   Tc=45.4 min   CN=68   Runoff=386.50 cfs  50.294 af

Avg. Flow Depth=2.56'   Max Vel=1.72 fps   Inflow=52.95 cfs  3.295 afReach 45R: Flowpath Donwstream 
n=0.100   L=1,509.0'   S=0.0154 '/'   Capacity=6.78 cfs   Outflow=31.10 cfs  3.295 af

Avg. Flow Depth=1.04'   Max Vel=1.84 fps   Inflow=15.13 cfs  0.918 afReach 46R: Flowpath Donwstream 
n=0.100   L=1,036.0'   S=0.0267 '/'   Capacity=8.94 cfs   Outflow=10.32 cfs  0.918 af

Avg. Flow Depth=1.26'   Max Vel=1.60 fps   Inflow=28.74 cfs  1.826 afReach 48R: Flowpath Donwstream 
n=0.100   L=2,757.0'   S=0.0173 '/'   Capacity=7.18 cfs   Outflow=12.25 cfs  1.826 af

   Inflow=428.78 cfs  56.333 afLink 7L: Pre Dev. POA at 110 Cedar Hill Dr
   Primary=428.78 cfs  56.333 af

Total Runoff Area = 230.647 ac   Runoff Volume = 56.333 af   Average Runoff Depth = 2.93"
82.80% Pervious = 190.967 ac     17.20% Impervious = 39.680 ac
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Summary for Subcatchment 12S: Pre Dev. Basin 6

Runoff = 29.27 cfs @ 12.05 hrs,  Volume= 1.927 af,  Depth= 2.28"
     Routed to Reach 45R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

401,238 60 Woods, Fair, HSG B
39,817 56 Brush, Fair, HSG B

441,055 60 Weighted Average
441,055 100.00% Pervious Area

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

12.4 1,222 0.0441 1.65 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 12S: Pre Dev. Basin 6

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=441,055 sf

Runoff Volume=1.927 af

Runoff Depth=2.28"

Flow Length=1,222'

Slope=0.0441 '/'

Tc=12.4 min

CN=60

  29.27 cfs  



Type II 24-hr  25-yr Rainfall=6.54"Downstream Analysis - ZCP
  Printed  10/7/2025Prepared by Thomas & Hutton

Page 31HydroCAD® 10.20-7a  s/n 02108  © 2025 HydroCAD Software Solutions LLC

Summary for Subcatchment 13S: Pre Dev. Basin 7

Runoff = 15.13 cfs @ 12.02 hrs,  Volume= 0.918 af,  Depth= 2.01"
     Routed to Reach 46R : Flowpath Donwstream POA 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

207,447 55 Woods, Good, HSG B
30,846 67 Brush, Poor, HSG B

238,293 57 Weighted Average
238,293 100.00% Pervious Area

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

10.2 977 0.0468 1.60 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 13S: Pre Dev. Basin 7

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=238,293 sf

Runoff Volume=0.918 af

Runoff Depth=2.01"

Flow Length=977'

Slope=0.0468 '/'

Tc=10.2 min

CN=57

  15.13 cfs  
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Summary for Subcatchment 14S: Pre Dev. Basin 8

Runoff = 24.46 cfs @ 12.01 hrs,  Volume= 1.368 af,  Depth= 2.47"
     Routed to Reach 45R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

230,959 60 Woods, Fair, HSG B
58,855 69 50-75% Grass cover, Fair, HSG B

289,814 62 Weighted Average
289,814 100.00% Pervious Area

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

9.1 826 0.0447 1.51 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 14S: Pre Dev. Basin 8

Runoff

Hydrograph
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=289,814 sf

Runoff Volume=1.368 af

Runoff Depth=2.47"

Flow Length=826'

Slope=0.0447 '/'

Tc=9.1 min

CN=62

  24.46 cfs  
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Summary for Subcatchment 34S: Pre Dev. Basin 4

Runoff = 9.74 cfs @ 12.01 hrs,  Volume= 0.547 af,  Depth= 2.19"
     Routed to Reach 48R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

104,102 60 Woods, Fair, HSG B
26,286 56 Brush, Fair, HSG B

130,388 59 Weighted Average
130,388 100.00% Pervious Area

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

8.9 561 0.0221 1.06 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 34S: Pre Dev. Basin 4

Runoff

Hydrograph
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=130,388 sf

Runoff Volume=0.547 af

Runoff Depth=2.19"

Flow Length=561'

Slope=0.0221 '/'

Tc=8.9 min

CN=59

  9.74 cfs  
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Summary for Subcatchment 35S: Pre Dev. Basin 5

Runoff = 19.38 cfs @ 12.05 hrs,  Volume= 1.280 af,  Depth= 2.19"
     Routed to Reach 48R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

267,919 60 Woods, Fair, HSG B
37,209 48 Brush, Good, HSG B

305,128 59 Weighted Average
305,128 100.00% Pervious Area

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

12.3 998 0.0301 1.36 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 35S: Pre Dev. Basin 5

Runoff

Hydrograph

Time  (hours)
200190180170160150140130120110100908070605040302010

F
lo

w
  

(c
fs

)

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=305,128 sf

Runoff Volume=1.280 af

Runoff Depth=2.19"

Flow Length=998'

Slope=0.0301 '/'

Tc=12.3 min

CN=59

  19.38 cfs  
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Summary for Subcatchment 41S: Pre Drainage Area 1

Runoff = 386.50 cfs @ 12.45 hrs,  Volume= 50.294 af,  Depth= 3.04"
     Routed to Link 7L : Pre Dev. POA at 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (ac) CN Description

198.400 68 1 acre lots, 20% imp, HSG B

158.720 80.00% Pervious Area
39.680 20.00% Impervious Area

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

45.4 4,195 0.0177 1.54 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 41S: Pre Drainage Area 1

Runoff
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=198.400 ac

Runoff Volume=50.294 af

Runoff Depth=3.04"

Flow Length=4,195'

Slope=0.0177 '/'

Tc=45.4 min

CN=68

  386.50 cfs  
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Summary for Reach 45R: Flowpath Donwstream POA 6

Inflow Area = 16.778 ac, 0.00% Impervious,  Inflow Depth = 2.36"    for  25-yr event
Inflow = 52.95 cfs @ 12.03 hrs,  Volume= 3.295 af
Outflow = 31.10 cfs @ 12.42 hrs,  Volume= 3.295 af,  Atten= 41%,  Lag= 23.5 min
     Routed to Link 7L : Pre Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.72 fps,  Min. Travel Time= 14.6 min
Avg. Velocity = 0.29 fps,  Avg. Travel Time= 85.8 min

Peak Storage= 27,793 cf @ 12.17 hrs
Average Depth at Peak Storage= 2.56' , Surface Width= 13.54'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 6.78 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,509.0'   Slope= 0.0154 '/'
Inlet Invert= 505.43',  Outlet Invert= 482.25'

‡

Reach 45R: Flowpath Donwstream POA 6

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=16.778 ac

Avg. Flow Depth=2.56'

Max Vel=1.72 fps

n=0.100

L=1,509.0'

S=0.0154 '/'

Capacity=6.78 cfs

  52.95 cfs  

  31.10 cfs  
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Summary for Reach 46R: Flowpath Donwstream POA 5

Inflow Area = 5.470 ac, 0.00% Impervious,  Inflow Depth = 2.01"    for  25-yr event
Inflow = 15.13 cfs @ 12.02 hrs,  Volume= 0.918 af
Outflow = 10.32 cfs @ 12.30 hrs,  Volume= 0.918 af,  Atten= 32%,  Lag= 16.4 min
     Routed to Link 7L : Pre Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.84 fps,  Min. Travel Time= 9.4 min
Avg. Velocity = 0.36 fps,  Avg. Travel Time= 47.8 min

Peak Storage= 6,193 cf @ 12.13 hrs
Average Depth at Peak Storage= 1.04' , Surface Width= 8.64'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 8.94 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,036.0'   Slope= 0.0267 '/'
Inlet Invert= 509.93',  Outlet Invert= 482.25'

‡

Reach 46R: Flowpath Donwstream POA 5

Inflow
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Inflow Area=5.470 ac

Avg. Flow Depth=1.04'

Max Vel=1.84 fps

n=0.100

L=1,036.0'

S=0.0267 '/'

Capacity=8.94 cfs

  15.13 cfs  

  10.32 cfs  
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Summary for Reach 48R: Flowpath Donwstream POA 4

Inflow Area = 9.998 ac, 0.00% Impervious,  Inflow Depth = 2.19"    for  25-yr event
Inflow = 28.74 cfs @ 12.03 hrs,  Volume= 1.826 af
Outflow = 12.25 cfs @ 12.72 hrs,  Volume= 1.826 af,  Atten= 57%,  Lag= 41.3 min
     Routed to Link 7L : Pre Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.60 fps,  Min. Travel Time= 28.8 min
Avg. Velocity = 0.21 fps,  Avg. Travel Time= 216.8 min

Peak Storage= 21,397 cf @ 12.23 hrs
Average Depth at Peak Storage= 1.26' , Surface Width= 9.50'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 7.18 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 2,757.0'   Slope= 0.0173 '/'
Inlet Invert= 529.84',  Outlet Invert= 482.25'

‡

Reach 48R: Flowpath Donwstream POA 4
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Inflow Area=9.998 ac

Avg. Flow Depth=1.26'

Max Vel=1.60 fps

n=0.100

L=2,757.0'

S=0.0173 '/'

Capacity=7.18 cfs

  28.74 cfs  

  12.25 cfs  
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Summary for Link 7L: Pre Dev. POA at 110 Cedar Hill Dr

Inflow Area = 230.647 ac, 17.20% Impervious,  Inflow Depth = 2.93"    for  25-yr event
Inflow = 428.78 cfs @ 12.45 hrs,  Volume= 56.333 af
Primary = 428.78 cfs @ 12.45 hrs,  Volume= 56.333 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 7L: Pre Dev. POA at 110 Cedar Hill Dr

Inflow
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Inflow Area=230.647 ac

  428.78 cfs  
  428.78 cfs  
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Time span=0.10-200.00 hrs, dt=0.10 hrs, 2000 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=441,055 sf   0.00% Impervious   Runoff Depth=3.46"Subcatchment 12S: Pre Dev. Basin 6
   Flow Length=1,222'   Slope=0.0441 '/'   Tc=12.4 min   CN=60   Runoff=45.48 cfs  2.921 af

Runoff Area=238,293 sf   0.00% Impervious   Runoff Depth=3.12"Subcatchment 13S: Pre Dev. Basin 7
   Flow Length=977'   Slope=0.0468 '/'   Tc=10.2 min   CN=57   Runoff=24.22 cfs  1.424 af

Runoff Area=289,814 sf   0.00% Impervious   Runoff Depth=3.69"Subcatchment 14S: Pre Dev. Basin 8
   Flow Length=826'   Slope=0.0447 '/'   Tc=9.1 min   CN=62   Runoff=36.97 cfs  2.045 af

Runoff Area=130,388 sf   0.00% Impervious   Runoff Depth=3.35"Subcatchment 34S: Pre Dev. Basin 4
   Flow Length=561'   Slope=0.0221 '/'   Tc=8.9 min   CN=59   Runoff=15.15 cfs  0.835 af

Runoff Area=305,128 sf   0.00% Impervious   Runoff Depth=3.35"Subcatchment 35S: Pre Dev. Basin 5
   Flow Length=998'   Slope=0.0301 '/'   Tc=12.3 min   CN=59   Runoff=30.46 cfs  1.955 af

Runoff Area=198.400 ac   20.00% Impervious   Runoff Depth=4.38"Subcatchment 41S: Pre Drainage Area 1
   Flow Length=4,195'   Slope=0.0177 '/'   Tc=45.4 min   CN=68   Runoff=563.62 cfs  72.391 af

Avg. Flow Depth=3.72'   Max Vel=1.78 fps   Inflow=81.35 cfs  4.966 afReach 45R: Flowpath Donwstream 
n=0.100   L=1,509.0'   S=0.0154 '/'   Capacity=6.78 cfs   Outflow=48.58 cfs  4.966 af

Avg. Flow Depth=1.40'   Max Vel=2.05 fps   Inflow=24.22 cfs  1.424 afReach 46R: Flowpath Donwstream 
n=0.100   L=1,036.0'   S=0.0267 '/'   Capacity=8.94 cfs   Outflow=16.93 cfs  1.424 af

Avg. Flow Depth=1.77'   Max Vel=1.74 fps   Inflow=45.04 cfs  2.790 afReach 48R: Flowpath Donwstream 
n=0.100   L=2,757.0'   S=0.0173 '/'   Capacity=7.18 cfs   Outflow=20.15 cfs  2.790 af

   Inflow=633.58 cfs  81.570 afLink 7L: Pre Dev. POA at 110 Cedar Hill Dr
   Primary=633.58 cfs  81.570 af

Total Runoff Area = 230.647 ac   Runoff Volume = 81.570 af   Average Runoff Depth = 4.24"
82.80% Pervious = 190.967 ac     17.20% Impervious = 39.680 ac
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Summary for Subcatchment 12S: Pre Dev. Basin 6

Runoff = 45.48 cfs @ 12.05 hrs,  Volume= 2.921 af,  Depth= 3.46"
     Routed to Reach 45R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

401,238 60 Woods, Fair, HSG B
39,817 56 Brush, Fair, HSG B

441,055 60 Weighted Average
441,055 100.00% Pervious Area

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

12.4 1,222 0.0441 1.65 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 12S: Pre Dev. Basin 6
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=441,055 sf

Runoff Volume=2.921 af

Runoff Depth=3.46"

Flow Length=1,222'

Slope=0.0441 '/'

Tc=12.4 min

CN=60

  45.48 cfs  
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Summary for Subcatchment 13S: Pre Dev. Basin 7

Runoff = 24.22 cfs @ 12.02 hrs,  Volume= 1.424 af,  Depth= 3.12"
     Routed to Reach 46R : Flowpath Donwstream POA 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

207,447 55 Woods, Good, HSG B
30,846 67 Brush, Poor, HSG B

238,293 57 Weighted Average
238,293 100.00% Pervious Area

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

10.2 977 0.0468 1.60 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 13S: Pre Dev. Basin 7

Runoff

Hydrograph
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=238,293 sf

Runoff Volume=1.424 af

Runoff Depth=3.12"

Flow Length=977'

Slope=0.0468 '/'

Tc=10.2 min

CN=57

  24.22 cfs  
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Summary for Subcatchment 14S: Pre Dev. Basin 8

Runoff = 36.97 cfs @ 12.00 hrs,  Volume= 2.045 af,  Depth= 3.69"
     Routed to Reach 45R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

230,959 60 Woods, Fair, HSG B
58,855 69 50-75% Grass cover, Fair, HSG B

289,814 62 Weighted Average
289,814 100.00% Pervious Area

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

9.1 826 0.0447 1.51 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 14S: Pre Dev. Basin 8

Runoff
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=289,814 sf

Runoff Volume=2.045 af

Runoff Depth=3.69"

Flow Length=826'

Slope=0.0447 '/'

Tc=9.1 min

CN=62

  36.97 cfs  
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Summary for Subcatchment 34S: Pre Dev. Basin 4

Runoff = 15.15 cfs @ 12.00 hrs,  Volume= 0.835 af,  Depth= 3.35"
     Routed to Reach 48R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

104,102 60 Woods, Fair, HSG B
26,286 56 Brush, Fair, HSG B

130,388 59 Weighted Average
130,388 100.00% Pervious Area

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

8.9 561 0.0221 1.06 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 34S: Pre Dev. Basin 4

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=130,388 sf

Runoff Volume=0.835 af

Runoff Depth=3.35"

Flow Length=561'

Slope=0.0221 '/'

Tc=8.9 min

CN=59

  15.15 cfs  
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Summary for Subcatchment 35S: Pre Dev. Basin 5

Runoff = 30.46 cfs @ 12.05 hrs,  Volume= 1.955 af,  Depth= 3.35"
     Routed to Reach 48R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

267,919 60 Woods, Fair, HSG B
37,209 48 Brush, Good, HSG B

305,128 59 Weighted Average
305,128 100.00% Pervious Area

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

12.3 998 0.0301 1.36 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 35S: Pre Dev. Basin 5

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=305,128 sf

Runoff Volume=1.955 af

Runoff Depth=3.35"

Flow Length=998'

Slope=0.0301 '/'

Tc=12.3 min

CN=59

  30.46 cfs  
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Summary for Subcatchment 41S: Pre Drainage Area 1

Runoff = 563.62 cfs @ 12.44 hrs,  Volume= 72.391 af,  Depth= 4.38"
     Routed to Link 7L : Pre Dev. POA at 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (ac) CN Description

198.400 68 1 acre lots, 20% imp, HSG B

158.720 80.00% Pervious Area
39.680 20.00% Impervious Area

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

45.4 4,195 0.0177 1.54 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 41S: Pre Drainage Area 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=198.400 ac

Runoff Volume=72.391 af

Runoff Depth=4.38"

Flow Length=4,195'

Slope=0.0177 '/'

Tc=45.4 min

CN=68

  563.62 cfs  
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Summary for Reach 45R: Flowpath Donwstream POA 6

Inflow Area = 16.778 ac, 0.00% Impervious,  Inflow Depth = 3.55"    for  100-yr event
Inflow = 81.35 cfs @ 12.02 hrs,  Volume= 4.966 af
Outflow = 48.58 cfs @ 12.40 hrs,  Volume= 4.966 af,  Atten= 40%,  Lag= 22.8 min
     Routed to Link 7L : Pre Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.78 fps,  Min. Travel Time= 14.2 min
Avg. Velocity = 0.32 fps,  Avg. Travel Time= 78.2 min

Peak Storage= 42,125 cf @ 12.16 hrs
Average Depth at Peak Storage= 3.72' , Surface Width= 16.32'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 6.78 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,509.0'   Slope= 0.0154 '/'
Inlet Invert= 505.43',  Outlet Invert= 482.25'

‡

Reach 45R: Flowpath Donwstream POA 6

Inflow
Outflow

Hydrograph

Time  (hours)
200190180170160150140130120110100908070605040302010

F
lo

w
  

(c
fs

)

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0

Inflow Area=16.778 ac

Avg. Flow Depth=3.72'

Max Vel=1.78 fps

n=0.100

L=1,509.0'

S=0.0154 '/'

Capacity=6.78 cfs

  81.35 cfs  

  48.58 cfs  
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Summary for Reach 46R: Flowpath Donwstream POA 5

Inflow Area = 5.470 ac, 0.00% Impervious,  Inflow Depth = 3.12"    for  100-yr event
Inflow = 24.22 cfs @ 12.02 hrs,  Volume= 1.424 af
Outflow = 16.93 cfs @ 12.26 hrs,  Volume= 1.424 af,  Atten= 30%,  Lag= 14.4 min
     Routed to Link 7L : Pre Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 2.05 fps,  Min. Travel Time= 8.4 min
Avg. Velocity = 0.40 fps,  Avg. Travel Time= 43.3 min

Peak Storage= 9,197 cf @ 12.11 hrs
Average Depth at Peak Storage= 1.40' , Surface Width= 10.00'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 8.94 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,036.0'   Slope= 0.0267 '/'
Inlet Invert= 509.93',  Outlet Invert= 482.25'

‡

Reach 46R: Flowpath Donwstream POA 5

Inflow
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Hydrograph
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Inflow Area=5.470 ac

Avg. Flow Depth=1.40'

Max Vel=2.05 fps

n=0.100

L=1,036.0'

S=0.0267 '/'

Capacity=8.94 cfs

  24.22 cfs  

  16.93 cfs  
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Summary for Reach 48R: Flowpath Donwstream POA 4

Inflow Area = 9.998 ac, 0.00% Impervious,  Inflow Depth = 3.35"    for  100-yr event
Inflow = 45.04 cfs @ 12.03 hrs,  Volume= 2.790 af
Outflow = 20.15 cfs @ 12.66 hrs,  Volume= 2.790 af,  Atten= 55%,  Lag= 38.1 min
     Routed to Link 7L : Pre Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.74 fps,  Min. Travel Time= 26.5 min
Avg. Velocity = 0.23 fps,  Avg. Travel Time= 199.8 min

Peak Storage= 32,965 cf @ 12.22 hrs
Average Depth at Peak Storage= 1.77' , Surface Width= 11.26'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 7.18 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 2,757.0'   Slope= 0.0173 '/'
Inlet Invert= 529.84',  Outlet Invert= 482.25'

‡

Reach 48R: Flowpath Donwstream POA 4

Inflow
Outflow

Hydrograph
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Inflow Area=9.998 ac

Avg. Flow Depth=1.77'

Max Vel=1.74 fps

n=0.100

L=2,757.0'

S=0.0173 '/'

Capacity=7.18 cfs

  45.04 cfs  

  20.15 cfs  
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Summary for Link 7L: Pre Dev. POA at 110 Cedar Hill Dr

Inflow Area = 230.647 ac, 17.20% Impervious,  Inflow Depth = 4.24"    for  100-yr event
Inflow = 633.58 cfs @ 12.44 hrs,  Volume= 81.570 af
Primary = 633.58 cfs @ 12.44 hrs,  Volume= 81.570 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 7L: Pre Dev. POA at 110 Cedar Hill Dr

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=230.647 ac

  633.58 cfs  
  633.58 cfs  
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1-yr Type II 24-hr Default 24.00 1 3.16 2

2 2-yr Type II 24-hr Default 24.00 1 3.82 2

3 25-yr Type II 24-hr Default 24.00 1 6.54 2

4 100-yr Type II 24-hr Default 24.00 1 8.17 2
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Area Listing (selected nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

198.400 68 1 acre lots, 20% imp, HSG B  (46S)

1.227 69 50-75% Grass cover, Fair, HSG B  (29S)

4.509 56 Brush, Fair, HSG B  (15S, 16S, 18S, 19S, 36S)

1.926 48 Brush, Good, HSG B  (37S, 38S)

5.075 98 Paved parking, HSG B  (15S, 16S, 18S, 19S, 29S, 36S, 37S, 38S)

3.144 98 Roofs, HSG B  (15S, 18S, 37S)

0.409 98 Water Surface, 0% imp, HSG B  (15S, 18S)

12.301 60 Woods, Fair, HSG B  (16S, 29S, 36S, 38S)

0.917 55 Woods, Good, HSG B  (19S)

227.907 68 TOTAL AREA
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Soil Listing (selected nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

227.907 HSG B 15S, 16S, 18S, 19S, 29S, 36S, 37S, 38S, 46S

0.000 HSG C

0.000 HSG D

0.000 Other

227.907 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 198.400 0.000 0.000 0.000 198.400 1 acre lots, 20% imp 46S

0.000 1.227 0.000 0.000 0.000 1.227 50-75% Grass cover, Fair 29S

0.000 4.509 0.000 0.000 0.000 4.509 Brush, Fair 15S, 

16S, 

18S, 

19S, 

36S

0.000 1.926 0.000 0.000 0.000 1.926 Brush, Good 37S, 

38S

0.000 5.075 0.000 0.000 0.000 5.075 Paved parking 15S, 

16S, 

18S, 

19S, 

29S, 

36S, 

37S, 

38S

0.000 3.144 0.000 0.000 0.000 3.144 Roofs 15S, 

18S, 

37S

0.000 0.409 0.000 0.000 0.000 0.409 Water Surface, 0% imp 15S, 

18S

0.000 12.301 0.000 0.000 0.000 12.301 Woods, Fair 16S, 

29S, 

36S, 

38S

0.000 0.917 0.000 0.000 0.000 0.917 Woods, Good 19S

0.000 227.907 0.000 0.000 0.000 227.907 TOTAL AREA
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Pipe Listing (selected nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

Node

Name

1 30P 522.00 521.50 45.0 0.0111 0.011 0.0 36.0 0.0

2 31P 510.50 510.00 79.0 0.0063 0.013 0.0 36.0 0.0

3 39P 530.00 529.00 50.0 0.0200 0.011 0.0 36.0 0.0
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Time span=0.10-200.00 hrs, dt=0.10 hrs, 2000 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=185,285 sf   75.67% Impervious   Runoff Depth=2.22"Subcatchment 15S: Post Dev. Basin 6 to 
   Tc=5.0 min   CN=91   Runoff=14.44 cfs  0.787 af

Runoff Area=257,427 sf   1.66% Impervious   Runoff Depth=0.39"Subcatchment 16S: Post Dev. Bypass 6
   Tc=5.0 min   CN=60   Runoff=2.88 cfs  0.193 af

Runoff Area=150,448 sf   57.98% Impervious   Runoff Depth=1.44"Subcatchment 18S: Post Dev. Basin 7 to 
   Tc=5.0 min   CN=81   Runoff=7.97 cfs  0.414 af

Runoff Area=86,411 sf   12.93% Impervious   Runoff Depth=0.43"Subcatchment 19S: Post Dev. Bypass 7
   Tc=10.0 min   CN=61   Runoff=0.81 cfs  0.071 af

Runoff Area=289,814 sf   1.87% Impervious   Runoff Depth=0.46"Subcatchment 29S: Post Dev. Bypass 8
   Flow Length=826'   Slope=0.0447 '/'   Tc=9.1 min   CN=62   Runoff=3.40 cfs  0.257 af

Runoff Area=29,236 sf   11.81% Impervious   Runoff Depth=0.46"Subcatchment 36S: Post Dev. Basin 4
   Tc=5.0 min   CN=62   Runoff=0.42 cfs  0.026 af

Runoff Area=122,978 sf   76.45% Impervious   Runoff Depth=1.80"Subcatchment 37S: Post Dev. Basin 5 to 
   Tc=5.0 min   CN=86   Runoff=8.04 cfs  0.424 af

Runoff Area=163,726 sf   7.49% Impervious   Runoff Depth=0.36"Subcatchment 38S: Post Dev. Bypass 5
   Tc=12.3 min   CN=59   Runoff=1.11 cfs  0.113 af

Runoff Area=198.400 ac   20.00% Impervious   Runoff Depth=0.71"Subcatchment 46S: Post Drainage Area 1
   Flow Length=4,195'   Slope=0.0177 '/'   Tc=45.4 min   CN=68   Runoff=74.63 cfs  11.755 af

Avg. Flow Depth=0.23'   Max Vel=0.56 fps   Inflow=1.37 cfs  0.562 afReach 47R: Flowpath Donwstream POA 
n=0.100   L=2,757.0'   S=0.0173 '/'   Capacity=7.18 cfs   Outflow=0.35 cfs  0.562 af

Avg. Flow Depth=0.56'   Max Vel=0.94 fps   Inflow=6.27 cfs  1.235 afReach 50R: Flowpath Donwstream POA 
n=0.100   L=1,509.0'   S=0.0154 '/'   Capacity=6.78 cfs   Outflow=2.15 cfs  1.234 af

Avg. Flow Depth=0.22'   Max Vel=0.68 fps   Inflow=0.88 cfs  0.484 afReach 51R: Flowpath Donwstream POA 
n=0.100   L=1,036.0'   S=0.0267 '/'   Capacity=8.94 cfs   Outflow=0.40 cfs  0.484 af

Peak Elev=525.08'  Storage=36,247 cf   Inflow=14.44 cfs  0.787 afPond 30P: Wet Pond SCM 4
   Outflow=0.10 cfs  0.784 af

Peak Elev=513.60'  Storage=14,993 cf   Inflow=7.97 cfs  0.414 afPond 31P: Wet Pond SCM 5
   Outflow=0.10 cfs  0.414 af

Peak Elev=533.58'  Storage=13,765 cf   Inflow=8.04 cfs  0.424 afPond 39P: Sand Filter SCM 3
   Outflow=0.11 cfs  0.424 af

   Inflow=76.41 cfs  14.035 afLink 6L: Post Dev. POA at 110 Cedar Hill Dr
   Primary=76.41 cfs  14.035 af



Type II 24-hr  1-yr Rainfall=3.16"Downstream Analysis - ZCP
  Printed  10/7/2025Prepared by Thomas & Hutton

Page 9HydroCAD® 10.20-7a  s/n 02108  © 2025 HydroCAD Software Solutions LLC

   Inflow=2.96 cfs  0.978 afLink 32L: POA 5
   Primary=2.96 cfs  0.978 af

   Inflow=0.88 cfs  0.484 afLink 33L: POA 6
   Primary=0.88 cfs  0.484 af

   Inflow=1.20 cfs  0.536 afLink 40L: POA 4
   Primary=1.20 cfs  0.536 af

Total Runoff Area = 227.907 ac   Runoff Volume = 14.039 af   Average Runoff Depth = 0.74"
78.98% Pervious = 180.008 ac     21.02% Impervious = 47.899 ac
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Summary for Subcatchment 15S: Post Dev. Basin 6 to SCM

Runoff = 14.44 cfs @ 11.95 hrs,  Volume= 0.787 af,  Depth= 2.22"
     Routed to Pond 30P : Wet Pond SCM 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

76,830 98 Paved parking, HSG B
63,382 98 Roofs, HSG B
30,858 56 Brush, Fair, HSG B
14,215 98 Water Surface, 0% imp, HSG B

185,285 91 Weighted Average
45,073 24.33% Pervious Area

140,212 75.67% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 15S: Post Dev. Basin 6 to SCM

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=185,285 sf

Runoff Volume=0.787 af

Runoff Depth=2.22"

Tc=5.0 min

CN=91

  14.44 cfs  
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Summary for Subcatchment 16S: Post Dev. Bypass 6

Runoff = 2.88 cfs @ 12.00 hrs,  Volume= 0.193 af,  Depth= 0.39"
     Routed to Link 32L : POA 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

4,268 98 Paved parking, HSG B
51,015 56 Brush, Fair, HSG B

202,144 60 Woods, Fair, HSG B

257,427 60 Weighted Average
253,159 98.34% Pervious Area

4,268 1.66% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 16S: Post Dev. Bypass 6

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=257,427 sf

Runoff Volume=0.193 af

Runoff Depth=0.39"

Tc=5.0 min

CN=60

  2.88 cfs  
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Summary for Subcatchment 18S: Post Dev. Basin 7 to SCM

Runoff = 7.97 cfs @ 11.96 hrs,  Volume= 0.414 af,  Depth= 1.44"
     Routed to Pond 31P : Wet Pond SCM 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

53,515 98 Paved parking, HSG B
33,715 98 Roofs, HSG B
59,637 56 Brush, Fair, HSG B
3,581 98 Water Surface, 0% imp, HSG B

150,448 81 Weighted Average
63,218 42.02% Pervious Area
87,230 57.98% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 18S: Post Dev. Basin 7 to SCM

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=150,448 sf

Runoff Volume=0.414 af

Runoff Depth=1.44"

Tc=5.0 min

CN=81
  7.97 cfs  
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Summary for Subcatchment 19S: Post Dev. Bypass 7

Runoff = 0.81 cfs @ 12.06 hrs,  Volume= 0.071 af,  Depth= 0.43"
     Routed to Link 33L : POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

11,171 98 Paved parking, HSG B
35,296 56 Brush, Fair, HSG B
39,944 55 Woods, Good, HSG B

86,411 61 Weighted Average
75,240 87.07% Pervious Area
11,171 12.93% Impervious Area

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

10.0 Direct Entry, Direct Entry

Subcatchment 19S: Post Dev. Bypass 7

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=86,411 sf

Runoff Volume=0.071 af

Runoff Depth=0.43"

Tc=10.0 min

CN=61

  0.81 cfs  
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Summary for Subcatchment 29S: Post Dev. Bypass 8

Runoff = 3.40 cfs @ 12.03 hrs,  Volume= 0.257 af,  Depth= 0.46"
     Routed to Reach 50R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

230,959 60 Woods, Fair, HSG B
53,439 69 50-75% Grass cover, Fair, HSG B
5,416 98 Paved parking, HSG B

289,814 62 Weighted Average
284,398 98.13% Pervious Area

5,416 1.87% Impervious Area

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

9.1 826 0.0447 1.51 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 29S: Post Dev. Bypass 8

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=289,814 sf

Runoff Volume=0.257 af

Runoff Depth=0.46"

Flow Length=826'

Slope=0.0447 '/'

Tc=9.1 min

CN=62  3.40 cfs  
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Summary for Subcatchment 36S: Post Dev. Basin 4

Runoff = 0.42 cfs @ 11.99 hrs,  Volume= 0.026 af,  Depth= 0.46"
     Routed to Reach 47R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

6,194 60 Woods, Fair, HSG B
19,589 56 Brush, Fair, HSG B
3,453 98 Paved parking, HSG B

29,236 62 Weighted Average
25,783 88.19% Pervious Area
3,453 11.81% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 36S: Post Dev. Basin 4

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=29,236 sf

Runoff Volume=0.026 af

Runoff Depth=0.46"

Tc=5.0 min

CN=62

  0.42 cfs  



Type II 24-hr  1-yr Rainfall=3.16"Downstream Analysis - ZCP
  Printed  10/7/2025Prepared by Thomas & Hutton

Page 16HydroCAD® 10.20-7a  s/n 02108  © 2025 HydroCAD Software Solutions LLC

Summary for Subcatchment 37S: Post Dev. Basin 5 to SCM

Runoff = 8.04 cfs @ 11.96 hrs,  Volume= 0.424 af,  Depth= 1.80"
     Routed to Pond 39P : Sand Filter SCM 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

54,167 98 Paved parking, HSG B
39,855 98 Roofs, HSG B
28,956 48 Brush, Good, HSG B

122,978 86 Weighted Average
28,956 23.55% Pervious Area
94,022 76.45% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 37S: Post Dev. Basin 5 to SCM

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=122,978 sf

Runoff Volume=0.424 af

Runoff Depth=1.80"

Tc=5.0 min

CN=86
  8.04 cfs  



Type II 24-hr  1-yr Rainfall=3.16"Downstream Analysis - ZCP
  Printed  10/7/2025Prepared by Thomas & Hutton

Page 17HydroCAD® 10.20-7a  s/n 02108  © 2025 HydroCAD Software Solutions LLC

Summary for Subcatchment 38S: Post Dev. Bypass 5

Runoff = 1.11 cfs @ 12.10 hrs,  Volume= 0.113 af,  Depth= 0.36"
     Routed to Link 40L : POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

12,257 98 Paved parking, HSG B
54,926 48 Brush, Good, HSG B
96,543 60 Woods, Fair, HSG B

163,726 59 Weighted Average
151,469 92.51% Pervious Area
12,257 7.49% Impervious Area

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

12.3 Direct Entry, 

Subcatchment 38S: Post Dev. Bypass 5

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=163,726 sf

Runoff Volume=0.113 af

Runoff Depth=0.36"

Tc=12.3 min

CN=59

  1.11 cfs  
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Summary for Subcatchment 46S: Post Drainage Area 1

Runoff = 74.63 cfs @ 12.51 hrs,  Volume= 11.755 af,  Depth= 0.71"
     Routed to Link 6L : Post Dev. POA at 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (ac) CN Description

198.400 68 1 acre lots, 20% imp, HSG B

158.720 80.00% Pervious Area
39.680 20.00% Impervious Area

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

45.4 4,195 0.0177 1.54 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 46S: Post Drainage Area 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=198.400 ac

Runoff Volume=11.755 af

Runoff Depth=0.71"

Flow Length=4,195'

Slope=0.0177 '/'

Tc=45.4 min

CN=68

  74.63 cfs  
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Summary for Reach 47R: Flowpath Donwstream POA 4

Inflow Area = 7.253 ac, 34.73% Impervious,  Inflow Depth = 0.93"    for  1-yr event
Inflow = 1.37 cfs @ 12.08 hrs,  Volume= 0.562 af
Outflow = 0.35 cfs @ 14.33 hrs,  Volume= 0.562 af,  Atten= 74%,  Lag= 135.1 min
     Routed to Link 6L : Post Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.56 fps,  Min. Travel Time= 82.2 min
Avg. Velocity = 0.20 fps,  Avg. Travel Time= 227.7 min

Peak Storage= 1,735 cf @ 12.96 hrs
Average Depth at Peak Storage= 0.23' , Surface Width= 4.07'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 7.18 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 2,757.0'   Slope= 0.0173 '/'
Inlet Invert= 529.84',  Outlet Invert= 482.25'

‡

Reach 47R: Flowpath Donwstream POA 4

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=7.253 ac

Avg. Flow Depth=0.23'

Max Vel=0.56 fps

n=0.100

L=2,757.0'

S=0.0173 '/'

Capacity=7.18 cfs

  1.37 cfs  

  0.35 cfs  
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Summary for Reach 50R: Flowpath Donwstream POA 6

Inflow Area = 16.816 ac, 20.46% Impervious,  Inflow Depth > 0.88"    for  1-yr event
Inflow = 6.27 cfs @ 12.02 hrs,  Volume= 1.235 af
Outflow = 2.15 cfs @ 12.70 hrs,  Volume= 1.234 af,  Atten= 66%,  Lag= 40.9 min
     Routed to Link 6L : Post Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.94 fps,  Min. Travel Time= 26.8 min
Avg. Velocity = 0.28 fps,  Avg. Travel Time= 89.4 min

Peak Storage= 3,551 cf @ 12.23 hrs
Average Depth at Peak Storage= 0.56' , Surface Width= 6.32'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 6.78 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,509.0'   Slope= 0.0154 '/'
Inlet Invert= 505.43',  Outlet Invert= 482.25'

‡

Reach 50R: Flowpath Donwstream POA 6

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=16.816 ac

Avg. Flow Depth=0.56'

Max Vel=0.94 fps

n=0.100

L=1,509.0'

S=0.0154 '/'

Capacity=6.78 cfs

  6.27 cfs  

  2.15 cfs  
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Summary for Reach 51R: Flowpath Donwstream POA 5

Inflow Area = 5.438 ac, 41.54% Impervious,  Inflow Depth = 1.07"    for  1-yr event
Inflow = 0.88 cfs @ 12.06 hrs,  Volume= 0.484 af
Outflow = 0.40 cfs @ 12.73 hrs,  Volume= 0.484 af,  Atten= 55%,  Lag= 40.1 min
     Routed to Link 6L : Post Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.68 fps,  Min. Travel Time= 25.5 min
Avg. Velocity = 0.24 fps,  Avg. Travel Time= 71.3 min

Peak Storage= 611 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.22' , Surface Width= 3.99'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 8.94 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,036.0'   Slope= 0.0267 '/'
Inlet Invert= 509.93',  Outlet Invert= 482.25'

‡

Reach 51R: Flowpath Donwstream POA 5

Inflow
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Hydrograph
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Inflow Area=5.438 ac

Avg. Flow Depth=0.22'

Max Vel=0.68 fps

n=0.100

L=1,036.0'

S=0.0267 '/'

Capacity=8.94 cfs

  0.88 cfs  

  0.40 cfs  
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Summary for Pond 30P: Wet Pond SCM 4

Inflow Area = 4.254 ac, 75.67% Impervious,  Inflow Depth = 2.22"    for  1-yr event
Inflow = 14.44 cfs @ 11.95 hrs,  Volume= 0.787 af
Outflow = 0.10 cfs @ 24.02 hrs,  Volume= 0.784 af,  Atten= 99%,  Lag= 724.1 min
Primary = 0.10 cfs @ 24.02 hrs,  Volume= 0.784 af
     Routed to Link 32L : POA 5

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Starting Elev= 522.00'   Surf.Area= 7,056 sf   Storage= 6,623 cf
Peak Elev= 525.08' @ 24.02 hrs   Surf.Area= 10,941 sf   Storage= 36,247 cf   (29,624 cf above start)

Plug-Flow detention time= 4,052.3 min calculated for 0.632 af (80% of inflow)
Center-of-Mass det. time= 3,285.9 min ( 4,084.8 - 798.9 )

Volume Invert Avail.Storage Storage Description

#1 521.00' 71,189 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

521.00 6,190 0 0
522.00 7,056 6,623 6,623
522.50 8,333 3,847 10,470
523.00 9,531 4,466 14,936
524.00 10,198 9,865 24,801
525.00 10,883 10,541 35,341
526.00 11,584 11,234 46,575
527.00 12,303 11,944 58,518
528.00 13,038 12,671 71,189

Device Routing     Invert Outlet Devices

#1 Primary 522.00' 36.0"  Round Culvert   
L= 45.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 522.00' / 521.50'   S= 0.0111 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 7.07 sf   

#2 Device 1 522.00' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 525.40' 40.0" W x 4.0" H Vert. Peakflow Orifice X 2.00    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 526.90' 48.0" x 48.0" Horiz. Overflow    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.10 cfs @ 24.02 hrs  HW=525.08'   (Free Discharge)
1=Culvert  (Passes 0.10 cfs of 40.79 cfs potential flow)

2=Drawdown  (Orifice Controls 0.10 cfs @ 8.37 fps)
3=Peakflow Orifice  ( Controls 0.00 cfs)
4=Overflow  ( Controls 0.00 cfs)
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Pond 30P: Wet Pond SCM 4

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=4.254 ac

Peak Elev=525.08'

Storage=36,247 cf

  14.44 cfs  

  0.10 cfs  
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Summary for Pond 31P: Wet Pond SCM 5

Inflow Area = 3.454 ac, 57.98% Impervious,  Inflow Depth = 1.44"    for  1-yr event
Inflow = 7.97 cfs @ 11.96 hrs,  Volume= 0.414 af
Outflow = 0.10 cfs @ 21.99 hrs,  Volume= 0.414 af,  Atten= 99%,  Lag= 601.4 min
Primary = 0.10 cfs @ 21.99 hrs,  Volume= 0.414 af
     Routed to Link 33L : POA 6

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Starting Elev= 510.50'   Surf.Area= 3,231 sf   Storage= 1,401 cf
Peak Elev= 513.60' @ 21.99 hrs   Surf.Area= 5,103 sf   Storage= 14,993 cf   (13,593 cf above start)

Plug-Flow detention time= 1,784.9 min calculated for 0.382 af (92% of inflow)
Center-of-Mass det. time= 1,606.2 min ( 2,442.2 - 836.0 )

Volume Invert Avail.Storage Storage Description

#1 510.00' 42,078 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

510.00 2,371 0 0
510.50 3,231 1,401 1,401
511.00 3,997 1,807 3,208
512.00 4,407 4,202 7,410
513.00 4,836 4,622 12,031
514.00 5,284 5,060 17,091
515.00 5,749 5,517 22,608
516.00 6,233 5,991 28,599
517.00 6,735 6,484 35,083
518.00 7,255 6,995 42,078

Device Routing     Invert Outlet Devices

#1 Primary 510.50' 36.0"  Round Culvert   
L= 79.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 510.50' / 510.00'   S= 0.0063 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

#2 Device 1 510.50' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 514.70' 34.0" W x 4.5" H Vert. Peakflow Orifice X 2.00    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 516.60' 48.0" x 48.0" Horiz. Overflow    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.10 cfs @ 21.99 hrs  HW=513.60'   (Free Discharge)
1=Culvert  (Passes 0.10 cfs of 38.15 cfs potential flow)

2=Drawdown  (Orifice Controls 0.10 cfs @ 8.39 fps)
3=Peakflow Orifice  ( Controls 0.00 cfs)
4=Overflow  ( Controls 0.00 cfs)
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Pond 31P: Wet Pond SCM 5
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Inflow Area=3.454 ac

Peak Elev=513.60'

Storage=14,993 cf

  7.97 cfs  

  0.10 cfs  
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Summary for Pond 39P: Sand Filter SCM 3

Inflow Area = 2.823 ac, 76.45% Impervious,  Inflow Depth = 1.80"    for  1-yr event
Inflow = 8.04 cfs @ 11.96 hrs,  Volume= 0.424 af
Outflow = 0.11 cfs @ 19.52 hrs,  Volume= 0.424 af,  Atten= 99%,  Lag= 453.5 min
Primary = 0.11 cfs @ 19.52 hrs,  Volume= 0.424 af
     Routed to Link 40L : POA 4

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Peak Elev= 533.58' @ 19.52 hrs   Surf.Area= 4,515 sf   Storage= 13,765 cf

Plug-Flow detention time= 1,498.2 min calculated for 0.423 af (100% of inflow)
Center-of-Mass det. time= 1,500.4 min ( 2,319.5 - 819.1 )

Volume Invert Avail.Storage Storage Description

#1 530.00' 16,905 cf Sediment/Sand Chamber (Prismatic) Listed below (Recalc)  x 23
#2 530.00' 16,800 cf Storage (Prismatic) Listed below (Recalc)  x 20

33,705 cf Total Available Storage

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

530.00 105 0.0 0 0
532.00 105 50.0 105 105
538.00 105 100.0 630 735

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

530.00 105 0 0
538.00 105 840 840

Device Routing     Invert Outlet Devices

#1 Primary 530.00' 36.0"  Round Culvert   
L= 50.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 530.00' / 529.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 7.07 sf   

#2 Device 1 530.00' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 534.70' 34.0" W x 5.0" H Vert. Main Orifice    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 537.20' 25.0' long Overflow   2 End Contraction(s)   0.5' Crest Height   

Primary OutFlow  Max=0.11 cfs @ 19.52 hrs  HW=533.58'   (Free Discharge)
1=Culvert  (Passes 0.11 cfs of 49.13 cfs potential flow)

2=Drawdown  (Orifice Controls 0.11 cfs @ 9.04 fps)
3=Main Orifice  ( Controls 0.00 cfs)
4=Overflow  ( Controls 0.00 cfs)
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Pond 39P: Sand Filter SCM 3

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.823 ac

Peak Elev=533.58'

Storage=13,765 cf

  8.04 cfs  

  0.11 cfs  
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Summary for Link 6L: Post Dev. POA at 110 Cedar Hill Dr

Inflow Area = 227.907 ac, 21.02% Impervious,  Inflow Depth = 0.74"    for  1-yr event
Inflow = 76.41 cfs @ 12.52 hrs,  Volume= 14.035 af
Primary = 76.41 cfs @ 12.52 hrs,  Volume= 14.035 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 6L: Post Dev. POA at 110 Cedar Hill Dr

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=227.907 ac

  76.41 cfs  
  76.41 cfs  
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Summary for Link 32L: POA 5

Inflow Area = 10.163 ac, 32.64% Impervious,  Inflow Depth > 1.15"    for  1-yr event
Inflow = 2.96 cfs @ 12.00 hrs,  Volume= 0.978 af
Primary = 2.96 cfs @ 12.00 hrs,  Volume= 0.978 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 50R : Flowpath Donwstream POA 6

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 32L: POA 5

Inflow
Primary

Hydrograph
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Inflow Area=10.163 ac

  2.96 cfs  
  2.96 cfs  
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Summary for Link 33L: POA 6

Inflow Area = 5.438 ac, 41.54% Impervious,  Inflow Depth = 1.07"    for  1-yr event
Inflow = 0.88 cfs @ 12.06 hrs,  Volume= 0.484 af
Primary = 0.88 cfs @ 12.06 hrs,  Volume= 0.484 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 51R : Flowpath Donwstream POA 5

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 33L: POA 6

Inflow
Primary

Hydrograph
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Inflow Area=5.438 ac

  0.88 cfs  
  0.88 cfs  
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Summary for Link 40L: POA 4

Inflow Area = 6.582 ac, 37.07% Impervious,  Inflow Depth = 0.98"    for  1-yr event
Inflow = 1.20 cfs @ 12.10 hrs,  Volume= 0.536 af
Primary = 1.20 cfs @ 12.10 hrs,  Volume= 0.536 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 47R : Flowpath Donwstream POA 4

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 40L: POA 4

Inflow
Primary

Hydrograph
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Inflow Area=6.582 ac

  1.20 cfs  
  1.20 cfs  
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Time span=0.10-200.00 hrs, dt=0.10 hrs, 2000 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=185,285 sf   75.67% Impervious   Runoff Depth=2.85"Subcatchment 15S: Post Dev. Basin 6 to 
   Tc=5.0 min   CN=91   Runoff=18.23 cfs  1.009 af

Runoff Area=257,427 sf   1.66% Impervious   Runoff Depth=0.68"Subcatchment 16S: Post Dev. Bypass 6
   Tc=5.0 min   CN=60   Runoff=5.76 cfs  0.333 af

Runoff Area=150,448 sf   57.98% Impervious   Runoff Depth=1.97"Subcatchment 18S: Post Dev. Basin 7 to 
   Tc=5.0 min   CN=81   Runoff=10.86 cfs  0.567 af

Runoff Area=86,411 sf   12.93% Impervious   Runoff Depth=0.72"Subcatchment 19S: Post Dev. Bypass 7
   Tc=10.0 min   CN=61   Runoff=1.72 cfs  0.119 af

Runoff Area=289,814 sf   1.87% Impervious   Runoff Depth=0.77"Subcatchment 29S: Post Dev. Bypass 8
   Flow Length=826'   Slope=0.0447 '/'   Tc=9.1 min   CN=62   Runoff=6.67 cfs  0.428 af

Runoff Area=29,236 sf   11.81% Impervious   Runoff Depth=0.77"Subcatchment 36S: Post Dev. Basin 4
   Tc=5.0 min   CN=62   Runoff=0.77 cfs  0.043 af

Runoff Area=122,978 sf   76.45% Impervious   Runoff Depth=2.38"Subcatchment 37S: Post Dev. Basin 5 to 
   Tc=5.0 min   CN=86   Runoff=10.52 cfs  0.561 af

Runoff Area=163,726 sf   7.49% Impervious   Runoff Depth=0.63"Subcatchment 38S: Post Dev. Bypass 5
   Tc=12.3 min   CN=59   Runoff=2.45 cfs  0.197 af

Runoff Area=198.400 ac   20.00% Impervious   Runoff Depth=1.09"Subcatchment 46S: Post Drainage Area 1
   Flow Length=4,195'   Slope=0.0177 '/'   Tc=45.4 min   CN=68   Runoff=125.05 cfs  18.066 af

Avg. Flow Depth=0.34'   Max Vel=0.71 fps   Inflow=2.92 cfs  0.801 afReach 47R: Flowpath Donwstream POA 
n=0.100   L=2,757.0'   S=0.0173 '/'   Capacity=7.18 cfs   Outflow=0.78 cfs  0.801 af

Avg. Flow Depth=0.83'   Max Vel=1.21 fps   Inflow=12.36 cfs  1.765 afReach 50R: Flowpath Donwstream 
n=0.100   L=1,509.0'   S=0.0154 '/'   Capacity=6.78 cfs   Outflow=5.16 cfs  1.764 af

Avg. Flow Depth=0.33'   Max Vel=0.87 fps   Inflow=1.81 cfs  0.687 afReach 51R: Flowpath Donwstream POA 
n=0.100   L=1,036.0'   S=0.0267 '/'   Capacity=8.94 cfs   Outflow=0.89 cfs  0.687 af

Peak Elev=525.45'  Storage=40,349 cf   Inflow=18.23 cfs  1.009 afPond 30P: Wet Pond SCM 4
   Outflow=0.42 cfs  1.004 af

Peak Elev=514.69'  Storage=20,849 cf   Inflow=10.86 cfs  0.567 afPond 31P: Wet Pond SCM 5
   Outflow=0.12 cfs  0.567 af

Peak Elev=534.70'  Storage=18,813 cf   Inflow=10.52 cfs  0.561 afPond 39P: Sand Filter SCM 3
   Outflow=0.13 cfs  0.561 af

   Inflow=130.98 cfs  21.318 afLink 6L: Post Dev. POA at 110 Cedar Hill Dr
   Primary=130.98 cfs  21.318 af
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   Inflow=5.84 cfs  1.337 afLink 32L: POA 5
   Primary=5.84 cfs  1.337 af

   Inflow=1.81 cfs  0.687 afLink 33L: POA 6
   Primary=1.81 cfs  0.687 af

   Inflow=2.55 cfs  0.758 afLink 40L: POA 4
   Primary=2.55 cfs  0.758 af

Total Runoff Area = 227.907 ac   Runoff Volume = 21.323 af   Average Runoff Depth = 1.12"
78.98% Pervious = 180.008 ac     21.02% Impervious = 47.899 ac
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Summary for Subcatchment 15S: Post Dev. Basin 6 to SCM

Runoff = 18.23 cfs @ 11.95 hrs,  Volume= 1.009 af,  Depth= 2.85"
     Routed to Pond 30P : Wet Pond SCM 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

76,830 98 Paved parking, HSG B
63,382 98 Roofs, HSG B
30,858 56 Brush, Fair, HSG B
14,215 98 Water Surface, 0% imp, HSG B

185,285 91 Weighted Average
45,073 24.33% Pervious Area

140,212 75.67% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 15S: Post Dev. Basin 6 to SCM

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=185,285 sf

Runoff Volume=1.009 af

Runoff Depth=2.85"

Tc=5.0 min

CN=91

  18.23 cfs  
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Summary for Subcatchment 16S: Post Dev. Bypass 6

Runoff = 5.76 cfs @ 11.99 hrs,  Volume= 0.333 af,  Depth= 0.68"
     Routed to Link 32L : POA 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

4,268 98 Paved parking, HSG B
51,015 56 Brush, Fair, HSG B

202,144 60 Woods, Fair, HSG B

257,427 60 Weighted Average
253,159 98.34% Pervious Area

4,268 1.66% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 16S: Post Dev. Bypass 6

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=257,427 sf

Runoff Volume=0.333 af

Runoff Depth=0.68"

Tc=5.0 min

CN=60

  5.76 cfs  
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Summary for Subcatchment 18S: Post Dev. Basin 7 to SCM

Runoff = 10.86 cfs @ 11.96 hrs,  Volume= 0.567 af,  Depth= 1.97"
     Routed to Pond 31P : Wet Pond SCM 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

53,515 98 Paved parking, HSG B
33,715 98 Roofs, HSG B
59,637 56 Brush, Fair, HSG B
3,581 98 Water Surface, 0% imp, HSG B

150,448 81 Weighted Average
63,218 42.02% Pervious Area
87,230 57.98% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 18S: Post Dev. Basin 7 to SCM

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=150,448 sf

Runoff Volume=0.567 af

Runoff Depth=1.97"

Tc=5.0 min

CN=81
  10.86 cfs  
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Summary for Subcatchment 19S: Post Dev. Bypass 7

Runoff = 1.72 cfs @ 12.04 hrs,  Volume= 0.119 af,  Depth= 0.72"
     Routed to Link 33L : POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

11,171 98 Paved parking, HSG B
35,296 56 Brush, Fair, HSG B
39,944 55 Woods, Good, HSG B

86,411 61 Weighted Average
75,240 87.07% Pervious Area
11,171 12.93% Impervious Area

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

10.0 Direct Entry, Direct Entry

Subcatchment 19S: Post Dev. Bypass 7

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=86,411 sf

Runoff Volume=0.119 af

Runoff Depth=0.72"

Tc=10.0 min

CN=61

  1.72 cfs  
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Summary for Subcatchment 29S: Post Dev. Bypass 8

Runoff = 6.67 cfs @ 12.02 hrs,  Volume= 0.428 af,  Depth= 0.77"
     Routed to Reach 50R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

230,959 60 Woods, Fair, HSG B
53,439 69 50-75% Grass cover, Fair, HSG B
5,416 98 Paved parking, HSG B

289,814 62 Weighted Average
284,398 98.13% Pervious Area

5,416 1.87% Impervious Area

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

9.1 826 0.0447 1.51 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 29S: Post Dev. Bypass 8

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=289,814 sf

Runoff Volume=0.428 af

Runoff Depth=0.77"

Flow Length=826'

Slope=0.0447 '/'

Tc=9.1 min

CN=62

  6.67 cfs  
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Summary for Subcatchment 36S: Post Dev. Basin 4

Runoff = 0.77 cfs @ 11.98 hrs,  Volume= 0.043 af,  Depth= 0.77"
     Routed to Reach 47R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

6,194 60 Woods, Fair, HSG B
19,589 56 Brush, Fair, HSG B
3,453 98 Paved parking, HSG B

29,236 62 Weighted Average
25,783 88.19% Pervious Area
3,453 11.81% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 36S: Post Dev. Basin 4

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=29,236 sf

Runoff Volume=0.043 af

Runoff Depth=0.77"

Tc=5.0 min

CN=62

  0.77 cfs  
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Summary for Subcatchment 37S: Post Dev. Basin 5 to SCM

Runoff = 10.52 cfs @ 11.96 hrs,  Volume= 0.561 af,  Depth= 2.38"
     Routed to Pond 39P : Sand Filter SCM 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

54,167 98 Paved parking, HSG B
39,855 98 Roofs, HSG B
28,956 48 Brush, Good, HSG B

122,978 86 Weighted Average
28,956 23.55% Pervious Area
94,022 76.45% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 37S: Post Dev. Basin 5 to SCM

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=122,978 sf

Runoff Volume=0.561 af

Runoff Depth=2.38"

Tc=5.0 min

CN=86
  10.52 cfs  
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Summary for Subcatchment 38S: Post Dev. Bypass 5

Runoff = 2.45 cfs @ 12.09 hrs,  Volume= 0.197 af,  Depth= 0.63"
     Routed to Link 40L : POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

12,257 98 Paved parking, HSG B
54,926 48 Brush, Good, HSG B
96,543 60 Woods, Fair, HSG B

163,726 59 Weighted Average
151,469 92.51% Pervious Area
12,257 7.49% Impervious Area

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

12.3 Direct Entry, 

Subcatchment 38S: Post Dev. Bypass 5

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=163,726 sf

Runoff Volume=0.197 af

Runoff Depth=0.63"

Tc=12.3 min

CN=59

  2.45 cfs  
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Summary for Subcatchment 46S: Post Drainage Area 1

Runoff = 125.05 cfs @ 12.49 hrs,  Volume= 18.066 af,  Depth= 1.09"
     Routed to Link 6L : Post Dev. POA at 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (ac) CN Description

198.400 68 1 acre lots, 20% imp, HSG B

158.720 80.00% Pervious Area
39.680 20.00% Impervious Area

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

45.4 4,195 0.0177 1.54 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 46S: Post Drainage Area 1
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=198.400 ac

Runoff Volume=18.066 af

Runoff Depth=1.09"

Flow Length=4,195'

Slope=0.0177 '/'

Tc=45.4 min

CN=68

  125.05 cfs  
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Summary for Reach 47R: Flowpath Donwstream POA 4

Inflow Area = 7.253 ac, 34.73% Impervious,  Inflow Depth = 1.33"    for  2-yr event
Inflow = 2.92 cfs @ 12.05 hrs,  Volume= 0.801 af
Outflow = 0.78 cfs @ 13.59 hrs,  Volume= 0.801 af,  Atten= 73%,  Lag= 92.3 min
     Routed to Link 6L : Post Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.71 fps,  Min. Travel Time= 64.4 min
Avg. Velocity = 0.22 fps,  Avg. Travel Time= 209.5 min

Peak Storage= 3,021 cf @ 12.51 hrs
Average Depth at Peak Storage= 0.34' , Surface Width= 4.90'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 7.18 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 2,757.0'   Slope= 0.0173 '/'
Inlet Invert= 529.84',  Outlet Invert= 482.25'

‡

Reach 47R: Flowpath Donwstream POA 4

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=7.253 ac

Avg. Flow Depth=0.34'

Max Vel=0.71 fps

n=0.100

L=2,757.0'

S=0.0173 '/'

Capacity=7.18 cfs

  2.92 cfs  

  0.78 cfs  
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Summary for Reach 50R: Flowpath Donwstream POA 6

Inflow Area = 16.816 ac, 20.46% Impervious,  Inflow Depth > 1.26"    for  2-yr event
Inflow = 12.36 cfs @ 12.00 hrs,  Volume= 1.765 af
Outflow = 5.16 cfs @ 12.53 hrs,  Volume= 1.764 af,  Atten= 58%,  Lag= 31.3 min
     Routed to Link 6L : Post Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.21 fps,  Min. Travel Time= 20.7 min
Avg. Velocity = 0.30 fps,  Avg. Travel Time= 83.3 min

Peak Storage= 6,456 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.83' , Surface Width= 7.71'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 6.78 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,509.0'   Slope= 0.0154 '/'
Inlet Invert= 505.43',  Outlet Invert= 482.25'

‡

Reach 50R: Flowpath Donwstream POA 6

Inflow
Outflow

Hydrograph
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Inflow Area=16.816 ac

Avg. Flow Depth=0.83'

Max Vel=1.21 fps

n=0.100

L=1,509.0'

S=0.0154 '/'

Capacity=6.78 cfs

  12.36 cfs  

  5.16 cfs  
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Summary for Reach 51R: Flowpath Donwstream POA 5

Inflow Area = 5.438 ac, 41.54% Impervious,  Inflow Depth = 1.52"    for  2-yr event
Inflow = 1.81 cfs @ 12.04 hrs,  Volume= 0.687 af
Outflow = 0.89 cfs @ 12.55 hrs,  Volume= 0.687 af,  Atten= 51%,  Lag= 30.7 min
     Routed to Link 6L : Post Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.87 fps,  Min. Travel Time= 19.9 min
Avg. Velocity = 0.26 fps,  Avg. Travel Time= 65.4 min

Peak Storage= 1,083 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.33' , Surface Width= 4.82'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 8.94 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,036.0'   Slope= 0.0267 '/'
Inlet Invert= 509.93',  Outlet Invert= 482.25'

‡

Reach 51R: Flowpath Donwstream POA 5

Inflow
Outflow

Hydrograph
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Inflow Area=5.438 ac

Avg. Flow Depth=0.33'

Max Vel=0.87 fps

n=0.100

L=1,036.0'

S=0.0267 '/'

Capacity=8.94 cfs

  1.81 cfs  

  0.89 cfs  
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Summary for Pond 30P: Wet Pond SCM 4

Inflow Area = 4.254 ac, 75.67% Impervious,  Inflow Depth = 2.85"    for  2-yr event
Inflow = 18.23 cfs @ 11.95 hrs,  Volume= 1.009 af
Outflow = 0.42 cfs @ 15.50 hrs,  Volume= 1.004 af,  Atten= 98%,  Lag= 213.0 min
Primary = 0.42 cfs @ 15.50 hrs,  Volume= 1.004 af
     Routed to Link 32L : POA 5

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Starting Elev= 522.00'   Surf.Area= 7,056 sf   Storage= 6,623 cf
Peak Elev= 525.45' @ 15.50 hrs   Surf.Area= 11,201 sf   Storage= 40,349 cf   (33,726 cf above start)

Plug-Flow detention time= 3,648.7 min calculated for 0.852 af (84% of inflow)
Center-of-Mass det. time= 3,062.1 min ( 3,854.1 - 791.9 )

Volume Invert Avail.Storage Storage Description

#1 521.00' 71,189 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

521.00 6,190 0 0
522.00 7,056 6,623 6,623
522.50 8,333 3,847 10,470
523.00 9,531 4,466 14,936
524.00 10,198 9,865 24,801
525.00 10,883 10,541 35,341
526.00 11,584 11,234 46,575
527.00 12,303 11,944 58,518
528.00 13,038 12,671 71,189

Device Routing     Invert Outlet Devices

#1 Primary 522.00' 36.0"  Round Culvert   
L= 45.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 522.00' / 521.50'   S= 0.0111 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 7.07 sf   

#2 Device 1 522.00' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 525.40' 40.0" W x 4.0" H Vert. Peakflow Orifice X 2.00    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 526.90' 48.0" x 48.0" Horiz. Overflow    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.37 cfs @ 15.50 hrs  HW=525.45'   (Free Discharge)
1=Culvert  (Passes 0.37 cfs of 46.88 cfs potential flow)

2=Drawdown  (Orifice Controls 0.11 cfs @ 8.87 fps)
3=Peakflow Orifice  (Orifice Controls 0.26 cfs @ 0.74 fps)
4=Overflow  ( Controls 0.00 cfs)
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Pond 30P: Wet Pond SCM 4

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=4.254 ac

Peak Elev=525.45'

Storage=40,349 cf  18.23 cfs  

  0.42 cfs  



Type II 24-hr  2-yr Rainfall=3.82"Downstream Analysis - ZCP
  Printed  10/7/2025Prepared by Thomas & Hutton

Page 48HydroCAD® 10.20-7a  s/n 02108  © 2025 HydroCAD Software Solutions LLC

Summary for Pond 31P: Wet Pond SCM 5

Inflow Area = 3.454 ac, 57.98% Impervious,  Inflow Depth = 1.97"    for  2-yr event
Inflow = 10.86 cfs @ 11.96 hrs,  Volume= 0.567 af
Outflow = 0.12 cfs @ 24.00 hrs,  Volume= 0.567 af,  Atten= 99%,  Lag= 722.4 min
Primary = 0.12 cfs @ 24.00 hrs,  Volume= 0.567 af
     Routed to Link 33L : POA 6

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Starting Elev= 510.50'   Surf.Area= 3,231 sf   Storage= 1,401 cf
Peak Elev= 514.69' @ 24.00 hrs   Surf.Area= 5,605 sf   Storage= 20,849 cf   (19,448 cf above start)

Plug-Flow detention time= 2,066.4 min calculated for 0.535 af (94% of inflow)
Center-of-Mass det. time= 1,916.9 min ( 2,743.8 - 826.9 )

Volume Invert Avail.Storage Storage Description

#1 510.00' 42,078 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

510.00 2,371 0 0
510.50 3,231 1,401 1,401
511.00 3,997 1,807 3,208
512.00 4,407 4,202 7,410
513.00 4,836 4,622 12,031
514.00 5,284 5,060 17,091
515.00 5,749 5,517 22,608
516.00 6,233 5,991 28,599
517.00 6,735 6,484 35,083
518.00 7,255 6,995 42,078

Device Routing     Invert Outlet Devices

#1 Primary 510.50' 36.0"  Round Culvert   
L= 79.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 510.50' / 510.00'   S= 0.0063 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

#2 Device 1 510.50' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 514.70' 34.0" W x 4.5" H Vert. Peakflow Orifice X 2.00    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 516.60' 48.0" x 48.0" Horiz. Overflow    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.12 cfs @ 24.00 hrs  HW=514.69'   (Free Discharge)
1=Culvert  (Passes 0.12 cfs of 51.21 cfs potential flow)

2=Drawdown  (Orifice Controls 0.12 cfs @ 9.78 fps)
3=Peakflow Orifice  ( Controls 0.00 cfs)
4=Overflow  ( Controls 0.00 cfs)
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Pond 31P: Wet Pond SCM 5
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Inflow Area=3.454 ac

Peak Elev=514.69'

Storage=20,849 cf

  10.86 cfs  

  0.12 cfs  
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Summary for Pond 39P: Sand Filter SCM 3

Inflow Area = 2.823 ac, 76.45% Impervious,  Inflow Depth = 2.38"    for  2-yr event
Inflow = 10.52 cfs @ 11.96 hrs,  Volume= 0.561 af
Outflow = 0.13 cfs @ 19.94 hrs,  Volume= 0.561 af,  Atten= 99%,  Lag= 478.8 min
Primary = 0.13 cfs @ 19.94 hrs,  Volume= 0.561 af
     Routed to Link 40L : POA 4

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Peak Elev= 534.70' @ 19.94 hrs   Surf.Area= 4,515 sf   Storage= 18,813 cf

Plug-Flow detention time= 1,757.2 min calculated for 0.561 af (100% of inflow)
Center-of-Mass det. time= 1,756.3 min ( 2,567.4 - 811.1 )

Volume Invert Avail.Storage Storage Description

#1 530.00' 16,905 cf Sediment/Sand Chamber (Prismatic) Listed below (Recalc)  x 23
#2 530.00' 16,800 cf Storage (Prismatic) Listed below (Recalc)  x 20

33,705 cf Total Available Storage

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

530.00 105 0.0 0 0
532.00 105 50.0 105 105
538.00 105 100.0 630 735

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

530.00 105 0 0
538.00 105 840 840

Device Routing     Invert Outlet Devices

#1 Primary 530.00' 36.0"  Round Culvert   
L= 50.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 530.00' / 529.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 7.07 sf   

#2 Device 1 530.00' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 534.70' 34.0" W x 5.0" H Vert. Main Orifice    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 537.20' 25.0' long Overflow   2 End Contraction(s)   0.5' Crest Height   

Primary OutFlow  Max=0.13 cfs @ 19.94 hrs  HW=534.70'   (Free Discharge)
1=Culvert  (Passes 0.13 cfs of 60.90 cfs potential flow)

2=Drawdown  (Orifice Controls 0.13 cfs @ 10.37 fps)
3=Main Orifice  (Orifice Controls 0.00 cfs @ 0.13 fps)
4=Overflow  ( Controls 0.00 cfs)
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Pond 39P: Sand Filter SCM 3
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Inflow Area=2.823 ac

Peak Elev=534.70'

Storage=18,813 cf

  10.52 cfs  

  0.13 cfs  
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Summary for Link 6L: Post Dev. POA at 110 Cedar Hill Dr

Inflow Area = 227.907 ac, 21.02% Impervious,  Inflow Depth = 1.12"    for  2-yr event
Inflow = 130.98 cfs @ 12.49 hrs,  Volume= 21.318 af
Primary = 130.98 cfs @ 12.49 hrs,  Volume= 21.318 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 6L: Post Dev. POA at 110 Cedar Hill Dr
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Inflow Area=227.907 ac

  130.98 cfs  
  130.98 cfs  
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Summary for Link 32L: POA 5

Inflow Area = 10.163 ac, 32.64% Impervious,  Inflow Depth > 1.58"    for  2-yr event
Inflow = 5.84 cfs @ 11.99 hrs,  Volume= 1.337 af
Primary = 5.84 cfs @ 11.99 hrs,  Volume= 1.337 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 50R : Flowpath Donwstream POA 6

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 32L: POA 5
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Inflow Area=10.163 ac

  5.84 cfs  
  5.84 cfs  
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Summary for Link 33L: POA 6

Inflow Area = 5.438 ac, 41.54% Impervious,  Inflow Depth = 1.52"    for  2-yr event
Inflow = 1.81 cfs @ 12.04 hrs,  Volume= 0.687 af
Primary = 1.81 cfs @ 12.04 hrs,  Volume= 0.687 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 51R : Flowpath Donwstream POA 5

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 33L: POA 6

Inflow
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Inflow Area=5.438 ac

  1.81 cfs  
  1.81 cfs  
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Summary for Link 40L: POA 4

Inflow Area = 6.582 ac, 37.07% Impervious,  Inflow Depth = 1.38"    for  2-yr event
Inflow = 2.55 cfs @ 12.09 hrs,  Volume= 0.758 af
Primary = 2.55 cfs @ 12.09 hrs,  Volume= 0.758 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 47R : Flowpath Donwstream POA 4

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 40L: POA 4
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Inflow Area=6.582 ac

  2.55 cfs  
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Time span=0.10-200.00 hrs, dt=0.10 hrs, 2000 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=185,285 sf   75.67% Impervious   Runoff Depth=5.49"Subcatchment 15S: Post Dev. Basin 6 to 
   Tc=5.0 min   CN=91   Runoff=32.86 cfs  1.945 af

Runoff Area=257,427 sf   1.66% Impervious   Runoff Depth=2.28"Subcatchment 16S: Post Dev. Bypass 6
   Tc=5.0 min   CN=60   Runoff=21.62 cfs  1.124 af

Runoff Area=150,448 sf   57.98% Impervious   Runoff Depth=4.38"Subcatchment 18S: Post Dev. Basin 7 to 
   Tc=5.0 min   CN=81   Runoff=23.36 cfs  1.260 af

Runoff Area=86,411 sf   12.93% Impervious   Runoff Depth=2.38"Subcatchment 19S: Post Dev. Bypass 7
   Tc=10.0 min   CN=61   Runoff=6.70 cfs  0.393 af

Runoff Area=289,814 sf   1.87% Impervious   Runoff Depth=2.47"Subcatchment 29S: Post Dev. Bypass 8
   Flow Length=826'   Slope=0.0447 '/'   Tc=9.1 min   CN=62   Runoff=24.46 cfs  1.368 af

Runoff Area=29,236 sf   11.81% Impervious   Runoff Depth=2.47"Subcatchment 36S: Post Dev. Basin 4
   Tc=5.0 min   CN=62   Runoff=2.66 cfs  0.138 af

Runoff Area=122,978 sf   76.45% Impervious   Runoff Depth=4.92"Subcatchment 37S: Post Dev. Basin 5 to 
   Tc=5.0 min   CN=86   Runoff=20.88 cfs  1.159 af

Runoff Area=163,726 sf   7.49% Impervious   Runoff Depth=2.19"Subcatchment 38S: Post Dev. Bypass 5
   Tc=12.3 min   CN=59   Runoff=10.40 cfs  0.687 af

Runoff Area=198.400 ac   20.00% Impervious   Runoff Depth=3.04"Subcatchment 46S: Post Drainage Area 1
   Flow Length=4,195'   Slope=0.0177 '/'   Tc=45.4 min   CN=68   Runoff=386.50 cfs  50.294 af

Avg. Flow Depth=1.00'   Max Vel=1.45 fps   Inflow=17.76 cfs  1.983 afReach 47R: Flowpath Donwstream 
n=0.100   L=2,757.0'   S=0.0173 '/'   Capacity=7.18 cfs   Outflow=8.15 cfs  1.983 af

Avg. Flow Depth=2.48'   Max Vel=1.72 fps   Inflow=53.42 cfs  4.433 afReach 50R: Flowpath Donwstream 
n=0.100   L=1,509.0'   S=0.0154 '/'   Capacity=6.78 cfs   Outflow=29.31 cfs  4.432 af

Avg. Flow Depth=1.06'   Max Vel=1.86 fps   Inflow=14.55 cfs  1.653 afReach 51R: Flowpath Donwstream 
n=0.100   L=1,036.0'   S=0.0267 '/'   Capacity=8.94 cfs   Outflow=10.84 cfs  1.653 af

Peak Elev=526.48'  Storage=52,233 cf   Inflow=32.86 cfs  1.945 afPond 30P: Wet Pond SCM 4
   Outflow=10.36 cfs  1.940 af

Peak Elev=515.68'  Storage=26,654 cf   Inflow=23.36 cfs  1.260 afPond 31P: Wet Pond SCM 5
   Outflow=9.26 cfs  1.260 af

Peak Elev=536.16'  Storage=25,386 cf   Inflow=20.88 cfs  1.159 afPond 39P: Sand Filter SCM 3
   Outflow=6.51 cfs  1.159 af

   Inflow=426.69 cfs  58.363 afLink 6L: Post Dev. POA at 110 Cedar Hill Dr
   Primary=426.69 cfs  58.363 af
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   Inflow=28.99 cfs  3.065 afLink 32L: POA 5
   Primary=28.99 cfs  3.065 af

   Inflow=14.55 cfs  1.653 afLink 33L: POA 6
   Primary=14.55 cfs  1.653 af

   Inflow=16.49 cfs  1.845 afLink 40L: POA 4
   Primary=16.49 cfs  1.845 af

Total Runoff Area = 227.907 ac   Runoff Volume = 58.368 af   Average Runoff Depth = 3.07"
78.98% Pervious = 180.008 ac     21.02% Impervious = 47.899 ac
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Summary for Subcatchment 15S: Post Dev. Basin 6 to SCM

Runoff = 32.86 cfs @ 11.95 hrs,  Volume= 1.945 af,  Depth= 5.49"
     Routed to Pond 30P : Wet Pond SCM 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

76,830 98 Paved parking, HSG B
63,382 98 Roofs, HSG B
30,858 56 Brush, Fair, HSG B
14,215 98 Water Surface, 0% imp, HSG B

185,285 91 Weighted Average
45,073 24.33% Pervious Area

140,212 75.67% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 15S: Post Dev. Basin 6 to SCM

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=185,285 sf

Runoff Volume=1.945 af

Runoff Depth=5.49"

Tc=5.0 min

CN=91

  32.86 cfs  
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Summary for Subcatchment 16S: Post Dev. Bypass 6

Runoff = 21.62 cfs @ 11.97 hrs,  Volume= 1.124 af,  Depth= 2.28"
     Routed to Link 32L : POA 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

4,268 98 Paved parking, HSG B
51,015 56 Brush, Fair, HSG B

202,144 60 Woods, Fair, HSG B

257,427 60 Weighted Average
253,159 98.34% Pervious Area

4,268 1.66% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 16S: Post Dev. Bypass 6

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=257,427 sf

Runoff Volume=1.124 af

Runoff Depth=2.28"

Tc=5.0 min

CN=60

  21.62 cfs  
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Summary for Subcatchment 18S: Post Dev. Basin 7 to SCM

Runoff = 23.36 cfs @ 11.95 hrs,  Volume= 1.260 af,  Depth= 4.38"
     Routed to Pond 31P : Wet Pond SCM 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

53,515 98 Paved parking, HSG B
33,715 98 Roofs, HSG B
59,637 56 Brush, Fair, HSG B
3,581 98 Water Surface, 0% imp, HSG B

150,448 81 Weighted Average
63,218 42.02% Pervious Area
87,230 57.98% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 18S: Post Dev. Basin 7 to SCM

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=150,448 sf

Runoff Volume=1.260 af

Runoff Depth=4.38"

Tc=5.0 min

CN=81

  23.36 cfs  
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Summary for Subcatchment 19S: Post Dev. Bypass 7

Runoff = 6.70 cfs @ 12.02 hrs,  Volume= 0.393 af,  Depth= 2.38"
     Routed to Link 33L : POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

11,171 98 Paved parking, HSG B
35,296 56 Brush, Fair, HSG B
39,944 55 Woods, Good, HSG B

86,411 61 Weighted Average
75,240 87.07% Pervious Area
11,171 12.93% Impervious Area

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

10.0 Direct Entry, Direct Entry

Subcatchment 19S: Post Dev. Bypass 7

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=86,411 sf

Runoff Volume=0.393 af

Runoff Depth=2.38"

Tc=10.0 min

CN=61

  6.70 cfs  
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Summary for Subcatchment 29S: Post Dev. Bypass 8

Runoff = 24.46 cfs @ 12.01 hrs,  Volume= 1.368 af,  Depth= 2.47"
     Routed to Reach 50R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

230,959 60 Woods, Fair, HSG B
53,439 69 50-75% Grass cover, Fair, HSG B
5,416 98 Paved parking, HSG B

289,814 62 Weighted Average
284,398 98.13% Pervious Area

5,416 1.87% Impervious Area

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

9.1 826 0.0447 1.51 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 29S: Post Dev. Bypass 8

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=289,814 sf

Runoff Volume=1.368 af

Runoff Depth=2.47"

Flow Length=826'

Slope=0.0447 '/'

Tc=9.1 min

CN=62

  24.46 cfs  
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Summary for Subcatchment 36S: Post Dev. Basin 4

Runoff = 2.66 cfs @ 11.97 hrs,  Volume= 0.138 af,  Depth= 2.47"
     Routed to Reach 47R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

6,194 60 Woods, Fair, HSG B
19,589 56 Brush, Fair, HSG B
3,453 98 Paved parking, HSG B

29,236 62 Weighted Average
25,783 88.19% Pervious Area
3,453 11.81% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 36S: Post Dev. Basin 4

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=29,236 sf

Runoff Volume=0.138 af

Runoff Depth=2.47"

Tc=5.0 min

CN=62

  2.66 cfs  
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Summary for Subcatchment 37S: Post Dev. Basin 5 to SCM

Runoff = 20.88 cfs @ 11.95 hrs,  Volume= 1.159 af,  Depth= 4.92"
     Routed to Pond 39P : Sand Filter SCM 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

54,167 98 Paved parking, HSG B
39,855 98 Roofs, HSG B
28,956 48 Brush, Good, HSG B

122,978 86 Weighted Average
28,956 23.55% Pervious Area
94,022 76.45% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 37S: Post Dev. Basin 5 to SCM

Runoff

Hydrograph

Time  (hours)
200190180170160150140130120110100908070605040302010

F
lo

w
  

(c
fs

)

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=122,978 sf

Runoff Volume=1.159 af

Runoff Depth=4.92"

Tc=5.0 min

CN=86

  20.88 cfs  
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Summary for Subcatchment 38S: Post Dev. Bypass 5

Runoff = 10.40 cfs @ 12.05 hrs,  Volume= 0.687 af,  Depth= 2.19"
     Routed to Link 40L : POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

12,257 98 Paved parking, HSG B
54,926 48 Brush, Good, HSG B
96,543 60 Woods, Fair, HSG B

163,726 59 Weighted Average
151,469 92.51% Pervious Area
12,257 7.49% Impervious Area

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

12.3 Direct Entry, 

Subcatchment 38S: Post Dev. Bypass 5

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=163,726 sf

Runoff Volume=0.687 af

Runoff Depth=2.19"

Tc=12.3 min

CN=59
  10.40 cfs  
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Summary for Subcatchment 46S: Post Drainage Area 1

Runoff = 386.50 cfs @ 12.45 hrs,  Volume= 50.294 af,  Depth= 3.04"
     Routed to Link 6L : Post Dev. POA at 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (ac) CN Description

198.400 68 1 acre lots, 20% imp, HSG B

158.720 80.00% Pervious Area
39.680 20.00% Impervious Area

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

45.4 4,195 0.0177 1.54 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 46S: Post Drainage Area 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=198.400 ac

Runoff Volume=50.294 af

Runoff Depth=3.04"

Flow Length=4,195'

Slope=0.0177 '/'

Tc=45.4 min

CN=68

  386.50 cfs  
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Summary for Reach 47R: Flowpath Donwstream POA 4

Inflow Area = 7.253 ac, 34.73% Impervious,  Inflow Depth = 3.28"    for  25-yr event
Inflow = 17.76 cfs @ 12.05 hrs,  Volume= 1.983 af
Outflow = 8.15 cfs @ 12.89 hrs,  Volume= 1.983 af,  Atten= 54%,  Lag= 50.4 min
     Routed to Link 6L : Post Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.45 fps,  Min. Travel Time= 31.7 min
Avg. Velocity = 0.24 fps,  Avg. Travel Time= 192.5 min

Peak Storage= 15,618 cf @ 12.35 hrs
Average Depth at Peak Storage= 1.00' , Surface Width= 8.48'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 7.18 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 2,757.0'   Slope= 0.0173 '/'
Inlet Invert= 529.84',  Outlet Invert= 482.25'

‡

Reach 47R: Flowpath Donwstream POA 4

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=7.253 ac

Avg. Flow Depth=1.00'

Max Vel=1.45 fps

n=0.100

L=2,757.0'

S=0.0173 '/'

Capacity=7.18 cfs

  17.76 cfs  

  8.15 cfs  
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Summary for Reach 50R: Flowpath Donwstream POA 6

Inflow Area = 16.816 ac, 20.46% Impervious,  Inflow Depth = 3.16"    for  25-yr event
Inflow = 53.42 cfs @ 12.00 hrs,  Volume= 4.433 af
Outflow = 29.31 cfs @ 12.40 hrs,  Volume= 4.432 af,  Atten= 45%,  Lag= 24.0 min
     Routed to Link 6L : Post Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.72 fps,  Min. Travel Time= 14.7 min
Avg. Velocity = 0.32 fps,  Avg. Travel Time= 78.5 min

Peak Storage= 26,822 cf @ 12.14 hrs
Average Depth at Peak Storage= 2.48' , Surface Width= 13.33'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 6.78 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,509.0'   Slope= 0.0154 '/'
Inlet Invert= 505.43',  Outlet Invert= 482.25'

‡

Reach 50R: Flowpath Donwstream POA 6

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=16.816 ac

Avg. Flow Depth=2.48'

Max Vel=1.72 fps

n=0.100

L=1,509.0'

S=0.0154 '/'

Capacity=6.78 cfs

  53.42 cfs  

  29.31 cfs  
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Summary for Reach 51R: Flowpath Donwstream POA 5

Inflow Area = 5.438 ac, 41.54% Impervious,  Inflow Depth = 3.65"    for  25-yr event
Inflow = 14.55 cfs @ 12.07 hrs,  Volume= 1.653 af
Outflow = 10.84 cfs @ 12.36 hrs,  Volume= 1.653 af,  Atten= 26%,  Lag= 17.3 min
     Routed to Link 6L : Post Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.86 fps,  Min. Travel Time= 9.3 min
Avg. Velocity = 0.29 fps,  Avg. Travel Time= 60.4 min

Peak Storage= 6,321 cf @ 12.20 hrs
Average Depth at Peak Storage= 1.06' , Surface Width= 8.70'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 8.94 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,036.0'   Slope= 0.0267 '/'
Inlet Invert= 509.93',  Outlet Invert= 482.25'

‡

Reach 51R: Flowpath Donwstream POA 5
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Inflow Area=5.438 ac

Avg. Flow Depth=1.06'

Max Vel=1.86 fps

n=0.100

L=1,036.0'

S=0.0267 '/'

Capacity=8.94 cfs

  14.55 cfs  

  10.84 cfs  
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Summary for Pond 30P: Wet Pond SCM 4

Inflow Area = 4.254 ac, 75.67% Impervious,  Inflow Depth = 5.49"    for  25-yr event
Inflow = 32.86 cfs @ 11.95 hrs,  Volume= 1.945 af
Outflow = 10.36 cfs @ 12.13 hrs,  Volume= 1.940 af,  Atten= 68%,  Lag= 11.0 min
Primary = 10.36 cfs @ 12.13 hrs,  Volume= 1.940 af
     Routed to Link 32L : POA 5

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Starting Elev= 522.00'   Surf.Area= 7,056 sf   Storage= 6,623 cf
Peak Elev= 526.48' @ 12.13 hrs   Surf.Area= 11,930 sf   Storage= 52,233 cf   (45,610 cf above start)

Plug-Flow detention time= 1,812.3 min calculated for 1.788 af (92% of inflow)
Center-of-Mass det. time= 1,624.1 min ( 2,398.1 - 774.1 )

Volume Invert Avail.Storage Storage Description

#1 521.00' 71,189 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

521.00 6,190 0 0
522.00 7,056 6,623 6,623
522.50 8,333 3,847 10,470
523.00 9,531 4,466 14,936
524.00 10,198 9,865 24,801
525.00 10,883 10,541 35,341
526.00 11,584 11,234 46,575
527.00 12,303 11,944 58,518
528.00 13,038 12,671 71,189

Device Routing     Invert Outlet Devices

#1 Primary 522.00' 36.0"  Round Culvert   
L= 45.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 522.00' / 521.50'   S= 0.0111 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 7.07 sf   

#2 Device 1 522.00' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 525.40' 40.0" W x 4.0" H Vert. Peakflow Orifice X 2.00    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 526.90' 48.0" x 48.0" Horiz. Overflow    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=10.10 cfs @ 12.13 hrs  HW=526.44'   (Free Discharge)
1=Culvert  (Passes 10.10 cfs of 58.34 cfs potential flow)

2=Drawdown  (Orifice Controls 0.12 cfs @ 10.07 fps)
3=Peakflow Orifice  (Orifice Controls 9.97 cfs @ 4.49 fps)
4=Overflow  ( Controls 0.00 cfs)
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Pond 30P: Wet Pond SCM 4

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=4.254 ac

Peak Elev=526.48'

Storage=52,233 cf
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Summary for Pond 31P: Wet Pond SCM 5

Inflow Area = 3.454 ac, 57.98% Impervious,  Inflow Depth = 4.38"    for  25-yr event
Inflow = 23.36 cfs @ 11.95 hrs,  Volume= 1.260 af
Outflow = 9.26 cfs @ 12.11 hrs,  Volume= 1.260 af,  Atten= 60%,  Lag= 9.7 min
Primary = 9.26 cfs @ 12.11 hrs,  Volume= 1.260 af
     Routed to Link 33L : POA 6

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Starting Elev= 510.50'   Surf.Area= 3,231 sf   Storage= 1,401 cf
Peak Elev= 515.68' @ 12.11 hrs   Surf.Area= 6,080 sf   Storage= 26,654 cf   (25,254 cf above start)

Plug-Flow detention time= 950.7 min calculated for 1.228 af (97% of inflow)
Center-of-Mass det. time= 907.2 min ( 1,711.4 - 804.2 )

Volume Invert Avail.Storage Storage Description

#1 510.00' 42,078 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

510.00 2,371 0 0
510.50 3,231 1,401 1,401
511.00 3,997 1,807 3,208
512.00 4,407 4,202 7,410
513.00 4,836 4,622 12,031
514.00 5,284 5,060 17,091
515.00 5,749 5,517 22,608
516.00 6,233 5,991 28,599
517.00 6,735 6,484 35,083
518.00 7,255 6,995 42,078

Device Routing     Invert Outlet Devices

#1 Primary 510.50' 36.0"  Round Culvert   
L= 79.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 510.50' / 510.00'   S= 0.0063 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

#2 Device 1 510.50' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 514.70' 34.0" W x 4.5" H Vert. Peakflow Orifice X 2.00    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 516.60' 48.0" x 48.0" Horiz. Overflow    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=9.03 cfs @ 12.11 hrs  HW=515.65'   (Free Discharge)
1=Culvert  (Passes 9.03 cfs of 64.10 cfs potential flow)

2=Drawdown  (Orifice Controls 0.13 cfs @ 10.86 fps)
3=Peakflow Orifice  (Orifice Controls 8.90 cfs @ 4.19 fps)
4=Overflow  ( Controls 0.00 cfs)
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Pond 31P: Wet Pond SCM 5
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Inflow Area=3.454 ac

Peak Elev=515.68'

Storage=26,654 cf

  23.36 cfs  
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Summary for Pond 39P: Sand Filter SCM 3

Inflow Area = 2.823 ac, 76.45% Impervious,  Inflow Depth = 4.92"    for  25-yr event
Inflow = 20.88 cfs @ 11.95 hrs,  Volume= 1.159 af
Outflow = 6.51 cfs @ 12.13 hrs,  Volume= 1.159 af,  Atten= 69%,  Lag= 10.8 min
Primary = 6.51 cfs @ 12.13 hrs,  Volume= 1.159 af
     Routed to Link 40L : POA 4

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Peak Elev= 536.16' @ 12.13 hrs   Surf.Area= 4,515 sf   Storage= 25,386 cf

Plug-Flow detention time= 896.2 min calculated for 1.158 af (100% of inflow)
Center-of-Mass det. time= 898.9 min ( 1,689.4 - 790.5 )

Volume Invert Avail.Storage Storage Description

#1 530.00' 16,905 cf Sediment/Sand Chamber (Prismatic) Listed below (Recalc)  x 23
#2 530.00' 16,800 cf Storage (Prismatic) Listed below (Recalc)  x 20

33,705 cf Total Available Storage

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

530.00 105 0.0 0 0
532.00 105 50.0 105 105
538.00 105 100.0 630 735

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

530.00 105 0 0
538.00 105 840 840

Device Routing     Invert Outlet Devices

#1 Primary 530.00' 36.0"  Round Culvert   
L= 50.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 530.00' / 529.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 7.07 sf   

#2 Device 1 530.00' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 534.70' 34.0" W x 5.0" H Vert. Main Orifice    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 537.20' 25.0' long Overflow   2 End Contraction(s)   0.5' Crest Height   

Primary OutFlow  Max=6.30 cfs @ 12.13 hrs  HW=536.08'   (Free Discharge)
1=Culvert  (Passes 6.30 cfs of 72.87 cfs potential flow)

2=Drawdown  (Orifice Controls 0.14 cfs @ 11.82 fps)
3=Main Orifice  (Orifice Controls 6.16 cfs @ 5.21 fps)
4=Overflow  ( Controls 0.00 cfs)
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Pond 39P: Sand Filter SCM 3
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Inflow Area=2.823 ac

Peak Elev=536.16'

Storage=25,386 cf
  20.88 cfs  

  6.51 cfs  
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Summary for Link 6L: Post Dev. POA at 110 Cedar Hill Dr

Inflow Area = 227.907 ac, 21.02% Impervious,  Inflow Depth = 3.07"    for  25-yr event
Inflow = 426.69 cfs @ 12.44 hrs,  Volume= 58.363 af
Primary = 426.69 cfs @ 12.44 hrs,  Volume= 58.363 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 6L: Post Dev. POA at 110 Cedar Hill Dr
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Inflow Area=227.907 ac
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Summary for Link 32L: POA 5

Inflow Area = 10.163 ac, 32.64% Impervious,  Inflow Depth = 3.62"    for  25-yr event
Inflow = 28.99 cfs @ 12.00 hrs,  Volume= 3.065 af
Primary = 28.99 cfs @ 12.00 hrs,  Volume= 3.065 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 50R : Flowpath Donwstream POA 6

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 32L: POA 5
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Inflow Area=10.163 ac
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Summary for Link 33L: POA 6

Inflow Area = 5.438 ac, 41.54% Impervious,  Inflow Depth = 3.65"    for  25-yr event
Inflow = 14.55 cfs @ 12.07 hrs,  Volume= 1.653 af
Primary = 14.55 cfs @ 12.07 hrs,  Volume= 1.653 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 51R : Flowpath Donwstream POA 5

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 33L: POA 6
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Inflow Area=5.438 ac
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Summary for Link 40L: POA 4

Inflow Area = 6.582 ac, 37.07% Impervious,  Inflow Depth = 3.36"    for  25-yr event
Inflow = 16.49 cfs @ 12.08 hrs,  Volume= 1.845 af
Primary = 16.49 cfs @ 12.08 hrs,  Volume= 1.845 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 47R : Flowpath Donwstream POA 4

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 40L: POA 4
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Inflow Area=6.582 ac
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Time span=0.10-200.00 hrs, dt=0.10 hrs, 2000 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=185,285 sf   75.67% Impervious   Runoff Depth=7.09"Subcatchment 15S: Post Dev. Basin 6 to 
   Tc=5.0 min   CN=91   Runoff=41.82 cfs  2.514 af

Runoff Area=257,427 sf   1.66% Impervious   Runoff Depth=3.46"Subcatchment 16S: Post Dev. Bypass 6
   Tc=5.0 min   CN=60   Runoff=32.88 cfs  1.705 af

Runoff Area=150,448 sf   57.98% Impervious   Runoff Depth=5.90"Subcatchment 18S: Post Dev. Basin 7 to 
   Tc=5.0 min   CN=81   Runoff=30.97 cfs  1.699 af

Runoff Area=86,411 sf   12.93% Impervious   Runoff Depth=3.57"Subcatchment 19S: Post Dev. Bypass 7
   Tc=10.0 min   CN=61   Runoff=10.26 cfs  0.591 af

Runoff Area=289,814 sf   1.87% Impervious   Runoff Depth=3.69"Subcatchment 29S: Post Dev. Bypass 8
   Flow Length=826'   Slope=0.0447 '/'   Tc=9.1 min   CN=62   Runoff=36.97 cfs  2.045 af

Runoff Area=29,236 sf   11.81% Impervious   Runoff Depth=3.69"Subcatchment 36S: Post Dev. Basin 4
   Tc=5.0 min   CN=62   Runoff=3.97 cfs  0.206 af

Runoff Area=122,978 sf   76.45% Impervious   Runoff Depth=6.50"Subcatchment 37S: Post Dev. Basin 5 to 
   Tc=5.0 min   CN=86   Runoff=26.34 cfs  1.528 af

Runoff Area=163,726 sf   7.49% Impervious   Runoff Depth=3.35"Subcatchment 38S: Post Dev. Bypass 5
   Tc=12.3 min   CN=59   Runoff=16.35 cfs  1.049 af

Runoff Area=198.400 ac   20.00% Impervious   Runoff Depth=4.38"Subcatchment 46S: Post Drainage Area 1
   Flow Length=4,195'   Slope=0.0177 '/'   Tc=45.4 min   CN=68   Runoff=563.62 cfs  72.391 af

Avg. Flow Depth=1.39'   Max Vel=1.65 fps   Inflow=31.74 cfs  2.783 afReach 47R: Flowpath Donwstream 
n=0.100   L=2,757.0'   S=0.0173 '/'   Capacity=7.18 cfs   Outflow=14.65 cfs  2.783 af

Avg. Flow Depth=3.77'   Max Vel=1.78 fps   Inflow=82.21 cfs  6.259 afReach 50R: Flowpath Donwstream 
n=0.100   L=1,509.0'   S=0.0154 '/'   Capacity=6.78 cfs   Outflow=48.08 cfs  6.259 af

Avg. Flow Depth=1.43'   Max Vel=2.06 fps   Inflow=23.92 cfs  2.290 afReach 51R: Flowpath Donwstream 
n=0.100   L=1,036.0'   S=0.0267 '/'   Capacity=8.94 cfs   Outflow=18.51 cfs  2.290 af

Peak Elev=527.19'  Storage=60,840 cf   Inflow=41.82 cfs  2.514 afPond 30P: Wet Pond SCM 4
   Outflow=21.85 cfs  2.510 af

Peak Elev=516.66'  Storage=32,811 cf   Inflow=30.97 cfs  1.699 afPond 31P: Wet Pond SCM 5
   Outflow=14.53 cfs  1.699 af

Peak Elev=537.36'  Storage=30,826 cf   Inflow=26.34 cfs  1.528 afPond 39P: Sand Filter SCM 3
   Outflow=14.54 cfs  1.528 af

   Inflow=631.46 cfs  83.723 afLink 6L: Post Dev. POA at 110 Cedar Hill Dr
   Primary=631.46 cfs  83.723 af
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   Inflow=45.34 cfs  4.214 afLink 32L: POA 5
   Primary=45.34 cfs  4.214 af

   Inflow=23.92 cfs  2.290 afLink 33L: POA 6
   Primary=23.92 cfs  2.290 af

   Inflow=30.11 cfs  2.577 afLink 40L: POA 4
   Primary=30.11 cfs  2.577 af

Total Runoff Area = 227.907 ac   Runoff Volume = 83.728 af   Average Runoff Depth = 4.41"
78.98% Pervious = 180.008 ac     21.02% Impervious = 47.899 ac
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Summary for Subcatchment 15S: Post Dev. Basin 6 to SCM

Runoff = 41.82 cfs @ 11.95 hrs,  Volume= 2.514 af,  Depth= 7.09"
     Routed to Pond 30P : Wet Pond SCM 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

76,830 98 Paved parking, HSG B
63,382 98 Roofs, HSG B
30,858 56 Brush, Fair, HSG B
14,215 98 Water Surface, 0% imp, HSG B

185,285 91 Weighted Average
45,073 24.33% Pervious Area

140,212 75.67% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 15S: Post Dev. Basin 6 to SCM
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=185,285 sf

Runoff Volume=2.514 af

Runoff Depth=7.09"

Tc=5.0 min

CN=91

  41.82 cfs  
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Summary for Subcatchment 16S: Post Dev. Bypass 6

Runoff = 32.88 cfs @ 11.96 hrs,  Volume= 1.705 af,  Depth= 3.46"
     Routed to Link 32L : POA 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

4,268 98 Paved parking, HSG B
51,015 56 Brush, Fair, HSG B

202,144 60 Woods, Fair, HSG B

257,427 60 Weighted Average
253,159 98.34% Pervious Area

4,268 1.66% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 16S: Post Dev. Bypass 6
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=257,427 sf

Runoff Volume=1.705 af

Runoff Depth=3.46"

Tc=5.0 min

CN=60

  32.88 cfs  
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Summary for Subcatchment 18S: Post Dev. Basin 7 to SCM

Runoff = 30.97 cfs @ 11.95 hrs,  Volume= 1.699 af,  Depth= 5.90"
     Routed to Pond 31P : Wet Pond SCM 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

53,515 98 Paved parking, HSG B
33,715 98 Roofs, HSG B
59,637 56 Brush, Fair, HSG B
3,581 98 Water Surface, 0% imp, HSG B

150,448 81 Weighted Average
63,218 42.02% Pervious Area
87,230 57.98% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 18S: Post Dev. Basin 7 to SCM
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=150,448 sf

Runoff Volume=1.699 af

Runoff Depth=5.90"

Tc=5.0 min

CN=81

  30.97 cfs  
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Summary for Subcatchment 19S: Post Dev. Bypass 7

Runoff = 10.26 cfs @ 12.01 hrs,  Volume= 0.591 af,  Depth= 3.57"
     Routed to Link 33L : POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

11,171 98 Paved parking, HSG B
35,296 56 Brush, Fair, HSG B
39,944 55 Woods, Good, HSG B

86,411 61 Weighted Average
75,240 87.07% Pervious Area
11,171 12.93% Impervious Area

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

10.0 Direct Entry, Direct Entry

Subcatchment 19S: Post Dev. Bypass 7
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=86,411 sf

Runoff Volume=0.591 af

Runoff Depth=3.57"

Tc=10.0 min

CN=61
  10.26 cfs  
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Summary for Subcatchment 29S: Post Dev. Bypass 8

Runoff = 36.97 cfs @ 12.00 hrs,  Volume= 2.045 af,  Depth= 3.69"
     Routed to Reach 50R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

230,959 60 Woods, Fair, HSG B
53,439 69 50-75% Grass cover, Fair, HSG B
5,416 98 Paved parking, HSG B

289,814 62 Weighted Average
284,398 98.13% Pervious Area

5,416 1.87% Impervious Area

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

9.1 826 0.0447 1.51 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 29S: Post Dev. Bypass 8
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=289,814 sf

Runoff Volume=2.045 af

Runoff Depth=3.69"

Flow Length=826'

Slope=0.0447 '/'

Tc=9.1 min

CN=62

  36.97 cfs  
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Summary for Subcatchment 36S: Post Dev. Basin 4

Runoff = 3.97 cfs @ 11.96 hrs,  Volume= 0.206 af,  Depth= 3.69"
     Routed to Reach 47R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

6,194 60 Woods, Fair, HSG B
19,589 56 Brush, Fair, HSG B
3,453 98 Paved parking, HSG B

29,236 62 Weighted Average
25,783 88.19% Pervious Area
3,453 11.81% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 36S: Post Dev. Basin 4

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=29,236 sf

Runoff Volume=0.206 af

Runoff Depth=3.69"

Tc=5.0 min

CN=62

  3.97 cfs  
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Summary for Subcatchment 37S: Post Dev. Basin 5 to SCM

Runoff = 26.34 cfs @ 11.95 hrs,  Volume= 1.528 af,  Depth= 6.50"
     Routed to Pond 39P : Sand Filter SCM 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

54,167 98 Paved parking, HSG B
39,855 98 Roofs, HSG B
28,956 48 Brush, Good, HSG B

122,978 86 Weighted Average
28,956 23.55% Pervious Area
94,022 76.45% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 37S: Post Dev. Basin 5 to SCM

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=122,978 sf

Runoff Volume=1.528 af

Runoff Depth=6.50"

Tc=5.0 min

CN=86

  26.34 cfs  
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Summary for Subcatchment 38S: Post Dev. Bypass 5

Runoff = 16.35 cfs @ 12.05 hrs,  Volume= 1.049 af,  Depth= 3.35"
     Routed to Link 40L : POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

12,257 98 Paved parking, HSG B
54,926 48 Brush, Good, HSG B
96,543 60 Woods, Fair, HSG B

163,726 59 Weighted Average
151,469 92.51% Pervious Area
12,257 7.49% Impervious Area

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

12.3 Direct Entry, 

Subcatchment 38S: Post Dev. Bypass 5

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=163,726 sf

Runoff Volume=1.049 af

Runoff Depth=3.35"

Tc=12.3 min

CN=59

  16.35 cfs  
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Summary for Subcatchment 46S: Post Drainage Area 1

Runoff = 563.62 cfs @ 12.44 hrs,  Volume= 72.391 af,  Depth= 4.38"
     Routed to Link 6L : Post Dev. POA at 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (ac) CN Description

198.400 68 1 acre lots, 20% imp, HSG B

158.720 80.00% Pervious Area
39.680 20.00% Impervious Area

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

45.4 4,195 0.0177 1.54 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 46S: Post Drainage Area 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=198.400 ac

Runoff Volume=72.391 af

Runoff Depth=4.38"

Flow Length=4,195'

Slope=0.0177 '/'

Tc=45.4 min

CN=68

  563.62 cfs  
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Summary for Reach 47R: Flowpath Donwstream POA 4

Inflow Area = 7.253 ac, 34.73% Impervious,  Inflow Depth = 4.61"    for  100-yr event
Inflow = 31.74 cfs @ 12.07 hrs,  Volume= 2.783 af
Outflow = 14.65 cfs @ 12.74 hrs,  Volume= 2.783 af,  Atten= 54%,  Lag= 40.3 min
     Routed to Link 6L : Post Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.65 fps,  Min. Travel Time= 27.9 min
Avg. Velocity = 0.25 fps,  Avg. Travel Time= 186.7 min

Peak Storage= 24,403 cf @ 12.26 hrs
Average Depth at Peak Storage= 1.39' , Surface Width= 9.99'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 7.18 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 2,757.0'   Slope= 0.0173 '/'
Inlet Invert= 529.84',  Outlet Invert= 482.25'

‡

Reach 47R: Flowpath Donwstream POA 4
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Inflow Area=7.253 ac

Avg. Flow Depth=1.39'

Max Vel=1.65 fps

n=0.100

L=2,757.0'

S=0.0173 '/'

Capacity=7.18 cfs

  31.74 cfs  

  14.65 cfs  
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Summary for Reach 50R: Flowpath Donwstream POA 6

Inflow Area = 16.816 ac, 20.46% Impervious,  Inflow Depth = 4.47"    for  100-yr event
Inflow = 82.21 cfs @ 12.00 hrs,  Volume= 6.259 af
Outflow = 48.08 cfs @ 12.38 hrs,  Volume= 6.259 af,  Atten= 42%,  Lag= 22.8 min
     Routed to Link 6L : Post Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.78 fps,  Min. Travel Time= 14.2 min
Avg. Velocity = 0.33 fps,  Avg. Travel Time= 76.6 min

Peak Storage= 42,639 cf @ 12.13 hrs
Average Depth at Peak Storage= 3.77' , Surface Width= 16.41'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 6.78 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,509.0'   Slope= 0.0154 '/'
Inlet Invert= 505.43',  Outlet Invert= 482.25'

‡

Reach 50R: Flowpath Donwstream POA 6

Inflow
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Inflow Area=16.816 ac

Avg. Flow Depth=3.77'

Max Vel=1.78 fps

n=0.100

L=1,509.0'

S=0.0154 '/'

Capacity=6.78 cfs

  82.21 cfs  

  48.08 cfs  



Type II 24-hr  100-yr Rainfall=8.17"Downstream Analysis - ZCP
  Printed  10/7/2025Prepared by Thomas & Hutton

Page 93HydroCAD® 10.20-7a  s/n 02108  © 2025 HydroCAD Software Solutions LLC

Summary for Reach 51R: Flowpath Donwstream POA 5

Inflow Area = 5.438 ac, 41.54% Impervious,  Inflow Depth = 5.05"    for  100-yr event
Inflow = 23.92 cfs @ 12.04 hrs,  Volume= 2.290 af
Outflow = 18.51 cfs @ 12.31 hrs,  Volume= 2.290 af,  Atten= 23%,  Lag= 16.3 min
     Routed to Link 6L : Post Dev. POA at 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 2.06 fps,  Min. Travel Time= 8.4 min
Avg. Velocity = 0.29 fps,  Avg. Travel Time= 58.8 min

Peak Storage= 9,461 cf @ 12.16 hrs
Average Depth at Peak Storage= 1.43' , Surface Width= 10.11'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 8.94 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,036.0'   Slope= 0.0267 '/'
Inlet Invert= 509.93',  Outlet Invert= 482.25'

‡

Reach 51R: Flowpath Donwstream POA 5
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Inflow Area=5.438 ac

Avg. Flow Depth=1.43'

Max Vel=2.06 fps

n=0.100

L=1,036.0'

S=0.0267 '/'

Capacity=8.94 cfs

  23.92 cfs  

  18.51 cfs  
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Summary for Pond 30P: Wet Pond SCM 4

Inflow Area = 4.254 ac, 75.67% Impervious,  Inflow Depth = 7.09"    for  100-yr event
Inflow = 41.82 cfs @ 11.95 hrs,  Volume= 2.514 af
Outflow = 21.85 cfs @ 12.10 hrs,  Volume= 2.510 af,  Atten= 48%,  Lag= 9.1 min
Primary = 21.85 cfs @ 12.10 hrs,  Volume= 2.510 af
     Routed to Link 32L : POA 5

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Starting Elev= 522.00'   Surf.Area= 7,056 sf   Storage= 6,623 cf
Peak Elev= 527.19' @ 12.10 hrs   Surf.Area= 12,441 sf   Storage= 60,840 cf   (54,217 cf above start)

Plug-Flow detention time= 1,395.3 min calculated for 2.357 af (94% of inflow)
Center-of-Mass det. time= 1,272.0 min ( 2,039.5 - 767.5 )

Volume Invert Avail.Storage Storage Description

#1 521.00' 71,189 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

521.00 6,190 0 0
522.00 7,056 6,623 6,623
522.50 8,333 3,847 10,470
523.00 9,531 4,466 14,936
524.00 10,198 9,865 24,801
525.00 10,883 10,541 35,341
526.00 11,584 11,234 46,575
527.00 12,303 11,944 58,518
528.00 13,038 12,671 71,189

Device Routing     Invert Outlet Devices

#1 Primary 522.00' 36.0"  Round Culvert   
L= 45.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 522.00' / 521.50'   S= 0.0111 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 7.07 sf   

#2 Device 1 522.00' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 525.40' 40.0" W x 4.0" H Vert. Peakflow Orifice X 2.00    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 526.90' 48.0" x 48.0" Horiz. Overflow    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=21.54 cfs @ 12.10 hrs  HW=527.18'   (Free Discharge)
1=Culvert  (Passes 21.54 cfs of 65.30 cfs potential flow)

2=Drawdown  (Orifice Controls 0.13 cfs @ 10.89 fps)
3=Peakflow Orifice  (Orifice Controls 13.59 cfs @ 6.12 fps)
4=Overflow  (Weir Controls 7.81 cfs @ 1.73 fps)
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Pond 30P: Wet Pond SCM 4

Inflow
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Hydrograph
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Inflow Area=4.254 ac

Peak Elev=527.19'

Storage=60,840 cf

  41.82 cfs  

  21.85 cfs  
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Summary for Pond 31P: Wet Pond SCM 5

Inflow Area = 3.454 ac, 57.98% Impervious,  Inflow Depth = 5.90"    for  100-yr event
Inflow = 30.97 cfs @ 11.95 hrs,  Volume= 1.699 af
Outflow = 14.53 cfs @ 12.09 hrs,  Volume= 1.699 af,  Atten= 53%,  Lag= 8.6 min
Primary = 14.53 cfs @ 12.09 hrs,  Volume= 1.699 af
     Routed to Link 33L : POA 6

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Starting Elev= 510.50'   Surf.Area= 3,231 sf   Storage= 1,401 cf
Peak Elev= 516.66' @ 12.09 hrs   Surf.Area= 6,564 sf   Storage= 32,811 cf   (31,411 cf above start)

Plug-Flow detention time= 708.7 min calculated for 1.666 af (98% of inflow)
Center-of-Mass det. time= 683.6 min ( 1,479.3 - 795.7 )

Volume Invert Avail.Storage Storage Description

#1 510.00' 42,078 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

510.00 2,371 0 0
510.50 3,231 1,401 1,401
511.00 3,997 1,807 3,208
512.00 4,407 4,202 7,410
513.00 4,836 4,622 12,031
514.00 5,284 5,060 17,091
515.00 5,749 5,517 22,608
516.00 6,233 5,991 28,599
517.00 6,735 6,484 35,083
518.00 7,255 6,995 42,078

Device Routing     Invert Outlet Devices

#1 Primary 510.50' 36.0"  Round Culvert   
L= 79.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 510.50' / 510.00'   S= 0.0063 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

#2 Device 1 510.50' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 514.70' 34.0" W x 4.5" H Vert. Peakflow Orifice X 2.00    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 516.60' 48.0" x 48.0" Horiz. Overflow    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=14.13 cfs @ 12.09 hrs  HW=516.64'   (Free Discharge)
1=Culvert  (Passes 14.13 cfs of 73.32 cfs potential flow)

2=Drawdown  (Orifice Controls 0.15 cfs @ 11.87 fps)
3=Peakflow Orifice  (Orifice Controls 13.54 cfs @ 6.37 fps)
4=Overflow  (Weir Controls 0.44 cfs @ 0.66 fps)
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Pond 31P: Wet Pond SCM 5
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Inflow Area=3.454 ac

Peak Elev=516.66'

Storage=32,811 cf

  30.97 cfs  

  14.53 cfs  
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Summary for Pond 39P: Sand Filter SCM 3

Inflow Area = 2.823 ac, 76.45% Impervious,  Inflow Depth = 6.50"    for  100-yr event
Inflow = 26.34 cfs @ 11.95 hrs,  Volume= 1.528 af
Outflow = 14.54 cfs @ 12.10 hrs,  Volume= 1.528 af,  Atten= 45%,  Lag= 9.1 min
Primary = 14.54 cfs @ 12.10 hrs,  Volume= 1.528 af
     Routed to Link 40L : POA 4

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Peak Elev= 537.36' @ 12.09 hrs   Surf.Area= 4,515 sf   Storage= 30,826 cf

Plug-Flow detention time= 692.1 min calculated for 1.528 af (100% of inflow)
Center-of-Mass det. time= 694.8 min ( 1,477.7 - 782.9 )

Volume Invert Avail.Storage Storage Description

#1 530.00' 16,905 cf Sediment/Sand Chamber (Prismatic) Listed below (Recalc)  x 23
#2 530.00' 16,800 cf Storage (Prismatic) Listed below (Recalc)  x 20

33,705 cf Total Available Storage

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

530.00 105 0.0 0 0
532.00 105 50.0 105 105
538.00 105 100.0 630 735

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

530.00 105 0 0
538.00 105 840 840

Device Routing     Invert Outlet Devices

#1 Primary 530.00' 36.0"  Round Culvert   
L= 50.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 530.00' / 529.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 7.07 sf   

#2 Device 1 530.00' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 534.70' 34.0" W x 5.0" H Vert. Main Orifice    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 537.20' 25.0' long Overflow   2 End Contraction(s)   0.5' Crest Height   

Primary OutFlow  Max=14.39 cfs @ 12.10 hrs  HW=537.36'   (Free Discharge)
1=Culvert  (Passes 14.39 cfs of 82.38 cfs potential flow)

2=Drawdown  (Orifice Controls 0.16 cfs @ 13.01 fps)
3=Main Orifice  (Orifice Controls 8.89 cfs @ 7.53 fps)
4=Overflow  (Weir Controls 5.33 cfs @ 1.35 fps)
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Pond 39P: Sand Filter SCM 3
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Inflow Area=2.823 ac

Peak Elev=537.36'

Storage=30,826 cf

  26.34 cfs  

  14.54 cfs  
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Summary for Link 6L: Post Dev. POA at 110 Cedar Hill Dr

Inflow Area = 227.907 ac, 21.02% Impervious,  Inflow Depth = 4.41"    for  100-yr event
Inflow = 631.46 cfs @ 12.44 hrs,  Volume= 83.723 af
Primary = 631.46 cfs @ 12.44 hrs,  Volume= 83.723 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 6L: Post Dev. POA at 110 Cedar Hill Dr
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Inflow Area=227.907 ac

  631.46 cfs  
  631.46 cfs  
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Summary for Link 32L: POA 5

Inflow Area = 10.163 ac, 32.64% Impervious,  Inflow Depth = 4.98"    for  100-yr event
Inflow = 45.34 cfs @ 11.99 hrs,  Volume= 4.214 af
Primary = 45.34 cfs @ 11.99 hrs,  Volume= 4.214 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 50R : Flowpath Donwstream POA 6

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 32L: POA 5
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Inflow Area=10.163 ac
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Summary for Link 33L: POA 6

Inflow Area = 5.438 ac, 41.54% Impervious,  Inflow Depth = 5.05"    for  100-yr event
Inflow = 23.92 cfs @ 12.04 hrs,  Volume= 2.290 af
Primary = 23.92 cfs @ 12.04 hrs,  Volume= 2.290 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 51R : Flowpath Donwstream POA 5

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 33L: POA 6

Inflow
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Hydrograph
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Inflow Area=5.438 ac
  23.92 cfs  

  23.92 cfs  
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Summary for Link 40L: POA 4

Inflow Area = 6.582 ac, 37.07% Impervious,  Inflow Depth = 4.70"    for  100-yr event
Inflow = 30.11 cfs @ 12.08 hrs,  Volume= 2.577 af
Primary = 30.11 cfs @ 12.08 hrs,  Volume= 2.577 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 47R : Flowpath Donwstream POA 4

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 40L: POA 4

Inflow
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Hydrograph
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Inflow Area=6.582 ac
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 9. PRE AND POST DEVELOPMENT ANALYSIS DOWNSTREAM OF 110 CEDAR HILL DR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



12S

Pre Dev. Basin 6

13S

Pre Dev. Basin 7

14S

Pre Dev. Basin 8

34S
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35S

Pre Dev. Basin 5

41S

Pre Drainage Area 1

43S

Pre Drainage Area 2

45R

Flowpath Donwstream

 POA 6

46R

Flowpath Donwstream
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48R

Flowpath Donwstream
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44L

Pre Dev. POA

 Downstream of 110

 Cedar Hill Dr

Routing Diagram for Downstream Analysis - ZCP
Prepared by Thomas & Hutton,  Printed 10/7/2025
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Subcat Reach Pond Link
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Area Listing (selected nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

198.400 68 1 acre lots, 20% imp, HSG B  (41S)

89.600 65 2 acre lots, 12% imp, HSG B  (43S)

1.351 69 50-75% Grass cover, Fair, HSG B  (14S)

1.518 56 Brush, Fair, HSG B  (12S, 34S)

0.854 48 Brush, Good, HSG B  (35S)

0.708 67 Brush, Poor, HSG B  (13S)

23.054 60 Woods, Fair, HSG B  (12S, 14S, 34S, 35S)

4.762 55 Woods, Good, HSG B  (13S)

320.247 66 TOTAL AREA
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Soil Listing (selected nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

320.247 HSG B 12S, 13S, 14S, 34S, 35S, 41S, 43S

0.000 HSG C

0.000 HSG D

0.000 Other

320.247 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 198.400 0.000 0.000 0.000 198.400 1 acre lots, 20% imp 41S

0.000 89.600 0.000 0.000 0.000 89.600 2 acre lots, 12% imp 43S

0.000 1.351 0.000 0.000 0.000 1.351 50-75% Grass cover, Fair 14S

0.000 1.518 0.000 0.000 0.000 1.518 Brush, Fair 12S, 

34S

0.000 0.854 0.000 0.000 0.000 0.854 Brush, Good 35S

0.000 0.708 0.000 0.000 0.000 0.708 Brush, Poor 13S

0.000 23.054 0.000 0.000 0.000 23.054 Woods, Fair 12S, 

14S, 

34S, 

35S

0.000 4.762 0.000 0.000 0.000 4.762 Woods, Good 13S

0.000 320.247 0.000 0.000 0.000 320.247 TOTAL AREA
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Time span=0.10-200.00 hrs, dt=0.10 hrs, 2000 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=441,055 sf   0.00% Impervious   Runoff Depth=0.39"Subcatchment 12S: Pre Dev. Basin 6
   Flow Length=1,222'   Slope=0.0441 '/'   Tc=12.4 min   CN=60   Runoff=3.49 cfs  0.331 af

Runoff Area=238,293 sf   0.00% Impervious   Runoff Depth=0.30"Subcatchment 13S: Pre Dev. Basin 7
   Flow Length=977'   Slope=0.0468 '/'   Tc=10.2 min   CN=57   Runoff=1.16 cfs  0.135 af

Runoff Area=289,814 sf   0.00% Impervious   Runoff Depth=0.46"Subcatchment 14S: Pre Dev. Basin 8
   Flow Length=826'   Slope=0.0447 '/'   Tc=9.1 min   CN=62   Runoff=3.40 cfs  0.257 af

Runoff Area=130,388 sf   0.00% Impervious   Runoff Depth=0.36"Subcatchment 34S: Pre Dev. Basin 4
   Flow Length=561'   Slope=0.0221 '/'   Tc=8.9 min   CN=59   Runoff=0.97 cfs  0.090 af

Runoff Area=305,128 sf   0.00% Impervious   Runoff Depth=0.36"Subcatchment 35S: Pre Dev. Basin 5
   Flow Length=998'   Slope=0.0301 '/'   Tc=12.3 min   CN=59   Runoff=2.07 cfs  0.210 af

Runoff Area=198.400 ac   20.00% Impervious   Runoff Depth=0.71"Subcatchment 41S: Pre Drainage Area 1
   Flow Length=4,195'   Slope=0.0177 '/'   Tc=45.4 min   CN=68   Runoff=74.63 cfs  11.755 af

Runoff Area=89.600 ac   12.00% Impervious   Runoff Depth=0.58"Subcatchment 43S: Pre Drainage Area 2
   Flow Length=3,771'   Slope=0.0323 '/'   Tc=33.2 min   CN=65   Runoff=31.19 cfs  4.339 af

Avg. Flow Depth=0.62'   Max Vel=1.00 fps   Inflow=6.37 cfs  0.589 afReach 45R: Flowpath Donwstream POA 
n=0.100   L=1,509.0'   S=0.0154 '/'   Capacity=6.78 cfs   Outflow=2.71 cfs  0.589 af

Avg. Flow Depth=0.24'   Max Vel=0.72 fps   Inflow=1.16 cfs  0.135 afReach 46R: Flowpath Donwstream POA 
n=0.100   L=1,036.0'   S=0.0267 '/'   Capacity=8.94 cfs   Outflow=0.49 cfs  0.135 af

Avg. Flow Depth=0.32'   Max Vel=0.68 fps   Inflow=2.92 cfs  0.299 afReach 48R: Flowpath Donwstream POA 
n=0.100   L=2,757.0'   S=0.0173 '/'   Capacity=7.18 cfs   Outflow=0.68 cfs  0.299 af

   Inflow=103.40 cfs  17.116 afLink 44L: Pre Dev. POA Downstream of 110 Cedar Hill Dr
   Primary=103.40 cfs  17.116 af

Total Runoff Area = 320.247 ac   Runoff Volume = 17.116 af   Average Runoff Depth = 0.64"
84.25% Pervious = 269.815 ac     15.75% Impervious = 50.432 ac
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Summary for Subcatchment 12S: Pre Dev. Basin 6

Runoff = 3.49 cfs @ 12.10 hrs,  Volume= 0.331 af,  Depth= 0.39"
     Routed to Reach 45R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

401,238 60 Woods, Fair, HSG B
39,817 56 Brush, Fair, HSG B

441,055 60 Weighted Average
441,055 100.00% Pervious Area

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

12.4 1,222 0.0441 1.65 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 12S: Pre Dev. Basin 6

Runoff

Hydrograph
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=441,055 sf

Runoff Volume=0.331 af

Runoff Depth=0.39"

Flow Length=1,222'

Slope=0.0441 '/'

Tc=12.4 min

CN=60  3.49 cfs  
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Summary for Subcatchment 13S: Pre Dev. Basin 7

Runoff = 1.16 cfs @ 12.09 hrs,  Volume= 0.135 af,  Depth= 0.30"
     Routed to Reach 46R : Flowpath Donwstream POA 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

207,447 55 Woods, Good, HSG B
30,846 67 Brush, Poor, HSG B

238,293 57 Weighted Average
238,293 100.00% Pervious Area

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

10.2 977 0.0468 1.60 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 13S: Pre Dev. Basin 7

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=238,293 sf

Runoff Volume=0.135 af

Runoff Depth=0.30"

Flow Length=977'

Slope=0.0468 '/'

Tc=10.2 min

CN=57

  1.16 cfs  
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Summary for Subcatchment 14S: Pre Dev. Basin 8

Runoff = 3.40 cfs @ 12.03 hrs,  Volume= 0.257 af,  Depth= 0.46"
     Routed to Reach 45R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

230,959 60 Woods, Fair, HSG B
58,855 69 50-75% Grass cover, Fair, HSG B

289,814 62 Weighted Average
289,814 100.00% Pervious Area

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

9.1 826 0.0447 1.51 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 14S: Pre Dev. Basin 8

Runoff

Hydrograph
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=289,814 sf

Runoff Volume=0.257 af

Runoff Depth=0.46"

Flow Length=826'

Slope=0.0447 '/'

Tc=9.1 min

CN=62  3.40 cfs  
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Summary for Subcatchment 34S: Pre Dev. Basin 4

Runoff = 0.97 cfs @ 12.04 hrs,  Volume= 0.090 af,  Depth= 0.36"
     Routed to Reach 48R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

104,102 60 Woods, Fair, HSG B
26,286 56 Brush, Fair, HSG B

130,388 59 Weighted Average
130,388 100.00% Pervious Area

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

8.9 561 0.0221 1.06 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 34S: Pre Dev. Basin 4

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=130,388 sf

Runoff Volume=0.090 af

Runoff Depth=0.36"

Flow Length=561'

Slope=0.0221 '/'

Tc=8.9 min

CN=59

  0.97 cfs  
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Summary for Subcatchment 35S: Pre Dev. Basin 5

Runoff = 2.07 cfs @ 12.10 hrs,  Volume= 0.210 af,  Depth= 0.36"
     Routed to Reach 48R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

267,919 60 Woods, Fair, HSG B
37,209 48 Brush, Good, HSG B

305,128 59 Weighted Average
305,128 100.00% Pervious Area

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

12.3 998 0.0301 1.36 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 35S: Pre Dev. Basin 5

Runoff

Hydrograph
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=305,128 sf

Runoff Volume=0.210 af

Runoff Depth=0.36"

Flow Length=998'

Slope=0.0301 '/'

Tc=12.3 min

CN=59
  2.07 cfs  
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Summary for Subcatchment 41S: Pre Drainage Area 1

Runoff = 74.63 cfs @ 12.51 hrs,  Volume= 11.755 af,  Depth= 0.71"
     Routed to Link 44L : Pre Dev. POA Downstream of 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (ac) CN Description

198.400 68 1 acre lots, 20% imp, HSG B

158.720 80.00% Pervious Area
39.680 20.00% Impervious Area

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

45.4 4,195 0.0177 1.54 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 41S: Pre Drainage Area 1

Runoff

Hydrograph
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=198.400 ac

Runoff Volume=11.755 af

Runoff Depth=0.71"

Flow Length=4,195'

Slope=0.0177 '/'

Tc=45.4 min

CN=68

  74.63 cfs  
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Summary for Subcatchment 43S: Pre Drainage Area 2

Runoff = 31.19 cfs @ 12.35 hrs,  Volume= 4.339 af,  Depth= 0.58"
     Routed to Link 44L : Pre Dev. POA Downstream of 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (ac) CN Description

89.600 65 2 acre lots, 12% imp, HSG B

78.848 88.00% Pervious Area
10.752 12.00% Impervious Area

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

33.2 3,771 0.0323 1.89 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 43S: Pre Drainage Area 2

Runoff
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=89.600 ac

Runoff Volume=4.339 af

Runoff Depth=0.58"

Flow Length=3,771'

Slope=0.0323 '/'

Tc=33.2 min

CN=65

  31.19 cfs  
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Summary for Reach 45R: Flowpath Donwstream POA 6

Inflow Area = 16.778 ac, 0.00% Impervious,  Inflow Depth = 0.42"    for  1-yr event
Inflow = 6.37 cfs @ 12.07 hrs,  Volume= 0.589 af
Outflow = 2.71 cfs @ 12.72 hrs,  Volume= 0.589 af,  Atten= 57%,  Lag= 39.0 min
     Routed to Link 44L : Pre Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.00 fps,  Min. Travel Time= 25.1 min
Avg. Velocity = 0.21 fps,  Avg. Travel Time= 120.1 min

Peak Storage= 4,105 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.62' , Surface Width= 6.63'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 6.78 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,509.0'   Slope= 0.0154 '/'
Inlet Invert= 505.43',  Outlet Invert= 482.25'

‡

Reach 45R: Flowpath Donwstream POA 6

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=16.778 ac

Avg. Flow Depth=0.62'

Max Vel=1.00 fps

n=0.100

L=1,509.0'

S=0.0154 '/'

Capacity=6.78 cfs

  6.37 cfs  

  2.71 cfs  
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Summary for Reach 46R: Flowpath Donwstream POA 5

Inflow Area = 5.470 ac, 0.00% Impervious,  Inflow Depth = 0.30"    for  1-yr event
Inflow = 1.16 cfs @ 12.09 hrs,  Volume= 0.135 af
Outflow = 0.49 cfs @ 12.74 hrs,  Volume= 0.135 af,  Atten= 58%,  Lag= 38.7 min
     Routed to Link 44L : Pre Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.72 fps,  Min. Travel Time= 24.0 min
Avg. Velocity = 0.24 fps,  Avg. Travel Time= 71.0 min

Peak Storage= 708 cf @ 12.34 hrs
Average Depth at Peak Storage= 0.24' , Surface Width= 4.19'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 8.94 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,036.0'   Slope= 0.0267 '/'
Inlet Invert= 509.93',  Outlet Invert= 482.25'

‡

Reach 46R: Flowpath Donwstream POA 5

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=5.470 ac

Avg. Flow Depth=0.24'

Max Vel=0.72 fps

n=0.100

L=1,036.0'

S=0.0267 '/'

Capacity=8.94 cfs

  1.16 cfs  

  0.49 cfs  
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Summary for Reach 48R: Flowpath Donwstream POA 4

Inflow Area = 9.998 ac, 0.00% Impervious,  Inflow Depth = 0.36"    for  1-yr event
Inflow = 2.92 cfs @ 12.09 hrs,  Volume= 0.299 af
Outflow = 0.68 cfs @ 13.78 hrs,  Volume= 0.299 af,  Atten= 77%,  Lag= 101.6 min
     Routed to Link 44L : Pre Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.68 fps,  Min. Travel Time= 67.1 min
Avg. Velocity = 0.16 fps,  Avg. Travel Time= 293.9 min

Peak Storage= 2,749 cf @ 12.65 hrs
Average Depth at Peak Storage= 0.32' , Surface Width= 4.75'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 7.18 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 2,757.0'   Slope= 0.0173 '/'
Inlet Invert= 529.84',  Outlet Invert= 482.25'

‡

Reach 48R: Flowpath Donwstream POA 4

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=9.998 ac

Avg. Flow Depth=0.32'

Max Vel=0.68 fps

n=0.100

L=2,757.0'

S=0.0173 '/'

Capacity=7.18 cfs

  2.92 cfs  

  0.68 cfs  
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Summary for Link 44L: Pre Dev. POA Downstream of 110 Cedar Hill Dr

Inflow Area = 320.247 ac, 15.75% Impervious,  Inflow Depth = 0.64"    for  1-yr event
Inflow = 103.40 cfs @ 12.47 hrs,  Volume= 17.116 af
Primary = 103.40 cfs @ 12.47 hrs,  Volume= 17.116 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 44L: Pre Dev. POA Downstream of 110 Cedar Hill Dr

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=320.247 ac

  103.40 cfs  
  103.40 cfs  
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Time span=0.10-200.00 hrs, dt=0.10 hrs, 2000 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=441,055 sf   0.00% Impervious   Runoff Depth=0.68"Subcatchment 12S: Pre Dev. Basin 6
   Flow Length=1,222'   Slope=0.0441 '/'   Tc=12.4 min   CN=60   Runoff=7.29 cfs  0.570 af

Runoff Area=238,293 sf   0.00% Impervious   Runoff Depth=0.54"Subcatchment 13S: Pre Dev. Basin 7
   Flow Length=977'   Slope=0.0468 '/'   Tc=10.2 min   CN=57   Runoff=2.89 cfs  0.247 af

Runoff Area=289,814 sf   0.00% Impervious   Runoff Depth=0.77"Subcatchment 14S: Pre Dev. Basin 8
   Flow Length=826'   Slope=0.0447 '/'   Tc=9.1 min   CN=62   Runoff=6.67 cfs  0.428 af

Runoff Area=130,388 sf   0.00% Impervious   Runoff Depth=0.63"Subcatchment 34S: Pre Dev. Basin 4
   Flow Length=561'   Slope=0.0221 '/'   Tc=8.9 min   CN=59   Runoff=2.26 cfs  0.157 af

Runoff Area=305,128 sf   0.00% Impervious   Runoff Depth=0.63"Subcatchment 35S: Pre Dev. Basin 5
   Flow Length=998'   Slope=0.0301 '/'   Tc=12.3 min   CN=59   Runoff=4.56 cfs  0.368 af

Runoff Area=198.400 ac   20.00% Impervious   Runoff Depth=1.09"Subcatchment 41S: Pre Drainage Area 1
   Flow Length=4,195'   Slope=0.0177 '/'   Tc=45.4 min   CN=68   Runoff=125.05 cfs  18.066 af

Runoff Area=89.600 ac   12.00% Impervious   Runoff Depth=0.93"Subcatchment 43S: Pre Drainage Area 2
   Flow Length=3,771'   Slope=0.0323 '/'   Tc=33.2 min   CN=65   Runoff=56.73 cfs  6.913 af

Avg. Flow Depth=0.94'   Max Vel=1.32 fps   Inflow=13.31 cfs  0.998 afReach 45R: Flowpath Donwstream 
n=0.100   L=1,509.0'   S=0.0154 '/'   Capacity=6.78 cfs   Outflow=6.66 cfs  0.998 af

Avg. Flow Depth=0.42'   Max Vel=1.02 fps   Inflow=2.89 cfs  0.247 afReach 46R: Flowpath Donwstream POA 
n=0.100   L=1,036.0'   S=0.0267 '/'   Capacity=8.94 cfs   Outflow=1.52 cfs  0.247 af

Avg. Flow Depth=0.49'   Max Vel=0.92 fps   Inflow=6.43 cfs  0.525 afReach 48R: Flowpath Donwstream POA 
n=0.100   L=2,757.0'   S=0.0173 '/'   Capacity=7.18 cfs   Outflow=1.77 cfs  0.525 af

   Inflow=182.69 cfs  26.748 afLink 44L: Pre Dev. POA Downstream of 110 Cedar Hill Dr
   Primary=182.69 cfs  26.748 af

Total Runoff Area = 320.247 ac   Runoff Volume = 26.748 af   Average Runoff Depth = 1.00"
84.25% Pervious = 269.815 ac     15.75% Impervious = 50.432 ac
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Summary for Subcatchment 12S: Pre Dev. Basin 6

Runoff = 7.29 cfs @ 12.08 hrs,  Volume= 0.570 af,  Depth= 0.68"
     Routed to Reach 45R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

401,238 60 Woods, Fair, HSG B
39,817 56 Brush, Fair, HSG B

441,055 60 Weighted Average
441,055 100.00% Pervious Area

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

12.4 1,222 0.0441 1.65 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 12S: Pre Dev. Basin 6

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=441,055 sf

Runoff Volume=0.570 af

Runoff Depth=0.68"

Flow Length=1,222'

Slope=0.0441 '/'

Tc=12.4 min

CN=60

  7.29 cfs  
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Summary for Subcatchment 13S: Pre Dev. Basin 7

Runoff = 2.89 cfs @ 12.06 hrs,  Volume= 0.247 af,  Depth= 0.54"
     Routed to Reach 46R : Flowpath Donwstream POA 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

207,447 55 Woods, Good, HSG B
30,846 67 Brush, Poor, HSG B

238,293 57 Weighted Average
238,293 100.00% Pervious Area

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

10.2 977 0.0468 1.60 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 13S: Pre Dev. Basin 7

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=238,293 sf

Runoff Volume=0.247 af

Runoff Depth=0.54"

Flow Length=977'

Slope=0.0468 '/'

Tc=10.2 min

CN=57
  2.89 cfs  
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Summary for Subcatchment 14S: Pre Dev. Basin 8

Runoff = 6.67 cfs @ 12.02 hrs,  Volume= 0.428 af,  Depth= 0.77"
     Routed to Reach 45R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

230,959 60 Woods, Fair, HSG B
58,855 69 50-75% Grass cover, Fair, HSG B

289,814 62 Weighted Average
289,814 100.00% Pervious Area

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

9.1 826 0.0447 1.51 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 14S: Pre Dev. Basin 8

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=289,814 sf

Runoff Volume=0.428 af

Runoff Depth=0.77"

Flow Length=826'

Slope=0.0447 '/'

Tc=9.1 min

CN=62

  6.67 cfs  
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Summary for Subcatchment 34S: Pre Dev. Basin 4

Runoff = 2.26 cfs @ 12.03 hrs,  Volume= 0.157 af,  Depth= 0.63"
     Routed to Reach 48R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

104,102 60 Woods, Fair, HSG B
26,286 56 Brush, Fair, HSG B

130,388 59 Weighted Average
130,388 100.00% Pervious Area

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

8.9 561 0.0221 1.06 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 34S: Pre Dev. Basin 4

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=130,388 sf

Runoff Volume=0.157 af

Runoff Depth=0.63"

Flow Length=561'

Slope=0.0221 '/'

Tc=8.9 min

CN=59
  2.26 cfs  
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Summary for Subcatchment 35S: Pre Dev. Basin 5

Runoff = 4.56 cfs @ 12.09 hrs,  Volume= 0.368 af,  Depth= 0.63"
     Routed to Reach 48R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

267,919 60 Woods, Fair, HSG B
37,209 48 Brush, Good, HSG B

305,128 59 Weighted Average
305,128 100.00% Pervious Area

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

12.3 998 0.0301 1.36 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 35S: Pre Dev. Basin 5

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=305,128 sf

Runoff Volume=0.368 af

Runoff Depth=0.63"

Flow Length=998'

Slope=0.0301 '/'

Tc=12.3 min

CN=59  4.56 cfs  



Type II 24-hr  2-yr Rainfall=3.82"Downstream Analysis - ZCP
  Printed  10/7/2025Prepared by Thomas & Hutton

Page 24HydroCAD® 10.20-7a  s/n 02108  © 2025 HydroCAD Software Solutions LLC

Summary for Subcatchment 41S: Pre Drainage Area 1

Runoff = 125.05 cfs @ 12.49 hrs,  Volume= 18.066 af,  Depth= 1.09"
     Routed to Link 44L : Pre Dev. POA Downstream of 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (ac) CN Description

198.400 68 1 acre lots, 20% imp, HSG B

158.720 80.00% Pervious Area
39.680 20.00% Impervious Area

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

45.4 4,195 0.0177 1.54 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 41S: Pre Drainage Area 1

Runoff

Hydrograph

Time  (hours)
200190180170160150140130120110100908070605040302010

F
lo

w
  

(c
fs

)

140

130

120

110

100

90

80

70

60

50

40

30

20

10

0

Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=198.400 ac

Runoff Volume=18.066 af

Runoff Depth=1.09"

Flow Length=4,195'

Slope=0.0177 '/'

Tc=45.4 min

CN=68

  125.05 cfs  
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Summary for Subcatchment 43S: Pre Drainage Area 2

Runoff = 56.73 cfs @ 12.33 hrs,  Volume= 6.913 af,  Depth= 0.93"
     Routed to Link 44L : Pre Dev. POA Downstream of 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (ac) CN Description

89.600 65 2 acre lots, 12% imp, HSG B

78.848 88.00% Pervious Area
10.752 12.00% Impervious Area

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

33.2 3,771 0.0323 1.89 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 43S: Pre Drainage Area 2

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=89.600 ac

Runoff Volume=6.913 af

Runoff Depth=0.93"

Flow Length=3,771'

Slope=0.0323 '/'

Tc=33.2 min

CN=65

  56.73 cfs  
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Summary for Reach 45R: Flowpath Donwstream POA 6

Inflow Area = 16.778 ac, 0.00% Impervious,  Inflow Depth = 0.71"    for  2-yr event
Inflow = 13.31 cfs @ 12.05 hrs,  Volume= 0.998 af
Outflow = 6.66 cfs @ 12.54 hrs,  Volume= 0.998 af,  Atten= 50%,  Lag= 29.7 min
     Routed to Link 44L : Pre Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.32 fps,  Min. Travel Time= 19.1 min
Avg. Velocity = 0.23 fps,  Avg. Travel Time= 108.7 min

Peak Storage= 7,785 cf @ 12.23 hrs
Average Depth at Peak Storage= 0.94' , Surface Width= 8.21'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 6.78 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,509.0'   Slope= 0.0154 '/'
Inlet Invert= 505.43',  Outlet Invert= 482.25'

‡

Reach 45R: Flowpath Donwstream POA 6

Inflow
Outflow
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Inflow Area=16.778 ac

Avg. Flow Depth=0.94'

Max Vel=1.32 fps

n=0.100

L=1,509.0'

S=0.0154 '/'

Capacity=6.78 cfs

  13.31 cfs  

  6.66 cfs  
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Summary for Reach 46R: Flowpath Donwstream POA 5

Inflow Area = 5.470 ac, 0.00% Impervious,  Inflow Depth = 0.54"    for  2-yr event
Inflow = 2.89 cfs @ 12.06 hrs,  Volume= 0.247 af
Outflow = 1.52 cfs @ 12.52 hrs,  Volume= 0.247 af,  Atten= 47%,  Lag= 27.5 min
     Routed to Link 44L : Pre Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.02 fps,  Min. Travel Time= 16.9 min
Avg. Velocity = 0.27 fps,  Avg. Travel Time= 62.9 min

Peak Storage= 1,574 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.42' , Surface Width= 5.46'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 8.94 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,036.0'   Slope= 0.0267 '/'
Inlet Invert= 509.93',  Outlet Invert= 482.25'

‡

Reach 46R: Flowpath Donwstream POA 5

Inflow
Outflow
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Inflow Area=5.470 ac

Avg. Flow Depth=0.42'

Max Vel=1.02 fps

n=0.100

L=1,036.0'

S=0.0267 '/'

Capacity=8.94 cfs

  2.89 cfs  

  1.52 cfs  
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Summary for Reach 48R: Flowpath Donwstream POA 4

Inflow Area = 9.998 ac, 0.00% Impervious,  Inflow Depth = 0.63"    for  2-yr event
Inflow = 6.43 cfs @ 12.07 hrs,  Volume= 0.525 af
Outflow = 1.77 cfs @ 13.25 hrs,  Volume= 0.525 af,  Atten= 73%,  Lag= 71.3 min
     Routed to Link 44L : Pre Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.92 fps,  Min. Travel Time= 50.1 min
Avg. Velocity = 0.17 fps,  Avg. Travel Time= 268.3 min

Peak Storage= 5,349 cf @ 12.42 hrs
Average Depth at Peak Storage= 0.49' , Surface Width= 5.93'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 7.18 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 2,757.0'   Slope= 0.0173 '/'
Inlet Invert= 529.84',  Outlet Invert= 482.25'

‡

Reach 48R: Flowpath Donwstream POA 4

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=9.998 ac

Avg. Flow Depth=0.49'

Max Vel=0.92 fps

n=0.100

L=2,757.0'

S=0.0173 '/'

Capacity=7.18 cfs

  6.43 cfs  

  1.77 cfs  



Type II 24-hr  2-yr Rainfall=3.82"Downstream Analysis - ZCP
  Printed  10/7/2025Prepared by Thomas & Hutton

Page 29HydroCAD® 10.20-7a  s/n 02108  © 2025 HydroCAD Software Solutions LLC

Summary for Link 44L: Pre Dev. POA Downstream of 110 Cedar Hill Dr

Inflow Area = 320.247 ac, 15.75% Impervious,  Inflow Depth = 1.00"    for  2-yr event
Inflow = 182.69 cfs @ 12.44 hrs,  Volume= 26.748 af
Primary = 182.69 cfs @ 12.44 hrs,  Volume= 26.748 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 44L: Pre Dev. POA Downstream of 110 Cedar Hill Dr

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=320.247 ac

  182.69 cfs  
  182.69 cfs  
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Time span=0.10-200.00 hrs, dt=0.10 hrs, 2000 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=441,055 sf   0.00% Impervious   Runoff Depth=2.28"Subcatchment 12S: Pre Dev. Basin 6
   Flow Length=1,222'   Slope=0.0441 '/'   Tc=12.4 min   CN=60   Runoff=29.27 cfs  1.927 af

Runoff Area=238,293 sf   0.00% Impervious   Runoff Depth=2.01"Subcatchment 13S: Pre Dev. Basin 7
   Flow Length=977'   Slope=0.0468 '/'   Tc=10.2 min   CN=57   Runoff=15.13 cfs  0.918 af

Runoff Area=289,814 sf   0.00% Impervious   Runoff Depth=2.47"Subcatchment 14S: Pre Dev. Basin 8
   Flow Length=826'   Slope=0.0447 '/'   Tc=9.1 min   CN=62   Runoff=24.46 cfs  1.368 af

Runoff Area=130,388 sf   0.00% Impervious   Runoff Depth=2.19"Subcatchment 34S: Pre Dev. Basin 4
   Flow Length=561'   Slope=0.0221 '/'   Tc=8.9 min   CN=59   Runoff=9.74 cfs  0.547 af

Runoff Area=305,128 sf   0.00% Impervious   Runoff Depth=2.19"Subcatchment 35S: Pre Dev. Basin 5
   Flow Length=998'   Slope=0.0301 '/'   Tc=12.3 min   CN=59   Runoff=19.38 cfs  1.280 af

Runoff Area=198.400 ac   20.00% Impervious   Runoff Depth=3.04"Subcatchment 41S: Pre Drainage Area 1
   Flow Length=4,195'   Slope=0.0177 '/'   Tc=45.4 min   CN=68   Runoff=386.50 cfs  50.294 af

Runoff Area=89.600 ac   12.00% Impervious   Runoff Depth=2.75"Subcatchment 43S: Pre Drainage Area 2
   Flow Length=3,771'   Slope=0.0323 '/'   Tc=33.2 min   CN=65   Runoff=193.14 cfs  20.543 af

Avg. Flow Depth=2.56'   Max Vel=1.72 fps   Inflow=52.95 cfs  3.295 afReach 45R: Flowpath Donwstream 
n=0.100   L=1,509.0'   S=0.0154 '/'   Capacity=6.78 cfs   Outflow=31.10 cfs  3.295 af

Avg. Flow Depth=1.04'   Max Vel=1.84 fps   Inflow=15.13 cfs  0.918 afReach 46R: Flowpath Donwstream 
n=0.100   L=1,036.0'   S=0.0267 '/'   Capacity=8.94 cfs   Outflow=10.32 cfs  0.918 af

Avg. Flow Depth=1.26'   Max Vel=1.60 fps   Inflow=28.74 cfs  1.826 afReach 48R: Flowpath Donwstream 
n=0.100   L=2,757.0'   S=0.0173 '/'   Capacity=7.18 cfs   Outflow=12.25 cfs  1.826 af

   Inflow=600.22 cfs  76.876 afLink 44L: Pre Dev. POA Downstream of 110 Cedar Hill Dr
   Primary=600.22 cfs  76.876 af

Total Runoff Area = 320.247 ac   Runoff Volume = 76.876 af   Average Runoff Depth = 2.88"
84.25% Pervious = 269.815 ac     15.75% Impervious = 50.432 ac
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Summary for Subcatchment 12S: Pre Dev. Basin 6

Runoff = 29.27 cfs @ 12.05 hrs,  Volume= 1.927 af,  Depth= 2.28"
     Routed to Reach 45R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

401,238 60 Woods, Fair, HSG B
39,817 56 Brush, Fair, HSG B

441,055 60 Weighted Average
441,055 100.00% Pervious Area

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

12.4 1,222 0.0441 1.65 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 12S: Pre Dev. Basin 6

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=441,055 sf

Runoff Volume=1.927 af

Runoff Depth=2.28"

Flow Length=1,222'

Slope=0.0441 '/'

Tc=12.4 min

CN=60

  29.27 cfs  
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Summary for Subcatchment 13S: Pre Dev. Basin 7

Runoff = 15.13 cfs @ 12.02 hrs,  Volume= 0.918 af,  Depth= 2.01"
     Routed to Reach 46R : Flowpath Donwstream POA 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

207,447 55 Woods, Good, HSG B
30,846 67 Brush, Poor, HSG B

238,293 57 Weighted Average
238,293 100.00% Pervious Area

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

10.2 977 0.0468 1.60 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 13S: Pre Dev. Basin 7

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=238,293 sf

Runoff Volume=0.918 af

Runoff Depth=2.01"

Flow Length=977'

Slope=0.0468 '/'

Tc=10.2 min

CN=57

  15.13 cfs  
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Summary for Subcatchment 14S: Pre Dev. Basin 8

Runoff = 24.46 cfs @ 12.01 hrs,  Volume= 1.368 af,  Depth= 2.47"
     Routed to Reach 45R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

230,959 60 Woods, Fair, HSG B
58,855 69 50-75% Grass cover, Fair, HSG B

289,814 62 Weighted Average
289,814 100.00% Pervious Area

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

9.1 826 0.0447 1.51 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 14S: Pre Dev. Basin 8

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=289,814 sf

Runoff Volume=1.368 af

Runoff Depth=2.47"

Flow Length=826'

Slope=0.0447 '/'

Tc=9.1 min

CN=62

  24.46 cfs  
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Summary for Subcatchment 34S: Pre Dev. Basin 4

Runoff = 9.74 cfs @ 12.01 hrs,  Volume= 0.547 af,  Depth= 2.19"
     Routed to Reach 48R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

104,102 60 Woods, Fair, HSG B
26,286 56 Brush, Fair, HSG B

130,388 59 Weighted Average
130,388 100.00% Pervious Area

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

8.9 561 0.0221 1.06 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 34S: Pre Dev. Basin 4

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=130,388 sf

Runoff Volume=0.547 af

Runoff Depth=2.19"

Flow Length=561'

Slope=0.0221 '/'

Tc=8.9 min

CN=59

  9.74 cfs  
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Summary for Subcatchment 35S: Pre Dev. Basin 5

Runoff = 19.38 cfs @ 12.05 hrs,  Volume= 1.280 af,  Depth= 2.19"
     Routed to Reach 48R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

267,919 60 Woods, Fair, HSG B
37,209 48 Brush, Good, HSG B

305,128 59 Weighted Average
305,128 100.00% Pervious Area

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

12.3 998 0.0301 1.36 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 35S: Pre Dev. Basin 5

Runoff

Hydrograph
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=305,128 sf

Runoff Volume=1.280 af

Runoff Depth=2.19"

Flow Length=998'

Slope=0.0301 '/'

Tc=12.3 min

CN=59

  19.38 cfs  
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Summary for Subcatchment 41S: Pre Drainage Area 1

Runoff = 386.50 cfs @ 12.45 hrs,  Volume= 50.294 af,  Depth= 3.04"
     Routed to Link 44L : Pre Dev. POA Downstream of 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (ac) CN Description

198.400 68 1 acre lots, 20% imp, HSG B

158.720 80.00% Pervious Area
39.680 20.00% Impervious Area

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

45.4 4,195 0.0177 1.54 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 41S: Pre Drainage Area 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=198.400 ac

Runoff Volume=50.294 af

Runoff Depth=3.04"

Flow Length=4,195'

Slope=0.0177 '/'

Tc=45.4 min

CN=68

  386.50 cfs  
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Summary for Subcatchment 43S: Pre Drainage Area 2

Runoff = 193.14 cfs @ 12.30 hrs,  Volume= 20.543 af,  Depth= 2.75"
     Routed to Link 44L : Pre Dev. POA Downstream of 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (ac) CN Description

89.600 65 2 acre lots, 12% imp, HSG B

78.848 88.00% Pervious Area
10.752 12.00% Impervious Area

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

33.2 3,771 0.0323 1.89 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 43S: Pre Drainage Area 2

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=89.600 ac

Runoff Volume=20.543 af

Runoff Depth=2.75"

Flow Length=3,771'

Slope=0.0323 '/'

Tc=33.2 min

CN=65

  193.14 cfs  
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Summary for Reach 45R: Flowpath Donwstream POA 6

Inflow Area = 16.778 ac, 0.00% Impervious,  Inflow Depth = 2.36"    for  25-yr event
Inflow = 52.95 cfs @ 12.03 hrs,  Volume= 3.295 af
Outflow = 31.10 cfs @ 12.42 hrs,  Volume= 3.295 af,  Atten= 41%,  Lag= 23.5 min
     Routed to Link 44L : Pre Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.72 fps,  Min. Travel Time= 14.6 min
Avg. Velocity = 0.29 fps,  Avg. Travel Time= 85.8 min

Peak Storage= 27,793 cf @ 12.17 hrs
Average Depth at Peak Storage= 2.56' , Surface Width= 13.54'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 6.78 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,509.0'   Slope= 0.0154 '/'
Inlet Invert= 505.43',  Outlet Invert= 482.25'

‡

Reach 45R: Flowpath Donwstream POA 6

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=16.778 ac

Avg. Flow Depth=2.56'

Max Vel=1.72 fps

n=0.100

L=1,509.0'

S=0.0154 '/'

Capacity=6.78 cfs

  52.95 cfs  

  31.10 cfs  
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Summary for Reach 46R: Flowpath Donwstream POA 5

Inflow Area = 5.470 ac, 0.00% Impervious,  Inflow Depth = 2.01"    for  25-yr event
Inflow = 15.13 cfs @ 12.02 hrs,  Volume= 0.918 af
Outflow = 10.32 cfs @ 12.30 hrs,  Volume= 0.918 af,  Atten= 32%,  Lag= 16.4 min
     Routed to Link 44L : Pre Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.84 fps,  Min. Travel Time= 9.4 min
Avg. Velocity = 0.36 fps,  Avg. Travel Time= 47.8 min

Peak Storage= 6,193 cf @ 12.13 hrs
Average Depth at Peak Storage= 1.04' , Surface Width= 8.64'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 8.94 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,036.0'   Slope= 0.0267 '/'
Inlet Invert= 509.93',  Outlet Invert= 482.25'

‡

Reach 46R: Flowpath Donwstream POA 5

Inflow
Outflow

Hydrograph

Time  (hours)
200190180170160150140130120110100908070605040302010

F
lo

w
  

(c
fs

)

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=5.470 ac

Avg. Flow Depth=1.04'

Max Vel=1.84 fps

n=0.100

L=1,036.0'

S=0.0267 '/'

Capacity=8.94 cfs

  15.13 cfs  

  10.32 cfs  
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Summary for Reach 48R: Flowpath Donwstream POA 4

Inflow Area = 9.998 ac, 0.00% Impervious,  Inflow Depth = 2.19"    for  25-yr event
Inflow = 28.74 cfs @ 12.03 hrs,  Volume= 1.826 af
Outflow = 12.25 cfs @ 12.72 hrs,  Volume= 1.826 af,  Atten= 57%,  Lag= 41.3 min
     Routed to Link 44L : Pre Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.60 fps,  Min. Travel Time= 28.8 min
Avg. Velocity = 0.21 fps,  Avg. Travel Time= 216.8 min

Peak Storage= 21,397 cf @ 12.23 hrs
Average Depth at Peak Storage= 1.26' , Surface Width= 9.50'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 7.18 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 2,757.0'   Slope= 0.0173 '/'
Inlet Invert= 529.84',  Outlet Invert= 482.25'

‡

Reach 48R: Flowpath Donwstream POA 4

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=9.998 ac

Avg. Flow Depth=1.26'

Max Vel=1.60 fps

n=0.100

L=2,757.0'

S=0.0173 '/'

Capacity=7.18 cfs

  28.74 cfs  

  12.25 cfs  



Type II 24-hr  25-yr Rainfall=6.54"Downstream Analysis - ZCP
  Printed  10/7/2025Prepared by Thomas & Hutton

Page 41HydroCAD® 10.20-7a  s/n 02108  © 2025 HydroCAD Software Solutions LLC

Summary for Link 44L: Pre Dev. POA Downstream of 110 Cedar Hill Dr

Inflow Area = 320.247 ac, 15.75% Impervious,  Inflow Depth = 2.88"    for  25-yr event
Inflow = 600.22 cfs @ 12.40 hrs,  Volume= 76.876 af
Primary = 600.22 cfs @ 12.40 hrs,  Volume= 76.876 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 44L: Pre Dev. POA Downstream of 110 Cedar Hill Dr

Inflow
Primary

Hydrograph
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Inflow Area=320.247 ac

  600.22 cfs  
  600.22 cfs  
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Time span=0.10-200.00 hrs, dt=0.10 hrs, 2000 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=441,055 sf   0.00% Impervious   Runoff Depth=3.46"Subcatchment 12S: Pre Dev. Basin 6
   Flow Length=1,222'   Slope=0.0441 '/'   Tc=12.4 min   CN=60   Runoff=45.48 cfs  2.921 af

Runoff Area=238,293 sf   0.00% Impervious   Runoff Depth=3.12"Subcatchment 13S: Pre Dev. Basin 7
   Flow Length=977'   Slope=0.0468 '/'   Tc=10.2 min   CN=57   Runoff=24.22 cfs  1.424 af

Runoff Area=289,814 sf   0.00% Impervious   Runoff Depth=3.69"Subcatchment 14S: Pre Dev. Basin 8
   Flow Length=826'   Slope=0.0447 '/'   Tc=9.1 min   CN=62   Runoff=36.97 cfs  2.045 af

Runoff Area=130,388 sf   0.00% Impervious   Runoff Depth=3.35"Subcatchment 34S: Pre Dev. Basin 4
   Flow Length=561'   Slope=0.0221 '/'   Tc=8.9 min   CN=59   Runoff=15.15 cfs  0.835 af

Runoff Area=305,128 sf   0.00% Impervious   Runoff Depth=3.35"Subcatchment 35S: Pre Dev. Basin 5
   Flow Length=998'   Slope=0.0301 '/'   Tc=12.3 min   CN=59   Runoff=30.46 cfs  1.955 af

Runoff Area=198.400 ac   20.00% Impervious   Runoff Depth=4.38"Subcatchment 41S: Pre Drainage Area 1
   Flow Length=4,195'   Slope=0.0177 '/'   Tc=45.4 min   CN=68   Runoff=563.62 cfs  72.391 af

Runoff Area=89.600 ac   12.00% Impervious   Runoff Depth=4.03"Subcatchment 43S: Pre Drainage Area 2
   Flow Length=3,771'   Slope=0.0323 '/'   Tc=33.2 min   CN=65   Runoff=287.89 cfs  30.107 af

Avg. Flow Depth=3.72'   Max Vel=1.78 fps   Inflow=81.35 cfs  4.966 afReach 45R: Flowpath Donwstream 
n=0.100   L=1,509.0'   S=0.0154 '/'   Capacity=6.78 cfs   Outflow=48.58 cfs  4.966 af

Avg. Flow Depth=1.40'   Max Vel=2.05 fps   Inflow=24.22 cfs  1.424 afReach 46R: Flowpath Donwstream 
n=0.100   L=1,036.0'   S=0.0267 '/'   Capacity=8.94 cfs   Outflow=16.93 cfs  1.424 af

Avg. Flow Depth=1.77'   Max Vel=1.74 fps   Inflow=45.04 cfs  2.790 afReach 48R: Flowpath Donwstream 
n=0.100   L=2,757.0'   S=0.0173 '/'   Capacity=7.18 cfs   Outflow=20.15 cfs  2.790 af

   Inflow=889.39 cfs  111.677 afLink 44L: Pre Dev. POA Downstream of 110 Cedar Hill Dr
   Primary=889.39 cfs  111.677 af

Total Runoff Area = 320.247 ac   Runoff Volume = 111.677 af   Average Runoff Depth = 4.18"
84.25% Pervious = 269.815 ac     15.75% Impervious = 50.432 ac
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Summary for Subcatchment 12S: Pre Dev. Basin 6

Runoff = 45.48 cfs @ 12.05 hrs,  Volume= 2.921 af,  Depth= 3.46"
     Routed to Reach 45R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

401,238 60 Woods, Fair, HSG B
39,817 56 Brush, Fair, HSG B

441,055 60 Weighted Average
441,055 100.00% Pervious Area

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

12.4 1,222 0.0441 1.65 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 12S: Pre Dev. Basin 6

Runoff
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=441,055 sf

Runoff Volume=2.921 af

Runoff Depth=3.46"

Flow Length=1,222'

Slope=0.0441 '/'

Tc=12.4 min

CN=60

  45.48 cfs  
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Summary for Subcatchment 13S: Pre Dev. Basin 7

Runoff = 24.22 cfs @ 12.02 hrs,  Volume= 1.424 af,  Depth= 3.12"
     Routed to Reach 46R : Flowpath Donwstream POA 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

207,447 55 Woods, Good, HSG B
30,846 67 Brush, Poor, HSG B

238,293 57 Weighted Average
238,293 100.00% Pervious Area

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

10.2 977 0.0468 1.60 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 13S: Pre Dev. Basin 7

Runoff

Hydrograph
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=238,293 sf

Runoff Volume=1.424 af

Runoff Depth=3.12"

Flow Length=977'

Slope=0.0468 '/'

Tc=10.2 min

CN=57

  24.22 cfs  
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Summary for Subcatchment 14S: Pre Dev. Basin 8

Runoff = 36.97 cfs @ 12.00 hrs,  Volume= 2.045 af,  Depth= 3.69"
     Routed to Reach 45R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

230,959 60 Woods, Fair, HSG B
58,855 69 50-75% Grass cover, Fair, HSG B

289,814 62 Weighted Average
289,814 100.00% Pervious Area

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

9.1 826 0.0447 1.51 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 14S: Pre Dev. Basin 8

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=289,814 sf

Runoff Volume=2.045 af

Runoff Depth=3.69"

Flow Length=826'

Slope=0.0447 '/'

Tc=9.1 min

CN=62

  36.97 cfs  
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Summary for Subcatchment 34S: Pre Dev. Basin 4

Runoff = 15.15 cfs @ 12.00 hrs,  Volume= 0.835 af,  Depth= 3.35"
     Routed to Reach 48R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

104,102 60 Woods, Fair, HSG B
26,286 56 Brush, Fair, HSG B

130,388 59 Weighted Average
130,388 100.00% Pervious Area

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

8.9 561 0.0221 1.06 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 34S: Pre Dev. Basin 4

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=130,388 sf

Runoff Volume=0.835 af

Runoff Depth=3.35"

Flow Length=561'

Slope=0.0221 '/'

Tc=8.9 min

CN=59

  15.15 cfs  
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Summary for Subcatchment 35S: Pre Dev. Basin 5

Runoff = 30.46 cfs @ 12.05 hrs,  Volume= 1.955 af,  Depth= 3.35"
     Routed to Reach 48R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

267,919 60 Woods, Fair, HSG B
37,209 48 Brush, Good, HSG B

305,128 59 Weighted Average
305,128 100.00% Pervious Area

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

12.3 998 0.0301 1.36 Kirpich Method, Estimated Tc
General overland flow   k= 2.00

Subcatchment 35S: Pre Dev. Basin 5

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=305,128 sf

Runoff Volume=1.955 af

Runoff Depth=3.35"

Flow Length=998'

Slope=0.0301 '/'

Tc=12.3 min

CN=59

  30.46 cfs  
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Summary for Subcatchment 41S: Pre Drainage Area 1

Runoff = 563.62 cfs @ 12.44 hrs,  Volume= 72.391 af,  Depth= 4.38"
     Routed to Link 44L : Pre Dev. POA Downstream of 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (ac) CN Description

198.400 68 1 acre lots, 20% imp, HSG B

158.720 80.00% Pervious Area
39.680 20.00% Impervious Area

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

45.4 4,195 0.0177 1.54 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 41S: Pre Drainage Area 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=198.400 ac

Runoff Volume=72.391 af

Runoff Depth=4.38"

Flow Length=4,195'

Slope=0.0177 '/'

Tc=45.4 min

CN=68

  563.62 cfs  
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Summary for Subcatchment 43S: Pre Drainage Area 2

Runoff = 287.89 cfs @ 12.30 hrs,  Volume= 30.107 af,  Depth= 4.03"
     Routed to Link 44L : Pre Dev. POA Downstream of 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (ac) CN Description

89.600 65 2 acre lots, 12% imp, HSG B

78.848 88.00% Pervious Area
10.752 12.00% Impervious Area

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

33.2 3,771 0.0323 1.89 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 43S: Pre Drainage Area 2

Runoff

Hydrograph
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=89.600 ac

Runoff Volume=30.107 af

Runoff Depth=4.03"

Flow Length=3,771'

Slope=0.0323 '/'

Tc=33.2 min

CN=65

  287.89 cfs  
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Summary for Reach 45R: Flowpath Donwstream POA 6

Inflow Area = 16.778 ac, 0.00% Impervious,  Inflow Depth = 3.55"    for  100-yr event
Inflow = 81.35 cfs @ 12.02 hrs,  Volume= 4.966 af
Outflow = 48.58 cfs @ 12.40 hrs,  Volume= 4.966 af,  Atten= 40%,  Lag= 22.8 min
     Routed to Link 44L : Pre Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.78 fps,  Min. Travel Time= 14.2 min
Avg. Velocity = 0.32 fps,  Avg. Travel Time= 78.2 min

Peak Storage= 42,125 cf @ 12.16 hrs
Average Depth at Peak Storage= 3.72' , Surface Width= 16.32'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 6.78 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,509.0'   Slope= 0.0154 '/'
Inlet Invert= 505.43',  Outlet Invert= 482.25'

‡

Reach 45R: Flowpath Donwstream POA 6

Inflow
Outflow

Hydrograph
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Inflow Area=16.778 ac

Avg. Flow Depth=3.72'

Max Vel=1.78 fps

n=0.100

L=1,509.0'

S=0.0154 '/'

Capacity=6.78 cfs

  81.35 cfs  

  48.58 cfs  
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Summary for Reach 46R: Flowpath Donwstream POA 5

Inflow Area = 5.470 ac, 0.00% Impervious,  Inflow Depth = 3.12"    for  100-yr event
Inflow = 24.22 cfs @ 12.02 hrs,  Volume= 1.424 af
Outflow = 16.93 cfs @ 12.26 hrs,  Volume= 1.424 af,  Atten= 30%,  Lag= 14.4 min
     Routed to Link 44L : Pre Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 2.05 fps,  Min. Travel Time= 8.4 min
Avg. Velocity = 0.40 fps,  Avg. Travel Time= 43.3 min

Peak Storage= 9,197 cf @ 12.11 hrs
Average Depth at Peak Storage= 1.40' , Surface Width= 10.00'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 8.94 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,036.0'   Slope= 0.0267 '/'
Inlet Invert= 509.93',  Outlet Invert= 482.25'

‡

Reach 46R: Flowpath Donwstream POA 5
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Inflow Area=5.470 ac

Avg. Flow Depth=1.40'

Max Vel=2.05 fps

n=0.100

L=1,036.0'

S=0.0267 '/'

Capacity=8.94 cfs

  24.22 cfs  

  16.93 cfs  
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Summary for Reach 48R: Flowpath Donwstream POA 4

Inflow Area = 9.998 ac, 0.00% Impervious,  Inflow Depth = 3.35"    for  100-yr event
Inflow = 45.04 cfs @ 12.03 hrs,  Volume= 2.790 af
Outflow = 20.15 cfs @ 12.66 hrs,  Volume= 2.790 af,  Atten= 55%,  Lag= 38.1 min
     Routed to Link 44L : Pre Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.74 fps,  Min. Travel Time= 26.5 min
Avg. Velocity = 0.23 fps,  Avg. Travel Time= 199.8 min

Peak Storage= 32,965 cf @ 12.22 hrs
Average Depth at Peak Storage= 1.77' , Surface Width= 11.26'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 7.18 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 2,757.0'   Slope= 0.0173 '/'
Inlet Invert= 529.84',  Outlet Invert= 482.25'

‡

Reach 48R: Flowpath Donwstream POA 4
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Inflow Area=9.998 ac

Avg. Flow Depth=1.77'

Max Vel=1.74 fps

n=0.100

L=2,757.0'

S=0.0173 '/'

Capacity=7.18 cfs

  45.04 cfs  

  20.15 cfs  
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Summary for Link 44L: Pre Dev. POA Downstream of 110 Cedar Hill Dr

Inflow Area = 320.247 ac, 15.75% Impervious,  Inflow Depth = 4.18"    for  100-yr event
Inflow = 889.39 cfs @ 12.39 hrs,  Volume= 111.677 af
Primary = 889.39 cfs @ 12.39 hrs,  Volume= 111.677 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 44L: Pre Dev. POA Downstream of 110 Cedar Hill Dr

Inflow
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Hydrograph
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Inflow Area=320.247 ac

  889.39 cfs  
  889.39 cfs  
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Area Listing (selected nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

198.400 68 1 acre lots, 20% imp, HSG B  (46S)

89.600 65 2 acre lots, 12% imp, HSG B  (52S)

1.227 69 50-75% Grass cover, Fair, HSG B  (29S)

4.509 56 Brush, Fair, HSG B  (15S, 16S, 18S, 19S, 36S)

1.926 48 Brush, Good, HSG B  (37S, 38S)

5.075 98 Paved parking, HSG B  (15S, 16S, 18S, 19S, 29S, 36S, 37S, 38S)

3.144 98 Roofs, HSG B  (15S, 18S, 37S)

0.409 98 Water Surface, 0% imp, HSG B  (15S, 18S)

12.301 60 Woods, Fair, HSG B  (16S, 29S, 36S, 38S)

0.917 55 Woods, Good, HSG B  (19S)

317.507 67 TOTAL AREA
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Soil Listing (selected nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

317.507 HSG B 15S, 16S, 18S, 19S, 29S, 36S, 37S, 38S, 46S, 52S

0.000 HSG C

0.000 HSG D

0.000 Other

317.507 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 198.400 0.000 0.000 0.000 198.400 1 acre lots, 20% imp 46S

0.000 89.600 0.000 0.000 0.000 89.600 2 acre lots, 12% imp 52S

0.000 1.227 0.000 0.000 0.000 1.227 50-75% Grass cover, Fair 29S

0.000 4.509 0.000 0.000 0.000 4.509 Brush, Fair 15S, 

16S, 

18S, 

19S, 

36S

0.000 1.926 0.000 0.000 0.000 1.926 Brush, Good 37S, 

38S

0.000 5.075 0.000 0.000 0.000 5.075 Paved parking 15S, 

16S, 

18S, 

19S, 

29S, 

36S, 

37S, 

38S

0.000 3.144 0.000 0.000 0.000 3.144 Roofs 15S, 

18S, 

37S

0.000 0.409 0.000 0.000 0.000 0.409 Water Surface, 0% imp 15S, 

18S

0.000 12.301 0.000 0.000 0.000 12.301 Woods, Fair 16S, 

29S, 

36S, 

38S

0.000 0.917 0.000 0.000 0.000 0.917 Woods, Good 19S

0.000 317.507 0.000 0.000 0.000 317.507 TOTAL AREA
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Pipe Listing (selected nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

Node

Name

1 30P 522.00 521.50 45.0 0.0111 0.011 0.0 36.0 0.0

2 31P 510.50 510.00 79.0 0.0063 0.013 0.0 36.0 0.0

3 39P 530.00 529.00 50.0 0.0200 0.011 0.0 36.0 0.0
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Time span=0.10-200.00 hrs, dt=0.10 hrs, 2000 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=185,285 sf   75.67% Impervious   Runoff Depth=2.22"Subcatchment 15S: Post Dev. Basin 6 to 
   Tc=5.0 min   CN=91   Runoff=14.44 cfs  0.787 af

Runoff Area=257,427 sf   1.66% Impervious   Runoff Depth=0.39"Subcatchment 16S: Post Dev. Bypass 6
   Tc=5.0 min   CN=60   Runoff=2.88 cfs  0.193 af

Runoff Area=150,448 sf   57.98% Impervious   Runoff Depth=1.44"Subcatchment 18S: Post Dev. Basin 7 to 
   Tc=5.0 min   CN=81   Runoff=7.97 cfs  0.414 af

Runoff Area=86,411 sf   12.93% Impervious   Runoff Depth=0.43"Subcatchment 19S: Post Dev. Bypass 7
   Tc=10.0 min   CN=61   Runoff=0.81 cfs  0.071 af

Runoff Area=289,814 sf   1.87% Impervious   Runoff Depth=0.46"Subcatchment 29S: Post Dev. Bypass 8
   Flow Length=826'   Slope=0.0447 '/'   Tc=9.1 min   CN=62   Runoff=3.40 cfs  0.257 af

Runoff Area=29,236 sf   11.81% Impervious   Runoff Depth=0.46"Subcatchment 36S: Post Dev. Basin 4
   Tc=5.0 min   CN=62   Runoff=0.42 cfs  0.026 af

Runoff Area=122,978 sf   76.45% Impervious   Runoff Depth=1.80"Subcatchment 37S: Post Dev. Basin 5 to 
   Tc=5.0 min   CN=86   Runoff=8.04 cfs  0.424 af

Runoff Area=163,726 sf   7.49% Impervious   Runoff Depth=0.36"Subcatchment 38S: Post Dev. Bypass 5
   Tc=12.3 min   CN=59   Runoff=1.11 cfs  0.113 af

Runoff Area=198.400 ac   20.00% Impervious   Runoff Depth=0.71"Subcatchment 46S: Post Drainage Area 1
   Flow Length=4,195'   Slope=0.0177 '/'   Tc=45.4 min   CN=68   Runoff=74.63 cfs  11.755 af

Runoff Area=89.600 ac   12.00% Impervious   Runoff Depth=0.58"Subcatchment 52S: Pre Drainage Area 2
   Flow Length=3,771'   Slope=0.0323 '/'   Tc=33.2 min   CN=65   Runoff=31.19 cfs  4.339 af

Avg. Flow Depth=0.23'   Max Vel=0.56 fps   Inflow=1.37 cfs  0.562 afReach 47R: Flowpath Donwstream POA 
n=0.100   L=2,757.0'   S=0.0173 '/'   Capacity=7.18 cfs   Outflow=0.35 cfs  0.562 af

Avg. Flow Depth=0.56'   Max Vel=0.94 fps   Inflow=6.27 cfs  1.235 afReach 50R: Flowpath Donwstream POA 
n=0.100   L=1,509.0'   S=0.0154 '/'   Capacity=6.78 cfs   Outflow=2.15 cfs  1.234 af

Avg. Flow Depth=0.22'   Max Vel=0.68 fps   Inflow=0.88 cfs  0.484 afReach 51R: Flowpath Donwstream POA 
n=0.100   L=1,036.0'   S=0.0267 '/'   Capacity=8.94 cfs   Outflow=0.40 cfs  0.484 af

Peak Elev=525.08'  Storage=36,247 cf   Inflow=14.44 cfs  0.787 afPond 30P: Wet Pond SCM 4
   Outflow=0.10 cfs  0.784 af

Peak Elev=513.60'  Storage=14,993 cf   Inflow=7.97 cfs  0.414 afPond 31P: Wet Pond SCM 5
   Outflow=0.10 cfs  0.414 af

Peak Elev=533.58'  Storage=13,765 cf   Inflow=8.04 cfs  0.424 afPond 39P: Sand Filter SCM 3
   Outflow=0.11 cfs  0.424 af
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   Inflow=2.96 cfs  0.978 afLink 32L: POA 5
   Primary=2.96 cfs  0.978 af

   Inflow=0.88 cfs  0.484 afLink 33L: POA 6
   Primary=0.88 cfs  0.484 af

   Inflow=1.20 cfs  0.536 afLink 40L: POA 4
   Primary=1.20 cfs  0.536 af

   Inflow=103.38 cfs  18.374 afLink 53L: Post Dev. POA Downstream of 110 Cedar Hill Dr
   Primary=103.38 cfs  18.374 af

Total Runoff Area = 317.507 ac   Runoff Volume = 18.378 af   Average Runoff Depth = 0.69"
81.53% Pervious = 258.856 ac     18.47% Impervious = 58.651 ac
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Summary for Subcatchment 15S: Post Dev. Basin 6 to SCM

Runoff = 14.44 cfs @ 11.95 hrs,  Volume= 0.787 af,  Depth= 2.22"
     Routed to Pond 30P : Wet Pond SCM 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

76,830 98 Paved parking, HSG B
63,382 98 Roofs, HSG B
30,858 56 Brush, Fair, HSG B
14,215 98 Water Surface, 0% imp, HSG B

185,285 91 Weighted Average
45,073 24.33% Pervious Area

140,212 75.67% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 15S: Post Dev. Basin 6 to SCM

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=185,285 sf

Runoff Volume=0.787 af

Runoff Depth=2.22"

Tc=5.0 min

CN=91

  14.44 cfs  
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Summary for Subcatchment 16S: Post Dev. Bypass 6

Runoff = 2.88 cfs @ 12.00 hrs,  Volume= 0.193 af,  Depth= 0.39"
     Routed to Link 32L : POA 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

4,268 98 Paved parking, HSG B
51,015 56 Brush, Fair, HSG B

202,144 60 Woods, Fair, HSG B

257,427 60 Weighted Average
253,159 98.34% Pervious Area

4,268 1.66% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 16S: Post Dev. Bypass 6

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=257,427 sf

Runoff Volume=0.193 af

Runoff Depth=0.39"

Tc=5.0 min

CN=60

  2.88 cfs  
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Summary for Subcatchment 18S: Post Dev. Basin 7 to SCM

Runoff = 7.97 cfs @ 11.96 hrs,  Volume= 0.414 af,  Depth= 1.44"
     Routed to Pond 31P : Wet Pond SCM 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

53,515 98 Paved parking, HSG B
33,715 98 Roofs, HSG B
59,637 56 Brush, Fair, HSG B
3,581 98 Water Surface, 0% imp, HSG B

150,448 81 Weighted Average
63,218 42.02% Pervious Area
87,230 57.98% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 18S: Post Dev. Basin 7 to SCM

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=150,448 sf

Runoff Volume=0.414 af

Runoff Depth=1.44"

Tc=5.0 min

CN=81
  7.97 cfs  
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Summary for Subcatchment 19S: Post Dev. Bypass 7

Runoff = 0.81 cfs @ 12.06 hrs,  Volume= 0.071 af,  Depth= 0.43"
     Routed to Link 33L : POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

11,171 98 Paved parking, HSG B
35,296 56 Brush, Fair, HSG B
39,944 55 Woods, Good, HSG B

86,411 61 Weighted Average
75,240 87.07% Pervious Area
11,171 12.93% Impervious Area

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

10.0 Direct Entry, Direct Entry

Subcatchment 19S: Post Dev. Bypass 7

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=86,411 sf

Runoff Volume=0.071 af

Runoff Depth=0.43"

Tc=10.0 min

CN=61

  0.81 cfs  
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Summary for Subcatchment 29S: Post Dev. Bypass 8

Runoff = 3.40 cfs @ 12.03 hrs,  Volume= 0.257 af,  Depth= 0.46"
     Routed to Reach 50R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

230,959 60 Woods, Fair, HSG B
53,439 69 50-75% Grass cover, Fair, HSG B
5,416 98 Paved parking, HSG B

289,814 62 Weighted Average
284,398 98.13% Pervious Area

5,416 1.87% Impervious Area

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

9.1 826 0.0447 1.51 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 29S: Post Dev. Bypass 8

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=289,814 sf

Runoff Volume=0.257 af

Runoff Depth=0.46"

Flow Length=826'

Slope=0.0447 '/'

Tc=9.1 min

CN=62  3.40 cfs  



Type II 24-hr  1-yr Rainfall=3.16"Downstream Analysis - ZCP
  Printed  10/7/2025Prepared by Thomas & Hutton

Page 14HydroCAD® 10.20-7a  s/n 02108  © 2025 HydroCAD Software Solutions LLC

Summary for Subcatchment 36S: Post Dev. Basin 4

Runoff = 0.42 cfs @ 11.99 hrs,  Volume= 0.026 af,  Depth= 0.46"
     Routed to Reach 47R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

6,194 60 Woods, Fair, HSG B
19,589 56 Brush, Fair, HSG B
3,453 98 Paved parking, HSG B

29,236 62 Weighted Average
25,783 88.19% Pervious Area
3,453 11.81% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 36S: Post Dev. Basin 4

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=29,236 sf

Runoff Volume=0.026 af

Runoff Depth=0.46"

Tc=5.0 min

CN=62

  0.42 cfs  
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Summary for Subcatchment 37S: Post Dev. Basin 5 to SCM

Runoff = 8.04 cfs @ 11.96 hrs,  Volume= 0.424 af,  Depth= 1.80"
     Routed to Pond 39P : Sand Filter SCM 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

54,167 98 Paved parking, HSG B
39,855 98 Roofs, HSG B
28,956 48 Brush, Good, HSG B

122,978 86 Weighted Average
28,956 23.55% Pervious Area
94,022 76.45% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 37S: Post Dev. Basin 5 to SCM

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=122,978 sf

Runoff Volume=0.424 af

Runoff Depth=1.80"

Tc=5.0 min

CN=86
  8.04 cfs  



Type II 24-hr  1-yr Rainfall=3.16"Downstream Analysis - ZCP
  Printed  10/7/2025Prepared by Thomas & Hutton

Page 16HydroCAD® 10.20-7a  s/n 02108  © 2025 HydroCAD Software Solutions LLC

Summary for Subcatchment 38S: Post Dev. Bypass 5

Runoff = 1.11 cfs @ 12.10 hrs,  Volume= 0.113 af,  Depth= 0.36"
     Routed to Link 40L : POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (sf) CN Description

12,257 98 Paved parking, HSG B
54,926 48 Brush, Good, HSG B
96,543 60 Woods, Fair, HSG B

163,726 59 Weighted Average
151,469 92.51% Pervious Area
12,257 7.49% Impervious Area

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

12.3 Direct Entry, 

Subcatchment 38S: Post Dev. Bypass 5

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=163,726 sf

Runoff Volume=0.113 af

Runoff Depth=0.36"

Tc=12.3 min

CN=59

  1.11 cfs  
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Summary for Subcatchment 46S: Post Drainage Area 1

Runoff = 74.63 cfs @ 12.51 hrs,  Volume= 11.755 af,  Depth= 0.71"
     Routed to Link 53L : Post Dev. POA Downstream of 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (ac) CN Description

198.400 68 1 acre lots, 20% imp, HSG B

158.720 80.00% Pervious Area
39.680 20.00% Impervious Area

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

45.4 4,195 0.0177 1.54 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 46S: Post Drainage Area 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=198.400 ac

Runoff Volume=11.755 af

Runoff Depth=0.71"

Flow Length=4,195'

Slope=0.0177 '/'

Tc=45.4 min

CN=68

  74.63 cfs  
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Summary for Subcatchment 52S: Pre Drainage Area 2

Runoff = 31.19 cfs @ 12.35 hrs,  Volume= 4.339 af,  Depth= 0.58"
     Routed to Link 53L : Post Dev. POA Downstream of 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-yr Rainfall=3.16"

Area (ac) CN Description

89.600 65 2 acre lots, 12% imp, HSG B

78.848 88.00% Pervious Area
10.752 12.00% Impervious Area

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

33.2 3,771 0.0323 1.89 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 52S: Pre Drainage Area 2

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=3.16"

Runoff Area=89.600 ac

Runoff Volume=4.339 af

Runoff Depth=0.58"

Flow Length=3,771'

Slope=0.0323 '/'

Tc=33.2 min

CN=65

  31.19 cfs  
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Summary for Reach 47R: Flowpath Donwstream POA 4

Inflow Area = 7.253 ac, 34.73% Impervious,  Inflow Depth = 0.93"    for  1-yr event
Inflow = 1.37 cfs @ 12.08 hrs,  Volume= 0.562 af
Outflow = 0.35 cfs @ 14.33 hrs,  Volume= 0.562 af,  Atten= 74%,  Lag= 135.1 min
     Routed to Link 53L : Post Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.56 fps,  Min. Travel Time= 82.2 min
Avg. Velocity = 0.20 fps,  Avg. Travel Time= 227.7 min

Peak Storage= 1,735 cf @ 12.96 hrs
Average Depth at Peak Storage= 0.23' , Surface Width= 4.07'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 7.18 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 2,757.0'   Slope= 0.0173 '/'
Inlet Invert= 529.84',  Outlet Invert= 482.25'

‡

Reach 47R: Flowpath Donwstream POA 4

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=7.253 ac

Avg. Flow Depth=0.23'

Max Vel=0.56 fps

n=0.100

L=2,757.0'

S=0.0173 '/'

Capacity=7.18 cfs

  1.37 cfs  

  0.35 cfs  
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Summary for Reach 50R: Flowpath Donwstream POA 6

Inflow Area = 16.816 ac, 20.46% Impervious,  Inflow Depth > 0.88"    for  1-yr event
Inflow = 6.27 cfs @ 12.02 hrs,  Volume= 1.235 af
Outflow = 2.15 cfs @ 12.70 hrs,  Volume= 1.234 af,  Atten= 66%,  Lag= 40.9 min
     Routed to Link 53L : Post Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.94 fps,  Min. Travel Time= 26.8 min
Avg. Velocity = 0.28 fps,  Avg. Travel Time= 89.4 min

Peak Storage= 3,551 cf @ 12.23 hrs
Average Depth at Peak Storage= 0.56' , Surface Width= 6.32'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 6.78 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,509.0'   Slope= 0.0154 '/'
Inlet Invert= 505.43',  Outlet Invert= 482.25'

‡

Reach 50R: Flowpath Donwstream POA 6

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=16.816 ac

Avg. Flow Depth=0.56'

Max Vel=0.94 fps

n=0.100

L=1,509.0'

S=0.0154 '/'

Capacity=6.78 cfs

  6.27 cfs  

  2.15 cfs  
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Summary for Reach 51R: Flowpath Donwstream POA 5

Inflow Area = 5.438 ac, 41.54% Impervious,  Inflow Depth = 1.07"    for  1-yr event
Inflow = 0.88 cfs @ 12.06 hrs,  Volume= 0.484 af
Outflow = 0.40 cfs @ 12.73 hrs,  Volume= 0.484 af,  Atten= 55%,  Lag= 40.1 min
     Routed to Link 53L : Post Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.68 fps,  Min. Travel Time= 25.5 min
Avg. Velocity = 0.24 fps,  Avg. Travel Time= 71.3 min

Peak Storage= 611 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.22' , Surface Width= 3.99'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 8.94 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,036.0'   Slope= 0.0267 '/'
Inlet Invert= 509.93',  Outlet Invert= 482.25'

‡

Reach 51R: Flowpath Donwstream POA 5
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Avg. Flow Depth=0.22'

Max Vel=0.68 fps

n=0.100

L=1,036.0'

S=0.0267 '/'

Capacity=8.94 cfs

  0.88 cfs  
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Summary for Pond 30P: Wet Pond SCM 4

Inflow Area = 4.254 ac, 75.67% Impervious,  Inflow Depth = 2.22"    for  1-yr event
Inflow = 14.44 cfs @ 11.95 hrs,  Volume= 0.787 af
Outflow = 0.10 cfs @ 24.02 hrs,  Volume= 0.784 af,  Atten= 99%,  Lag= 724.1 min
Primary = 0.10 cfs @ 24.02 hrs,  Volume= 0.784 af
     Routed to Link 32L : POA 5

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Starting Elev= 522.00'   Surf.Area= 7,056 sf   Storage= 6,623 cf
Peak Elev= 525.08' @ 24.02 hrs   Surf.Area= 10,941 sf   Storage= 36,247 cf   (29,624 cf above start)

Plug-Flow detention time= 4,052.3 min calculated for 0.632 af (80% of inflow)
Center-of-Mass det. time= 3,285.9 min ( 4,084.8 - 798.9 )

Volume Invert Avail.Storage Storage Description

#1 521.00' 71,189 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

521.00 6,190 0 0
522.00 7,056 6,623 6,623
522.50 8,333 3,847 10,470
523.00 9,531 4,466 14,936
524.00 10,198 9,865 24,801
525.00 10,883 10,541 35,341
526.00 11,584 11,234 46,575
527.00 12,303 11,944 58,518
528.00 13,038 12,671 71,189

Device Routing     Invert Outlet Devices

#1 Primary 522.00' 36.0"  Round Culvert   
L= 45.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 522.00' / 521.50'   S= 0.0111 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 7.07 sf   

#2 Device 1 522.00' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 525.40' 40.0" W x 4.0" H Vert. Peakflow Orifice X 2.00    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 526.90' 48.0" x 48.0" Horiz. Overflow    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.10 cfs @ 24.02 hrs  HW=525.08'   (Free Discharge)
1=Culvert  (Passes 0.10 cfs of 40.79 cfs potential flow)

2=Drawdown  (Orifice Controls 0.10 cfs @ 8.37 fps)
3=Peakflow Orifice  ( Controls 0.00 cfs)
4=Overflow  ( Controls 0.00 cfs)
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Pond 30P: Wet Pond SCM 4
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Inflow Area=4.254 ac

Peak Elev=525.08'

Storage=36,247 cf

  14.44 cfs  

  0.10 cfs  
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Summary for Pond 31P: Wet Pond SCM 5

Inflow Area = 3.454 ac, 57.98% Impervious,  Inflow Depth = 1.44"    for  1-yr event
Inflow = 7.97 cfs @ 11.96 hrs,  Volume= 0.414 af
Outflow = 0.10 cfs @ 21.99 hrs,  Volume= 0.414 af,  Atten= 99%,  Lag= 601.4 min
Primary = 0.10 cfs @ 21.99 hrs,  Volume= 0.414 af
     Routed to Link 33L : POA 6

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Starting Elev= 510.50'   Surf.Area= 3,231 sf   Storage= 1,401 cf
Peak Elev= 513.60' @ 21.99 hrs   Surf.Area= 5,103 sf   Storage= 14,993 cf   (13,593 cf above start)

Plug-Flow detention time= 1,784.9 min calculated for 0.382 af (92% of inflow)
Center-of-Mass det. time= 1,606.2 min ( 2,442.2 - 836.0 )

Volume Invert Avail.Storage Storage Description

#1 510.00' 42,078 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

510.00 2,371 0 0
510.50 3,231 1,401 1,401
511.00 3,997 1,807 3,208
512.00 4,407 4,202 7,410
513.00 4,836 4,622 12,031
514.00 5,284 5,060 17,091
515.00 5,749 5,517 22,608
516.00 6,233 5,991 28,599
517.00 6,735 6,484 35,083
518.00 7,255 6,995 42,078

Device Routing     Invert Outlet Devices

#1 Primary 510.50' 36.0"  Round Culvert   
L= 79.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 510.50' / 510.00'   S= 0.0063 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

#2 Device 1 510.50' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 514.70' 34.0" W x 4.5" H Vert. Peakflow Orifice X 2.00    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 516.60' 48.0" x 48.0" Horiz. Overflow    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.10 cfs @ 21.99 hrs  HW=513.60'   (Free Discharge)
1=Culvert  (Passes 0.10 cfs of 38.15 cfs potential flow)

2=Drawdown  (Orifice Controls 0.10 cfs @ 8.39 fps)
3=Peakflow Orifice  ( Controls 0.00 cfs)
4=Overflow  ( Controls 0.00 cfs)
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Pond 31P: Wet Pond SCM 5
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Inflow Area=3.454 ac

Peak Elev=513.60'

Storage=14,993 cf
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Summary for Pond 39P: Sand Filter SCM 3

Inflow Area = 2.823 ac, 76.45% Impervious,  Inflow Depth = 1.80"    for  1-yr event
Inflow = 8.04 cfs @ 11.96 hrs,  Volume= 0.424 af
Outflow = 0.11 cfs @ 19.52 hrs,  Volume= 0.424 af,  Atten= 99%,  Lag= 453.5 min
Primary = 0.11 cfs @ 19.52 hrs,  Volume= 0.424 af
     Routed to Link 40L : POA 4

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Peak Elev= 533.58' @ 19.52 hrs   Surf.Area= 4,515 sf   Storage= 13,765 cf

Plug-Flow detention time= 1,498.2 min calculated for 0.423 af (100% of inflow)
Center-of-Mass det. time= 1,500.4 min ( 2,319.5 - 819.1 )

Volume Invert Avail.Storage Storage Description

#1 530.00' 16,905 cf Sediment/Sand Chamber (Prismatic) Listed below (Recalc)  x 23
#2 530.00' 16,800 cf Storage (Prismatic) Listed below (Recalc)  x 20

33,705 cf Total Available Storage

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

530.00 105 0.0 0 0
532.00 105 50.0 105 105
538.00 105 100.0 630 735

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

530.00 105 0 0
538.00 105 840 840

Device Routing     Invert Outlet Devices

#1 Primary 530.00' 36.0"  Round Culvert   
L= 50.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 530.00' / 529.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 7.07 sf   

#2 Device 1 530.00' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 534.70' 34.0" W x 5.0" H Vert. Main Orifice    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 537.20' 25.0' long Overflow   2 End Contraction(s)   0.5' Crest Height   

Primary OutFlow  Max=0.11 cfs @ 19.52 hrs  HW=533.58'   (Free Discharge)
1=Culvert  (Passes 0.11 cfs of 49.13 cfs potential flow)

2=Drawdown  (Orifice Controls 0.11 cfs @ 9.04 fps)
3=Main Orifice  ( Controls 0.00 cfs)
4=Overflow  ( Controls 0.00 cfs)
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Pond 39P: Sand Filter SCM 3
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Inflow Area=2.823 ac

Peak Elev=533.58'

Storage=13,765 cf
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Summary for Link 32L: POA 5

Inflow Area = 10.163 ac, 32.64% Impervious,  Inflow Depth > 1.15"    for  1-yr event
Inflow = 2.96 cfs @ 12.00 hrs,  Volume= 0.978 af
Primary = 2.96 cfs @ 12.00 hrs,  Volume= 0.978 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 50R : Flowpath Donwstream POA 6

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 32L: POA 5
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Summary for Link 33L: POA 6

Inflow Area = 5.438 ac, 41.54% Impervious,  Inflow Depth = 1.07"    for  1-yr event
Inflow = 0.88 cfs @ 12.06 hrs,  Volume= 0.484 af
Primary = 0.88 cfs @ 12.06 hrs,  Volume= 0.484 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 51R : Flowpath Donwstream POA 5

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 33L: POA 6
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Inflow Area=5.438 ac
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Summary for Link 40L: POA 4

Inflow Area = 6.582 ac, 37.07% Impervious,  Inflow Depth = 0.98"    for  1-yr event
Inflow = 1.20 cfs @ 12.10 hrs,  Volume= 0.536 af
Primary = 1.20 cfs @ 12.10 hrs,  Volume= 0.536 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 47R : Flowpath Donwstream POA 4

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 40L: POA 4
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Inflow Area=6.582 ac

  1.20 cfs  
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Summary for Link 53L: Post Dev. POA Downstream of 110 Cedar Hill Dr

Inflow Area = 317.507 ac, 18.47% Impervious,  Inflow Depth = 0.69"    for  1-yr event
Inflow = 103.38 cfs @ 12.46 hrs,  Volume= 18.374 af
Primary = 103.38 cfs @ 12.46 hrs,  Volume= 18.374 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 53L: Post Dev. POA Downstream of 110 Cedar Hill Dr
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Time span=0.10-200.00 hrs, dt=0.10 hrs, 2000 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=185,285 sf   75.67% Impervious   Runoff Depth=2.85"Subcatchment 15S: Post Dev. Basin 6 to 
   Tc=5.0 min   CN=91   Runoff=18.23 cfs  1.009 af

Runoff Area=257,427 sf   1.66% Impervious   Runoff Depth=0.68"Subcatchment 16S: Post Dev. Bypass 6
   Tc=5.0 min   CN=60   Runoff=5.76 cfs  0.333 af

Runoff Area=150,448 sf   57.98% Impervious   Runoff Depth=1.97"Subcatchment 18S: Post Dev. Basin 7 to 
   Tc=5.0 min   CN=81   Runoff=10.86 cfs  0.567 af

Runoff Area=86,411 sf   12.93% Impervious   Runoff Depth=0.72"Subcatchment 19S: Post Dev. Bypass 7
   Tc=10.0 min   CN=61   Runoff=1.72 cfs  0.119 af

Runoff Area=289,814 sf   1.87% Impervious   Runoff Depth=0.77"Subcatchment 29S: Post Dev. Bypass 8
   Flow Length=826'   Slope=0.0447 '/'   Tc=9.1 min   CN=62   Runoff=6.67 cfs  0.428 af

Runoff Area=29,236 sf   11.81% Impervious   Runoff Depth=0.77"Subcatchment 36S: Post Dev. Basin 4
   Tc=5.0 min   CN=62   Runoff=0.77 cfs  0.043 af

Runoff Area=122,978 sf   76.45% Impervious   Runoff Depth=2.38"Subcatchment 37S: Post Dev. Basin 5 to 
   Tc=5.0 min   CN=86   Runoff=10.52 cfs  0.561 af

Runoff Area=163,726 sf   7.49% Impervious   Runoff Depth=0.63"Subcatchment 38S: Post Dev. Bypass 5
   Tc=12.3 min   CN=59   Runoff=2.45 cfs  0.197 af

Runoff Area=198.400 ac   20.00% Impervious   Runoff Depth=1.09"Subcatchment 46S: Post Drainage Area 1
   Flow Length=4,195'   Slope=0.0177 '/'   Tc=45.4 min   CN=68   Runoff=125.05 cfs  18.066 af

Runoff Area=89.600 ac   12.00% Impervious   Runoff Depth=0.93"Subcatchment 52S: Pre Drainage Area 2
   Flow Length=3,771'   Slope=0.0323 '/'   Tc=33.2 min   CN=65   Runoff=56.73 cfs  6.913 af

Avg. Flow Depth=0.34'   Max Vel=0.71 fps   Inflow=2.92 cfs  0.801 afReach 47R: Flowpath Donwstream POA 
n=0.100   L=2,757.0'   S=0.0173 '/'   Capacity=7.18 cfs   Outflow=0.78 cfs  0.801 af

Avg. Flow Depth=0.83'   Max Vel=1.21 fps   Inflow=12.36 cfs  1.765 afReach 50R: Flowpath Donwstream 
n=0.100   L=1,509.0'   S=0.0154 '/'   Capacity=6.78 cfs   Outflow=5.16 cfs  1.764 af

Avg. Flow Depth=0.33'   Max Vel=0.87 fps   Inflow=1.81 cfs  0.687 afReach 51R: Flowpath Donwstream POA 
n=0.100   L=1,036.0'   S=0.0267 '/'   Capacity=8.94 cfs   Outflow=0.89 cfs  0.687 af

Peak Elev=525.45'  Storage=40,349 cf   Inflow=18.23 cfs  1.009 afPond 30P: Wet Pond SCM 4
   Outflow=0.42 cfs  1.004 af

Peak Elev=514.69'  Storage=20,849 cf   Inflow=10.86 cfs  0.567 afPond 31P: Wet Pond SCM 5
   Outflow=0.12 cfs  0.567 af

Peak Elev=534.70'  Storage=18,813 cf   Inflow=10.52 cfs  0.561 afPond 39P: Sand Filter SCM 3
   Outflow=0.13 cfs  0.561 af
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   Inflow=5.84 cfs  1.337 afLink 32L: POA 5
   Primary=5.84 cfs  1.337 af

   Inflow=1.81 cfs  0.687 afLink 33L: POA 6
   Primary=1.81 cfs  0.687 af

   Inflow=2.55 cfs  0.758 afLink 40L: POA 4
   Primary=2.55 cfs  0.758 af

   Inflow=181.12 cfs  28.230 afLink 53L: Post Dev. POA Downstream of 110 Cedar Hill Dr
   Primary=181.12 cfs  28.230 af

Total Runoff Area = 317.507 ac   Runoff Volume = 28.235 af   Average Runoff Depth = 1.07"
81.53% Pervious = 258.856 ac     18.47% Impervious = 58.651 ac
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Summary for Subcatchment 15S: Post Dev. Basin 6 to SCM

Runoff = 18.23 cfs @ 11.95 hrs,  Volume= 1.009 af,  Depth= 2.85"
     Routed to Pond 30P : Wet Pond SCM 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

76,830 98 Paved parking, HSG B
63,382 98 Roofs, HSG B
30,858 56 Brush, Fair, HSG B
14,215 98 Water Surface, 0% imp, HSG B

185,285 91 Weighted Average
45,073 24.33% Pervious Area

140,212 75.67% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 15S: Post Dev. Basin 6 to SCM
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=185,285 sf

Runoff Volume=1.009 af

Runoff Depth=2.85"

Tc=5.0 min

CN=91

  18.23 cfs  
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Summary for Subcatchment 16S: Post Dev. Bypass 6

Runoff = 5.76 cfs @ 11.99 hrs,  Volume= 0.333 af,  Depth= 0.68"
     Routed to Link 32L : POA 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

4,268 98 Paved parking, HSG B
51,015 56 Brush, Fair, HSG B

202,144 60 Woods, Fair, HSG B

257,427 60 Weighted Average
253,159 98.34% Pervious Area

4,268 1.66% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 16S: Post Dev. Bypass 6
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Runoff Area=257,427 sf

Runoff Volume=0.333 af

Runoff Depth=0.68"

Tc=5.0 min

CN=60

  5.76 cfs  
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Summary for Subcatchment 18S: Post Dev. Basin 7 to SCM

Runoff = 10.86 cfs @ 11.96 hrs,  Volume= 0.567 af,  Depth= 1.97"
     Routed to Pond 31P : Wet Pond SCM 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

53,515 98 Paved parking, HSG B
33,715 98 Roofs, HSG B
59,637 56 Brush, Fair, HSG B
3,581 98 Water Surface, 0% imp, HSG B

150,448 81 Weighted Average
63,218 42.02% Pervious Area
87,230 57.98% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 18S: Post Dev. Basin 7 to SCM

Runoff

Hydrograph
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=150,448 sf

Runoff Volume=0.567 af

Runoff Depth=1.97"

Tc=5.0 min

CN=81
  10.86 cfs  
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Summary for Subcatchment 19S: Post Dev. Bypass 7

Runoff = 1.72 cfs @ 12.04 hrs,  Volume= 0.119 af,  Depth= 0.72"
     Routed to Link 33L : POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

11,171 98 Paved parking, HSG B
35,296 56 Brush, Fair, HSG B
39,944 55 Woods, Good, HSG B

86,411 61 Weighted Average
75,240 87.07% Pervious Area
11,171 12.93% Impervious Area

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

10.0 Direct Entry, Direct Entry

Subcatchment 19S: Post Dev. Bypass 7

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=86,411 sf

Runoff Volume=0.119 af

Runoff Depth=0.72"

Tc=10.0 min

CN=61

  1.72 cfs  
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Summary for Subcatchment 29S: Post Dev. Bypass 8

Runoff = 6.67 cfs @ 12.02 hrs,  Volume= 0.428 af,  Depth= 0.77"
     Routed to Reach 50R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

230,959 60 Woods, Fair, HSG B
53,439 69 50-75% Grass cover, Fair, HSG B
5,416 98 Paved parking, HSG B

289,814 62 Weighted Average
284,398 98.13% Pervious Area

5,416 1.87% Impervious Area

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

9.1 826 0.0447 1.51 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 29S: Post Dev. Bypass 8

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=289,814 sf

Runoff Volume=0.428 af

Runoff Depth=0.77"

Flow Length=826'

Slope=0.0447 '/'

Tc=9.1 min

CN=62

  6.67 cfs  
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Summary for Subcatchment 36S: Post Dev. Basin 4

Runoff = 0.77 cfs @ 11.98 hrs,  Volume= 0.043 af,  Depth= 0.77"
     Routed to Reach 47R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

6,194 60 Woods, Fair, HSG B
19,589 56 Brush, Fair, HSG B
3,453 98 Paved parking, HSG B

29,236 62 Weighted Average
25,783 88.19% Pervious Area
3,453 11.81% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 36S: Post Dev. Basin 4

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=29,236 sf

Runoff Volume=0.043 af

Runoff Depth=0.77"

Tc=5.0 min

CN=62

  0.77 cfs  
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Summary for Subcatchment 37S: Post Dev. Basin 5 to SCM

Runoff = 10.52 cfs @ 11.96 hrs,  Volume= 0.561 af,  Depth= 2.38"
     Routed to Pond 39P : Sand Filter SCM 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

54,167 98 Paved parking, HSG B
39,855 98 Roofs, HSG B
28,956 48 Brush, Good, HSG B

122,978 86 Weighted Average
28,956 23.55% Pervious Area
94,022 76.45% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 37S: Post Dev. Basin 5 to SCM

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=122,978 sf

Runoff Volume=0.561 af

Runoff Depth=2.38"

Tc=5.0 min

CN=86
  10.52 cfs  
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Summary for Subcatchment 38S: Post Dev. Bypass 5

Runoff = 2.45 cfs @ 12.09 hrs,  Volume= 0.197 af,  Depth= 0.63"
     Routed to Link 40L : POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (sf) CN Description

12,257 98 Paved parking, HSG B
54,926 48 Brush, Good, HSG B
96,543 60 Woods, Fair, HSG B

163,726 59 Weighted Average
151,469 92.51% Pervious Area
12,257 7.49% Impervious Area

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

12.3 Direct Entry, 

Subcatchment 38S: Post Dev. Bypass 5

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=163,726 sf

Runoff Volume=0.197 af

Runoff Depth=0.63"

Tc=12.3 min

CN=59

  2.45 cfs  
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Summary for Subcatchment 46S: Post Drainage Area 1

Runoff = 125.05 cfs @ 12.49 hrs,  Volume= 18.066 af,  Depth= 1.09"
     Routed to Link 53L : Post Dev. POA Downstream of 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (ac) CN Description

198.400 68 1 acre lots, 20% imp, HSG B

158.720 80.00% Pervious Area
39.680 20.00% Impervious Area

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

45.4 4,195 0.0177 1.54 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 46S: Post Drainage Area 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=198.400 ac

Runoff Volume=18.066 af

Runoff Depth=1.09"

Flow Length=4,195'

Slope=0.0177 '/'

Tc=45.4 min

CN=68

  125.05 cfs  
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Summary for Subcatchment 52S: Pre Drainage Area 2

Runoff = 56.73 cfs @ 12.33 hrs,  Volume= 6.913 af,  Depth= 0.93"
     Routed to Link 53L : Post Dev. POA Downstream of 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-yr Rainfall=3.82"

Area (ac) CN Description

89.600 65 2 acre lots, 12% imp, HSG B

78.848 88.00% Pervious Area
10.752 12.00% Impervious Area

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

33.2 3,771 0.0323 1.89 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 52S: Pre Drainage Area 2

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=3.82"

Runoff Area=89.600 ac

Runoff Volume=6.913 af

Runoff Depth=0.93"

Flow Length=3,771'

Slope=0.0323 '/'

Tc=33.2 min

CN=65

  56.73 cfs  
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Summary for Reach 47R: Flowpath Donwstream POA 4

Inflow Area = 7.253 ac, 34.73% Impervious,  Inflow Depth = 1.33"    for  2-yr event
Inflow = 2.92 cfs @ 12.05 hrs,  Volume= 0.801 af
Outflow = 0.78 cfs @ 13.59 hrs,  Volume= 0.801 af,  Atten= 73%,  Lag= 92.3 min
     Routed to Link 53L : Post Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.71 fps,  Min. Travel Time= 64.4 min
Avg. Velocity = 0.22 fps,  Avg. Travel Time= 209.5 min

Peak Storage= 3,021 cf @ 12.51 hrs
Average Depth at Peak Storage= 0.34' , Surface Width= 4.90'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 7.18 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 2,757.0'   Slope= 0.0173 '/'
Inlet Invert= 529.84',  Outlet Invert= 482.25'

‡

Reach 47R: Flowpath Donwstream POA 4

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=7.253 ac

Avg. Flow Depth=0.34'

Max Vel=0.71 fps

n=0.100

L=2,757.0'

S=0.0173 '/'

Capacity=7.18 cfs

  2.92 cfs  

  0.78 cfs  
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Summary for Reach 50R: Flowpath Donwstream POA 6

Inflow Area = 16.816 ac, 20.46% Impervious,  Inflow Depth > 1.26"    for  2-yr event
Inflow = 12.36 cfs @ 12.00 hrs,  Volume= 1.765 af
Outflow = 5.16 cfs @ 12.53 hrs,  Volume= 1.764 af,  Atten= 58%,  Lag= 31.3 min
     Routed to Link 53L : Post Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.21 fps,  Min. Travel Time= 20.7 min
Avg. Velocity = 0.30 fps,  Avg. Travel Time= 83.3 min

Peak Storage= 6,456 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.83' , Surface Width= 7.71'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 6.78 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,509.0'   Slope= 0.0154 '/'
Inlet Invert= 505.43',  Outlet Invert= 482.25'

‡

Reach 50R: Flowpath Donwstream POA 6
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Inflow Area=16.816 ac

Avg. Flow Depth=0.83'

Max Vel=1.21 fps

n=0.100

L=1,509.0'

S=0.0154 '/'

Capacity=6.78 cfs

  12.36 cfs  

  5.16 cfs  
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Summary for Reach 51R: Flowpath Donwstream POA 5

Inflow Area = 5.438 ac, 41.54% Impervious,  Inflow Depth = 1.52"    for  2-yr event
Inflow = 1.81 cfs @ 12.04 hrs,  Volume= 0.687 af
Outflow = 0.89 cfs @ 12.55 hrs,  Volume= 0.687 af,  Atten= 51%,  Lag= 30.7 min
     Routed to Link 53L : Post Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.87 fps,  Min. Travel Time= 19.9 min
Avg. Velocity = 0.26 fps,  Avg. Travel Time= 65.4 min

Peak Storage= 1,083 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.33' , Surface Width= 4.82'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 8.94 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,036.0'   Slope= 0.0267 '/'
Inlet Invert= 509.93',  Outlet Invert= 482.25'

‡

Reach 51R: Flowpath Donwstream POA 5
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Inflow Area=5.438 ac

Avg. Flow Depth=0.33'

Max Vel=0.87 fps

n=0.100

L=1,036.0'

S=0.0267 '/'

Capacity=8.94 cfs

  1.81 cfs  

  0.89 cfs  
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Summary for Pond 30P: Wet Pond SCM 4

Inflow Area = 4.254 ac, 75.67% Impervious,  Inflow Depth = 2.85"    for  2-yr event
Inflow = 18.23 cfs @ 11.95 hrs,  Volume= 1.009 af
Outflow = 0.42 cfs @ 15.50 hrs,  Volume= 1.004 af,  Atten= 98%,  Lag= 213.0 min
Primary = 0.42 cfs @ 15.50 hrs,  Volume= 1.004 af
     Routed to Link 32L : POA 5

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Starting Elev= 522.00'   Surf.Area= 7,056 sf   Storage= 6,623 cf
Peak Elev= 525.45' @ 15.50 hrs   Surf.Area= 11,201 sf   Storage= 40,349 cf   (33,726 cf above start)

Plug-Flow detention time= 3,648.7 min calculated for 0.852 af (84% of inflow)
Center-of-Mass det. time= 3,062.1 min ( 3,854.1 - 791.9 )

Volume Invert Avail.Storage Storage Description

#1 521.00' 71,189 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

521.00 6,190 0 0
522.00 7,056 6,623 6,623
522.50 8,333 3,847 10,470
523.00 9,531 4,466 14,936
524.00 10,198 9,865 24,801
525.00 10,883 10,541 35,341
526.00 11,584 11,234 46,575
527.00 12,303 11,944 58,518
528.00 13,038 12,671 71,189

Device Routing     Invert Outlet Devices

#1 Primary 522.00' 36.0"  Round Culvert   
L= 45.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 522.00' / 521.50'   S= 0.0111 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 7.07 sf   

#2 Device 1 522.00' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 525.40' 40.0" W x 4.0" H Vert. Peakflow Orifice X 2.00    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 526.90' 48.0" x 48.0" Horiz. Overflow    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.37 cfs @ 15.50 hrs  HW=525.45'   (Free Discharge)
1=Culvert  (Passes 0.37 cfs of 46.88 cfs potential flow)

2=Drawdown  (Orifice Controls 0.11 cfs @ 8.87 fps)
3=Peakflow Orifice  (Orifice Controls 0.26 cfs @ 0.74 fps)
4=Overflow  ( Controls 0.00 cfs)
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Pond 30P: Wet Pond SCM 4

Inflow
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Inflow Area=4.254 ac

Peak Elev=525.45'

Storage=40,349 cf  18.23 cfs  

  0.42 cfs  
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Summary for Pond 31P: Wet Pond SCM 5

Inflow Area = 3.454 ac, 57.98% Impervious,  Inflow Depth = 1.97"    for  2-yr event
Inflow = 10.86 cfs @ 11.96 hrs,  Volume= 0.567 af
Outflow = 0.12 cfs @ 24.00 hrs,  Volume= 0.567 af,  Atten= 99%,  Lag= 722.4 min
Primary = 0.12 cfs @ 24.00 hrs,  Volume= 0.567 af
     Routed to Link 33L : POA 6

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Starting Elev= 510.50'   Surf.Area= 3,231 sf   Storage= 1,401 cf
Peak Elev= 514.69' @ 24.00 hrs   Surf.Area= 5,605 sf   Storage= 20,849 cf   (19,448 cf above start)

Plug-Flow detention time= 2,066.4 min calculated for 0.535 af (94% of inflow)
Center-of-Mass det. time= 1,916.9 min ( 2,743.8 - 826.9 )

Volume Invert Avail.Storage Storage Description

#1 510.00' 42,078 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

510.00 2,371 0 0
510.50 3,231 1,401 1,401
511.00 3,997 1,807 3,208
512.00 4,407 4,202 7,410
513.00 4,836 4,622 12,031
514.00 5,284 5,060 17,091
515.00 5,749 5,517 22,608
516.00 6,233 5,991 28,599
517.00 6,735 6,484 35,083
518.00 7,255 6,995 42,078

Device Routing     Invert Outlet Devices

#1 Primary 510.50' 36.0"  Round Culvert   
L= 79.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 510.50' / 510.00'   S= 0.0063 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

#2 Device 1 510.50' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 514.70' 34.0" W x 4.5" H Vert. Peakflow Orifice X 2.00    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 516.60' 48.0" x 48.0" Horiz. Overflow    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.12 cfs @ 24.00 hrs  HW=514.69'   (Free Discharge)
1=Culvert  (Passes 0.12 cfs of 51.21 cfs potential flow)

2=Drawdown  (Orifice Controls 0.12 cfs @ 9.78 fps)
3=Peakflow Orifice  ( Controls 0.00 cfs)
4=Overflow  ( Controls 0.00 cfs)
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Pond 31P: Wet Pond SCM 5
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Inflow Area=3.454 ac

Peak Elev=514.69'

Storage=20,849 cf

  10.86 cfs  
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Summary for Pond 39P: Sand Filter SCM 3

Inflow Area = 2.823 ac, 76.45% Impervious,  Inflow Depth = 2.38"    for  2-yr event
Inflow = 10.52 cfs @ 11.96 hrs,  Volume= 0.561 af
Outflow = 0.13 cfs @ 19.94 hrs,  Volume= 0.561 af,  Atten= 99%,  Lag= 478.8 min
Primary = 0.13 cfs @ 19.94 hrs,  Volume= 0.561 af
     Routed to Link 40L : POA 4

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Peak Elev= 534.70' @ 19.94 hrs   Surf.Area= 4,515 sf   Storage= 18,813 cf

Plug-Flow detention time= 1,757.2 min calculated for 0.561 af (100% of inflow)
Center-of-Mass det. time= 1,756.3 min ( 2,567.4 - 811.1 )

Volume Invert Avail.Storage Storage Description

#1 530.00' 16,905 cf Sediment/Sand Chamber (Prismatic) Listed below (Recalc)  x 23
#2 530.00' 16,800 cf Storage (Prismatic) Listed below (Recalc)  x 20

33,705 cf Total Available Storage

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

530.00 105 0.0 0 0
532.00 105 50.0 105 105
538.00 105 100.0 630 735

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

530.00 105 0 0
538.00 105 840 840

Device Routing     Invert Outlet Devices

#1 Primary 530.00' 36.0"  Round Culvert   
L= 50.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 530.00' / 529.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 7.07 sf   

#2 Device 1 530.00' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 534.70' 34.0" W x 5.0" H Vert. Main Orifice    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 537.20' 25.0' long Overflow   2 End Contraction(s)   0.5' Crest Height   

Primary OutFlow  Max=0.13 cfs @ 19.94 hrs  HW=534.70'   (Free Discharge)
1=Culvert  (Passes 0.13 cfs of 60.90 cfs potential flow)

2=Drawdown  (Orifice Controls 0.13 cfs @ 10.37 fps)
3=Main Orifice  (Orifice Controls 0.00 cfs @ 0.13 fps)
4=Overflow  ( Controls 0.00 cfs)
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Pond 39P: Sand Filter SCM 3

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.823 ac

Peak Elev=534.70'

Storage=18,813 cf

  10.52 cfs  

  0.13 cfs  
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Summary for Link 32L: POA 5

Inflow Area = 10.163 ac, 32.64% Impervious,  Inflow Depth > 1.58"    for  2-yr event
Inflow = 5.84 cfs @ 11.99 hrs,  Volume= 1.337 af
Primary = 5.84 cfs @ 11.99 hrs,  Volume= 1.337 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 50R : Flowpath Donwstream POA 6

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 32L: POA 5

Inflow
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Inflow Area=10.163 ac

  5.84 cfs  
  5.84 cfs  
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Summary for Link 33L: POA 6

Inflow Area = 5.438 ac, 41.54% Impervious,  Inflow Depth = 1.52"    for  2-yr event
Inflow = 1.81 cfs @ 12.04 hrs,  Volume= 0.687 af
Primary = 1.81 cfs @ 12.04 hrs,  Volume= 0.687 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 51R : Flowpath Donwstream POA 5

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 33L: POA 6

Inflow
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Inflow Area=5.438 ac

  1.81 cfs  
  1.81 cfs  
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Summary for Link 40L: POA 4

Inflow Area = 6.582 ac, 37.07% Impervious,  Inflow Depth = 1.38"    for  2-yr event
Inflow = 2.55 cfs @ 12.09 hrs,  Volume= 0.758 af
Primary = 2.55 cfs @ 12.09 hrs,  Volume= 0.758 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 47R : Flowpath Donwstream POA 4

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 40L: POA 4

Inflow
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Inflow Area=6.582 ac

  2.55 cfs  
  2.55 cfs  
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Summary for Link 53L: Post Dev. POA Downstream of 110 Cedar Hill Dr

Inflow Area = 317.507 ac, 18.47% Impervious,  Inflow Depth = 1.07"    for  2-yr event
Inflow = 181.12 cfs @ 12.44 hrs,  Volume= 28.230 af
Primary = 181.12 cfs @ 12.44 hrs,  Volume= 28.230 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 53L: Post Dev. POA Downstream of 110 Cedar Hill Dr

Inflow
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  181.12 cfs  
  181.12 cfs  



Type II 24-hr  25-yr Rainfall=6.54"Downstream Analysis - ZCP
  Printed  10/7/2025Prepared by Thomas & Hutton

Page 57HydroCAD® 10.20-7a  s/n 02108  © 2025 HydroCAD Software Solutions LLC

Time span=0.10-200.00 hrs, dt=0.10 hrs, 2000 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=185,285 sf   75.67% Impervious   Runoff Depth=5.49"Subcatchment 15S: Post Dev. Basin 6 to 
   Tc=5.0 min   CN=91   Runoff=32.86 cfs  1.945 af

Runoff Area=257,427 sf   1.66% Impervious   Runoff Depth=2.28"Subcatchment 16S: Post Dev. Bypass 6
   Tc=5.0 min   CN=60   Runoff=21.62 cfs  1.124 af

Runoff Area=150,448 sf   57.98% Impervious   Runoff Depth=4.38"Subcatchment 18S: Post Dev. Basin 7 to 
   Tc=5.0 min   CN=81   Runoff=23.36 cfs  1.260 af

Runoff Area=86,411 sf   12.93% Impervious   Runoff Depth=2.38"Subcatchment 19S: Post Dev. Bypass 7
   Tc=10.0 min   CN=61   Runoff=6.70 cfs  0.393 af

Runoff Area=289,814 sf   1.87% Impervious   Runoff Depth=2.47"Subcatchment 29S: Post Dev. Bypass 8
   Flow Length=826'   Slope=0.0447 '/'   Tc=9.1 min   CN=62   Runoff=24.46 cfs  1.368 af

Runoff Area=29,236 sf   11.81% Impervious   Runoff Depth=2.47"Subcatchment 36S: Post Dev. Basin 4
   Tc=5.0 min   CN=62   Runoff=2.66 cfs  0.138 af

Runoff Area=122,978 sf   76.45% Impervious   Runoff Depth=4.92"Subcatchment 37S: Post Dev. Basin 5 to 
   Tc=5.0 min   CN=86   Runoff=20.88 cfs  1.159 af

Runoff Area=163,726 sf   7.49% Impervious   Runoff Depth=2.19"Subcatchment 38S: Post Dev. Bypass 5
   Tc=12.3 min   CN=59   Runoff=10.40 cfs  0.687 af

Runoff Area=198.400 ac   20.00% Impervious   Runoff Depth=3.04"Subcatchment 46S: Post Drainage Area 1
   Flow Length=4,195'   Slope=0.0177 '/'   Tc=45.4 min   CN=68   Runoff=386.50 cfs  50.294 af

Runoff Area=89.600 ac   12.00% Impervious   Runoff Depth=2.75"Subcatchment 52S: Pre Drainage Area 2
   Flow Length=3,771'   Slope=0.0323 '/'   Tc=33.2 min   CN=65   Runoff=193.14 cfs  20.543 af

Avg. Flow Depth=1.00'   Max Vel=1.45 fps   Inflow=17.76 cfs  1.983 afReach 47R: Flowpath Donwstream 
n=0.100   L=2,757.0'   S=0.0173 '/'   Capacity=7.18 cfs   Outflow=8.15 cfs  1.983 af

Avg. Flow Depth=2.48'   Max Vel=1.72 fps   Inflow=53.42 cfs  4.433 afReach 50R: Flowpath Donwstream 
n=0.100   L=1,509.0'   S=0.0154 '/'   Capacity=6.78 cfs   Outflow=29.31 cfs  4.432 af

Avg. Flow Depth=1.06'   Max Vel=1.86 fps   Inflow=14.55 cfs  1.653 afReach 51R: Flowpath Donwstream 
n=0.100   L=1,036.0'   S=0.0267 '/'   Capacity=8.94 cfs   Outflow=10.84 cfs  1.653 af

Peak Elev=526.48'  Storage=52,233 cf   Inflow=32.86 cfs  1.945 afPond 30P: Wet Pond SCM 4
   Outflow=10.36 cfs  1.940 af

Peak Elev=515.68'  Storage=26,654 cf   Inflow=23.36 cfs  1.260 afPond 31P: Wet Pond SCM 5
   Outflow=9.26 cfs  1.260 af

Peak Elev=536.16'  Storage=25,386 cf   Inflow=20.88 cfs  1.159 afPond 39P: Sand Filter SCM 3
   Outflow=6.51 cfs  1.159 af



Type II 24-hr  25-yr Rainfall=6.54"Downstream Analysis - ZCP
  Printed  10/7/2025Prepared by Thomas & Hutton

Page 58HydroCAD® 10.20-7a  s/n 02108  © 2025 HydroCAD Software Solutions LLC

   Inflow=28.99 cfs  3.065 afLink 32L: POA 5
   Primary=28.99 cfs  3.065 af

   Inflow=14.55 cfs  1.653 afLink 33L: POA 6
   Primary=14.55 cfs  1.653 af

   Inflow=16.49 cfs  1.845 afLink 40L: POA 4
   Primary=16.49 cfs  1.845 af

   Inflow=598.98 cfs  78.906 afLink 53L: Post Dev. POA Downstream of 110 Cedar Hill Dr
   Primary=598.98 cfs  78.906 af

Total Runoff Area = 317.507 ac   Runoff Volume = 78.911 af   Average Runoff Depth = 2.98"
81.53% Pervious = 258.856 ac     18.47% Impervious = 58.651 ac
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Summary for Subcatchment 15S: Post Dev. Basin 6 to SCM

Runoff = 32.86 cfs @ 11.95 hrs,  Volume= 1.945 af,  Depth= 5.49"
     Routed to Pond 30P : Wet Pond SCM 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

76,830 98 Paved parking, HSG B
63,382 98 Roofs, HSG B
30,858 56 Brush, Fair, HSG B
14,215 98 Water Surface, 0% imp, HSG B

185,285 91 Weighted Average
45,073 24.33% Pervious Area

140,212 75.67% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 15S: Post Dev. Basin 6 to SCM

Runoff
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=185,285 sf

Runoff Volume=1.945 af

Runoff Depth=5.49"

Tc=5.0 min

CN=91

  32.86 cfs  
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Summary for Subcatchment 16S: Post Dev. Bypass 6

Runoff = 21.62 cfs @ 11.97 hrs,  Volume= 1.124 af,  Depth= 2.28"
     Routed to Link 32L : POA 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

4,268 98 Paved parking, HSG B
51,015 56 Brush, Fair, HSG B

202,144 60 Woods, Fair, HSG B

257,427 60 Weighted Average
253,159 98.34% Pervious Area

4,268 1.66% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 16S: Post Dev. Bypass 6

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=257,427 sf

Runoff Volume=1.124 af

Runoff Depth=2.28"

Tc=5.0 min

CN=60

  21.62 cfs  
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Summary for Subcatchment 18S: Post Dev. Basin 7 to SCM

Runoff = 23.36 cfs @ 11.95 hrs,  Volume= 1.260 af,  Depth= 4.38"
     Routed to Pond 31P : Wet Pond SCM 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

53,515 98 Paved parking, HSG B
33,715 98 Roofs, HSG B
59,637 56 Brush, Fair, HSG B
3,581 98 Water Surface, 0% imp, HSG B

150,448 81 Weighted Average
63,218 42.02% Pervious Area
87,230 57.98% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 18S: Post Dev. Basin 7 to SCM

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=150,448 sf

Runoff Volume=1.260 af

Runoff Depth=4.38"

Tc=5.0 min

CN=81

  23.36 cfs  
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Summary for Subcatchment 19S: Post Dev. Bypass 7

Runoff = 6.70 cfs @ 12.02 hrs,  Volume= 0.393 af,  Depth= 2.38"
     Routed to Link 33L : POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

11,171 98 Paved parking, HSG B
35,296 56 Brush, Fair, HSG B
39,944 55 Woods, Good, HSG B

86,411 61 Weighted Average
75,240 87.07% Pervious Area
11,171 12.93% Impervious Area

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

10.0 Direct Entry, Direct Entry

Subcatchment 19S: Post Dev. Bypass 7

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=86,411 sf

Runoff Volume=0.393 af

Runoff Depth=2.38"

Tc=10.0 min

CN=61

  6.70 cfs  
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Summary for Subcatchment 29S: Post Dev. Bypass 8

Runoff = 24.46 cfs @ 12.01 hrs,  Volume= 1.368 af,  Depth= 2.47"
     Routed to Reach 50R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

230,959 60 Woods, Fair, HSG B
53,439 69 50-75% Grass cover, Fair, HSG B
5,416 98 Paved parking, HSG B

289,814 62 Weighted Average
284,398 98.13% Pervious Area

5,416 1.87% Impervious Area

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

9.1 826 0.0447 1.51 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 29S: Post Dev. Bypass 8

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=289,814 sf

Runoff Volume=1.368 af

Runoff Depth=2.47"

Flow Length=826'

Slope=0.0447 '/'

Tc=9.1 min

CN=62

  24.46 cfs  
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Summary for Subcatchment 36S: Post Dev. Basin 4

Runoff = 2.66 cfs @ 11.97 hrs,  Volume= 0.138 af,  Depth= 2.47"
     Routed to Reach 47R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

6,194 60 Woods, Fair, HSG B
19,589 56 Brush, Fair, HSG B
3,453 98 Paved parking, HSG B

29,236 62 Weighted Average
25,783 88.19% Pervious Area
3,453 11.81% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 36S: Post Dev. Basin 4

Runoff

Hydrograph
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=29,236 sf

Runoff Volume=0.138 af

Runoff Depth=2.47"

Tc=5.0 min

CN=62

  2.66 cfs  
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Summary for Subcatchment 37S: Post Dev. Basin 5 to SCM

Runoff = 20.88 cfs @ 11.95 hrs,  Volume= 1.159 af,  Depth= 4.92"
     Routed to Pond 39P : Sand Filter SCM 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

54,167 98 Paved parking, HSG B
39,855 98 Roofs, HSG B
28,956 48 Brush, Good, HSG B

122,978 86 Weighted Average
28,956 23.55% Pervious Area
94,022 76.45% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 37S: Post Dev. Basin 5 to SCM

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=122,978 sf

Runoff Volume=1.159 af

Runoff Depth=4.92"

Tc=5.0 min

CN=86

  20.88 cfs  
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Summary for Subcatchment 38S: Post Dev. Bypass 5

Runoff = 10.40 cfs @ 12.05 hrs,  Volume= 0.687 af,  Depth= 2.19"
     Routed to Link 40L : POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (sf) CN Description

12,257 98 Paved parking, HSG B
54,926 48 Brush, Good, HSG B
96,543 60 Woods, Fair, HSG B

163,726 59 Weighted Average
151,469 92.51% Pervious Area
12,257 7.49% Impervious Area

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

12.3 Direct Entry, 

Subcatchment 38S: Post Dev. Bypass 5
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=163,726 sf

Runoff Volume=0.687 af

Runoff Depth=2.19"

Tc=12.3 min

CN=59
  10.40 cfs  
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Summary for Subcatchment 46S: Post Drainage Area 1

Runoff = 386.50 cfs @ 12.45 hrs,  Volume= 50.294 af,  Depth= 3.04"
     Routed to Link 53L : Post Dev. POA Downstream of 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (ac) CN Description

198.400 68 1 acre lots, 20% imp, HSG B

158.720 80.00% Pervious Area
39.680 20.00% Impervious Area

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

45.4 4,195 0.0177 1.54 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 46S: Post Drainage Area 1

Runoff
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=198.400 ac

Runoff Volume=50.294 af

Runoff Depth=3.04"

Flow Length=4,195'

Slope=0.0177 '/'

Tc=45.4 min

CN=68

  386.50 cfs  
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Summary for Subcatchment 52S: Pre Drainage Area 2

Runoff = 193.14 cfs @ 12.30 hrs,  Volume= 20.543 af,  Depth= 2.75"
     Routed to Link 53L : Post Dev. POA Downstream of 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-yr Rainfall=6.54"

Area (ac) CN Description

89.600 65 2 acre lots, 12% imp, HSG B

78.848 88.00% Pervious Area
10.752 12.00% Impervious Area

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

33.2 3,771 0.0323 1.89 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 52S: Pre Drainage Area 2

Runoff
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Type II 24-hr

25-yr Rainfall=6.54"

Runoff Area=89.600 ac

Runoff Volume=20.543 af

Runoff Depth=2.75"

Flow Length=3,771'

Slope=0.0323 '/'

Tc=33.2 min

CN=65

  193.14 cfs  
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Summary for Reach 47R: Flowpath Donwstream POA 4

Inflow Area = 7.253 ac, 34.73% Impervious,  Inflow Depth = 3.28"    for  25-yr event
Inflow = 17.76 cfs @ 12.05 hrs,  Volume= 1.983 af
Outflow = 8.15 cfs @ 12.89 hrs,  Volume= 1.983 af,  Atten= 54%,  Lag= 50.4 min
     Routed to Link 53L : Post Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.45 fps,  Min. Travel Time= 31.7 min
Avg. Velocity = 0.24 fps,  Avg. Travel Time= 192.5 min

Peak Storage= 15,618 cf @ 12.35 hrs
Average Depth at Peak Storage= 1.00' , Surface Width= 8.48'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 7.18 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 2,757.0'   Slope= 0.0173 '/'
Inlet Invert= 529.84',  Outlet Invert= 482.25'

‡

Reach 47R: Flowpath Donwstream POA 4
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Inflow Area=7.253 ac

Avg. Flow Depth=1.00'

Max Vel=1.45 fps

n=0.100

L=2,757.0'

S=0.0173 '/'

Capacity=7.18 cfs

  17.76 cfs  

  8.15 cfs  
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Summary for Reach 50R: Flowpath Donwstream POA 6

Inflow Area = 16.816 ac, 20.46% Impervious,  Inflow Depth = 3.16"    for  25-yr event
Inflow = 53.42 cfs @ 12.00 hrs,  Volume= 4.433 af
Outflow = 29.31 cfs @ 12.40 hrs,  Volume= 4.432 af,  Atten= 45%,  Lag= 24.0 min
     Routed to Link 53L : Post Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.72 fps,  Min. Travel Time= 14.7 min
Avg. Velocity = 0.32 fps,  Avg. Travel Time= 78.5 min

Peak Storage= 26,822 cf @ 12.14 hrs
Average Depth at Peak Storage= 2.48' , Surface Width= 13.33'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 6.78 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,509.0'   Slope= 0.0154 '/'
Inlet Invert= 505.43',  Outlet Invert= 482.25'

‡

Reach 50R: Flowpath Donwstream POA 6
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Inflow Area=16.816 ac

Avg. Flow Depth=2.48'

Max Vel=1.72 fps

n=0.100

L=1,509.0'

S=0.0154 '/'

Capacity=6.78 cfs
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  29.31 cfs  



Type II 24-hr  25-yr Rainfall=6.54"Downstream Analysis - ZCP
  Printed  10/7/2025Prepared by Thomas & Hutton

Page 71HydroCAD® 10.20-7a  s/n 02108  © 2025 HydroCAD Software Solutions LLC

Summary for Reach 51R: Flowpath Donwstream POA 5

Inflow Area = 5.438 ac, 41.54% Impervious,  Inflow Depth = 3.65"    for  25-yr event
Inflow = 14.55 cfs @ 12.07 hrs,  Volume= 1.653 af
Outflow = 10.84 cfs @ 12.36 hrs,  Volume= 1.653 af,  Atten= 26%,  Lag= 17.3 min
     Routed to Link 53L : Post Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.86 fps,  Min. Travel Time= 9.3 min
Avg. Velocity = 0.29 fps,  Avg. Travel Time= 60.4 min

Peak Storage= 6,321 cf @ 12.20 hrs
Average Depth at Peak Storage= 1.06' , Surface Width= 8.70'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 8.94 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,036.0'   Slope= 0.0267 '/'
Inlet Invert= 509.93',  Outlet Invert= 482.25'

‡

Reach 51R: Flowpath Donwstream POA 5
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Inflow Area=5.438 ac

Avg. Flow Depth=1.06'

Max Vel=1.86 fps

n=0.100

L=1,036.0'

S=0.0267 '/'

Capacity=8.94 cfs

  14.55 cfs  

  10.84 cfs  
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Summary for Pond 30P: Wet Pond SCM 4

Inflow Area = 4.254 ac, 75.67% Impervious,  Inflow Depth = 5.49"    for  25-yr event
Inflow = 32.86 cfs @ 11.95 hrs,  Volume= 1.945 af
Outflow = 10.36 cfs @ 12.13 hrs,  Volume= 1.940 af,  Atten= 68%,  Lag= 11.0 min
Primary = 10.36 cfs @ 12.13 hrs,  Volume= 1.940 af
     Routed to Link 32L : POA 5

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Starting Elev= 522.00'   Surf.Area= 7,056 sf   Storage= 6,623 cf
Peak Elev= 526.48' @ 12.13 hrs   Surf.Area= 11,930 sf   Storage= 52,233 cf   (45,610 cf above start)

Plug-Flow detention time= 1,812.3 min calculated for 1.788 af (92% of inflow)
Center-of-Mass det. time= 1,624.1 min ( 2,398.1 - 774.1 )

Volume Invert Avail.Storage Storage Description

#1 521.00' 71,189 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

521.00 6,190 0 0
522.00 7,056 6,623 6,623
522.50 8,333 3,847 10,470
523.00 9,531 4,466 14,936
524.00 10,198 9,865 24,801
525.00 10,883 10,541 35,341
526.00 11,584 11,234 46,575
527.00 12,303 11,944 58,518
528.00 13,038 12,671 71,189

Device Routing     Invert Outlet Devices

#1 Primary 522.00' 36.0"  Round Culvert   
L= 45.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 522.00' / 521.50'   S= 0.0111 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 7.07 sf   

#2 Device 1 522.00' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 525.40' 40.0" W x 4.0" H Vert. Peakflow Orifice X 2.00    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 526.90' 48.0" x 48.0" Horiz. Overflow    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=10.10 cfs @ 12.13 hrs  HW=526.44'   (Free Discharge)
1=Culvert  (Passes 10.10 cfs of 58.34 cfs potential flow)

2=Drawdown  (Orifice Controls 0.12 cfs @ 10.07 fps)
3=Peakflow Orifice  (Orifice Controls 9.97 cfs @ 4.49 fps)
4=Overflow  ( Controls 0.00 cfs)
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Pond 30P: Wet Pond SCM 4
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Inflow Area=4.254 ac

Peak Elev=526.48'

Storage=52,233 cf

  32.86 cfs  

  10.36 cfs  
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Summary for Pond 31P: Wet Pond SCM 5

Inflow Area = 3.454 ac, 57.98% Impervious,  Inflow Depth = 4.38"    for  25-yr event
Inflow = 23.36 cfs @ 11.95 hrs,  Volume= 1.260 af
Outflow = 9.26 cfs @ 12.11 hrs,  Volume= 1.260 af,  Atten= 60%,  Lag= 9.7 min
Primary = 9.26 cfs @ 12.11 hrs,  Volume= 1.260 af
     Routed to Link 33L : POA 6

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Starting Elev= 510.50'   Surf.Area= 3,231 sf   Storage= 1,401 cf
Peak Elev= 515.68' @ 12.11 hrs   Surf.Area= 6,080 sf   Storage= 26,654 cf   (25,254 cf above start)

Plug-Flow detention time= 950.7 min calculated for 1.228 af (97% of inflow)
Center-of-Mass det. time= 907.2 min ( 1,711.4 - 804.2 )

Volume Invert Avail.Storage Storage Description

#1 510.00' 42,078 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

510.00 2,371 0 0
510.50 3,231 1,401 1,401
511.00 3,997 1,807 3,208
512.00 4,407 4,202 7,410
513.00 4,836 4,622 12,031
514.00 5,284 5,060 17,091
515.00 5,749 5,517 22,608
516.00 6,233 5,991 28,599
517.00 6,735 6,484 35,083
518.00 7,255 6,995 42,078

Device Routing     Invert Outlet Devices

#1 Primary 510.50' 36.0"  Round Culvert   
L= 79.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 510.50' / 510.00'   S= 0.0063 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

#2 Device 1 510.50' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 514.70' 34.0" W x 4.5" H Vert. Peakflow Orifice X 2.00    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 516.60' 48.0" x 48.0" Horiz. Overflow    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=9.03 cfs @ 12.11 hrs  HW=515.65'   (Free Discharge)
1=Culvert  (Passes 9.03 cfs of 64.10 cfs potential flow)

2=Drawdown  (Orifice Controls 0.13 cfs @ 10.86 fps)
3=Peakflow Orifice  (Orifice Controls 8.90 cfs @ 4.19 fps)
4=Overflow  ( Controls 0.00 cfs)
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Pond 31P: Wet Pond SCM 5

Inflow
Primary

Hydrograph

Time  (hours)
200190180170160150140130120110100908070605040302010

F
lo

w
  

(c
fs

)

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Inflow Area=3.454 ac

Peak Elev=515.68'

Storage=26,654 cf

  23.36 cfs  

  9.26 cfs  
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Summary for Pond 39P: Sand Filter SCM 3

Inflow Area = 2.823 ac, 76.45% Impervious,  Inflow Depth = 4.92"    for  25-yr event
Inflow = 20.88 cfs @ 11.95 hrs,  Volume= 1.159 af
Outflow = 6.51 cfs @ 12.13 hrs,  Volume= 1.159 af,  Atten= 69%,  Lag= 10.8 min
Primary = 6.51 cfs @ 12.13 hrs,  Volume= 1.159 af
     Routed to Link 40L : POA 4

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Peak Elev= 536.16' @ 12.13 hrs   Surf.Area= 4,515 sf   Storage= 25,386 cf

Plug-Flow detention time= 896.2 min calculated for 1.158 af (100% of inflow)
Center-of-Mass det. time= 898.9 min ( 1,689.4 - 790.5 )

Volume Invert Avail.Storage Storage Description

#1 530.00' 16,905 cf Sediment/Sand Chamber (Prismatic) Listed below (Recalc)  x 23
#2 530.00' 16,800 cf Storage (Prismatic) Listed below (Recalc)  x 20

33,705 cf Total Available Storage

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

530.00 105 0.0 0 0
532.00 105 50.0 105 105
538.00 105 100.0 630 735

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

530.00 105 0 0
538.00 105 840 840

Device Routing     Invert Outlet Devices

#1 Primary 530.00' 36.0"  Round Culvert   
L= 50.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 530.00' / 529.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 7.07 sf   

#2 Device 1 530.00' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 534.70' 34.0" W x 5.0" H Vert. Main Orifice    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 537.20' 25.0' long Overflow   2 End Contraction(s)   0.5' Crest Height   

Primary OutFlow  Max=6.30 cfs @ 12.13 hrs  HW=536.08'   (Free Discharge)
1=Culvert  (Passes 6.30 cfs of 72.87 cfs potential flow)

2=Drawdown  (Orifice Controls 0.14 cfs @ 11.82 fps)
3=Main Orifice  (Orifice Controls 6.16 cfs @ 5.21 fps)
4=Overflow  ( Controls 0.00 cfs)
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Pond 39P: Sand Filter SCM 3
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Inflow Area=2.823 ac

Peak Elev=536.16'

Storage=25,386 cf
  20.88 cfs  
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Summary for Link 32L: POA 5

Inflow Area = 10.163 ac, 32.64% Impervious,  Inflow Depth = 3.62"    for  25-yr event
Inflow = 28.99 cfs @ 12.00 hrs,  Volume= 3.065 af
Primary = 28.99 cfs @ 12.00 hrs,  Volume= 3.065 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 50R : Flowpath Donwstream POA 6

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 32L: POA 5

Inflow
Primary

Hydrograph

Time  (hours)
200190180170160150140130120110100908070605040302010

F
lo

w
  

(c
fs

)

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Inflow Area=10.163 ac

  28.99 cfs  
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Summary for Link 33L: POA 6

Inflow Area = 5.438 ac, 41.54% Impervious,  Inflow Depth = 3.65"    for  25-yr event
Inflow = 14.55 cfs @ 12.07 hrs,  Volume= 1.653 af
Primary = 14.55 cfs @ 12.07 hrs,  Volume= 1.653 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 51R : Flowpath Donwstream POA 5

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 33L: POA 6
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Inflow Area=5.438 ac

  14.55 cfs  
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Summary for Link 40L: POA 4

Inflow Area = 6.582 ac, 37.07% Impervious,  Inflow Depth = 3.36"    for  25-yr event
Inflow = 16.49 cfs @ 12.08 hrs,  Volume= 1.845 af
Primary = 16.49 cfs @ 12.08 hrs,  Volume= 1.845 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 47R : Flowpath Donwstream POA 4

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 40L: POA 4
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Inflow Area=6.582 ac
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Summary for Link 53L: Post Dev. POA Downstream of 110 Cedar Hill Dr

Inflow Area = 317.507 ac, 18.47% Impervious,  Inflow Depth = 2.98"    for  25-yr event
Inflow = 598.98 cfs @ 12.40 hrs,  Volume= 78.906 af
Primary = 598.98 cfs @ 12.40 hrs,  Volume= 78.906 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 53L: Post Dev. POA Downstream of 110 Cedar Hill Dr

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=317.507 ac
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Time span=0.10-200.00 hrs, dt=0.10 hrs, 2000 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=185,285 sf   75.67% Impervious   Runoff Depth=7.09"Subcatchment 15S: Post Dev. Basin 6 to 
   Tc=5.0 min   CN=91   Runoff=41.82 cfs  2.514 af

Runoff Area=257,427 sf   1.66% Impervious   Runoff Depth=3.46"Subcatchment 16S: Post Dev. Bypass 6
   Tc=5.0 min   CN=60   Runoff=32.88 cfs  1.705 af

Runoff Area=150,448 sf   57.98% Impervious   Runoff Depth=5.90"Subcatchment 18S: Post Dev. Basin 7 to 
   Tc=5.0 min   CN=81   Runoff=30.97 cfs  1.699 af

Runoff Area=86,411 sf   12.93% Impervious   Runoff Depth=3.57"Subcatchment 19S: Post Dev. Bypass 7
   Tc=10.0 min   CN=61   Runoff=10.26 cfs  0.591 af

Runoff Area=289,814 sf   1.87% Impervious   Runoff Depth=3.69"Subcatchment 29S: Post Dev. Bypass 8
   Flow Length=826'   Slope=0.0447 '/'   Tc=9.1 min   CN=62   Runoff=36.97 cfs  2.045 af

Runoff Area=29,236 sf   11.81% Impervious   Runoff Depth=3.69"Subcatchment 36S: Post Dev. Basin 4
   Tc=5.0 min   CN=62   Runoff=3.97 cfs  0.206 af

Runoff Area=122,978 sf   76.45% Impervious   Runoff Depth=6.50"Subcatchment 37S: Post Dev. Basin 5 to 
   Tc=5.0 min   CN=86   Runoff=26.34 cfs  1.528 af

Runoff Area=163,726 sf   7.49% Impervious   Runoff Depth=3.35"Subcatchment 38S: Post Dev. Bypass 5
   Tc=12.3 min   CN=59   Runoff=16.35 cfs  1.049 af

Runoff Area=198.400 ac   20.00% Impervious   Runoff Depth=4.38"Subcatchment 46S: Post Drainage Area 1
   Flow Length=4,195'   Slope=0.0177 '/'   Tc=45.4 min   CN=68   Runoff=563.62 cfs  72.391 af

Runoff Area=89.600 ac   12.00% Impervious   Runoff Depth=4.03"Subcatchment 52S: Pre Drainage Area 2
   Flow Length=3,771'   Slope=0.0323 '/'   Tc=33.2 min   CN=65   Runoff=287.89 cfs  30.107 af

Avg. Flow Depth=1.39'   Max Vel=1.65 fps   Inflow=31.74 cfs  2.783 afReach 47R: Flowpath Donwstream 
n=0.100   L=2,757.0'   S=0.0173 '/'   Capacity=7.18 cfs   Outflow=14.65 cfs  2.783 af

Avg. Flow Depth=3.77'   Max Vel=1.78 fps   Inflow=82.21 cfs  6.259 afReach 50R: Flowpath Donwstream 
n=0.100   L=1,509.0'   S=0.0154 '/'   Capacity=6.78 cfs   Outflow=48.08 cfs  6.259 af

Avg. Flow Depth=1.43'   Max Vel=2.06 fps   Inflow=23.92 cfs  2.290 afReach 51R: Flowpath Donwstream 
n=0.100   L=1,036.0'   S=0.0267 '/'   Capacity=8.94 cfs   Outflow=18.51 cfs  2.290 af

Peak Elev=527.19'  Storage=60,840 cf   Inflow=41.82 cfs  2.514 afPond 30P: Wet Pond SCM 4
   Outflow=21.85 cfs  2.510 af

Peak Elev=516.66'  Storage=32,811 cf   Inflow=30.97 cfs  1.699 afPond 31P: Wet Pond SCM 5
   Outflow=14.53 cfs  1.699 af

Peak Elev=537.36'  Storage=30,826 cf   Inflow=26.34 cfs  1.528 afPond 39P: Sand Filter SCM 3
   Outflow=14.54 cfs  1.528 af
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   Inflow=45.34 cfs  4.214 afLink 32L: POA 5
   Primary=45.34 cfs  4.214 af

   Inflow=23.92 cfs  2.290 afLink 33L: POA 6
   Primary=23.92 cfs  2.290 af

   Inflow=30.11 cfs  2.577 afLink 40L: POA 4
   Primary=30.11 cfs  2.577 af

   Inflow=888.53 cfs  113.829 afLink 53L: Post Dev. POA Downstream of 110 Cedar Hill Dr
   Primary=888.53 cfs  113.829 af

Total Runoff Area = 317.507 ac   Runoff Volume = 113.835 af   Average Runoff Depth = 4.30"
81.53% Pervious = 258.856 ac     18.47% Impervious = 58.651 ac
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Summary for Subcatchment 15S: Post Dev. Basin 6 to SCM

Runoff = 41.82 cfs @ 11.95 hrs,  Volume= 2.514 af,  Depth= 7.09"
     Routed to Pond 30P : Wet Pond SCM 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

76,830 98 Paved parking, HSG B
63,382 98 Roofs, HSG B
30,858 56 Brush, Fair, HSG B
14,215 98 Water Surface, 0% imp, HSG B

185,285 91 Weighted Average
45,073 24.33% Pervious Area

140,212 75.67% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 15S: Post Dev. Basin 6 to SCM

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=185,285 sf

Runoff Volume=2.514 af

Runoff Depth=7.09"

Tc=5.0 min

CN=91

  41.82 cfs  
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Summary for Subcatchment 16S: Post Dev. Bypass 6

Runoff = 32.88 cfs @ 11.96 hrs,  Volume= 1.705 af,  Depth= 3.46"
     Routed to Link 32L : POA 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

4,268 98 Paved parking, HSG B
51,015 56 Brush, Fair, HSG B

202,144 60 Woods, Fair, HSG B

257,427 60 Weighted Average
253,159 98.34% Pervious Area

4,268 1.66% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 16S: Post Dev. Bypass 6

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=257,427 sf

Runoff Volume=1.705 af

Runoff Depth=3.46"

Tc=5.0 min

CN=60

  32.88 cfs  
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Summary for Subcatchment 18S: Post Dev. Basin 7 to SCM

Runoff = 30.97 cfs @ 11.95 hrs,  Volume= 1.699 af,  Depth= 5.90"
     Routed to Pond 31P : Wet Pond SCM 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

53,515 98 Paved parking, HSG B
33,715 98 Roofs, HSG B
59,637 56 Brush, Fair, HSG B
3,581 98 Water Surface, 0% imp, HSG B

150,448 81 Weighted Average
63,218 42.02% Pervious Area
87,230 57.98% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 18S: Post Dev. Basin 7 to SCM

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=150,448 sf

Runoff Volume=1.699 af

Runoff Depth=5.90"

Tc=5.0 min

CN=81

  30.97 cfs  
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Summary for Subcatchment 19S: Post Dev. Bypass 7

Runoff = 10.26 cfs @ 12.01 hrs,  Volume= 0.591 af,  Depth= 3.57"
     Routed to Link 33L : POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

11,171 98 Paved parking, HSG B
35,296 56 Brush, Fair, HSG B
39,944 55 Woods, Good, HSG B

86,411 61 Weighted Average
75,240 87.07% Pervious Area
11,171 12.93% Impervious Area

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

10.0 Direct Entry, Direct Entry

Subcatchment 19S: Post Dev. Bypass 7

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=86,411 sf

Runoff Volume=0.591 af

Runoff Depth=3.57"

Tc=10.0 min

CN=61
  10.26 cfs  
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Summary for Subcatchment 29S: Post Dev. Bypass 8

Runoff = 36.97 cfs @ 12.00 hrs,  Volume= 2.045 af,  Depth= 3.69"
     Routed to Reach 50R : Flowpath Donwstream POA 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

230,959 60 Woods, Fair, HSG B
53,439 69 50-75% Grass cover, Fair, HSG B
5,416 98 Paved parking, HSG B

289,814 62 Weighted Average
284,398 98.13% Pervious Area

5,416 1.87% Impervious Area

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

9.1 826 0.0447 1.51 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 29S: Post Dev. Bypass 8

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=289,814 sf

Runoff Volume=2.045 af

Runoff Depth=3.69"

Flow Length=826'

Slope=0.0447 '/'

Tc=9.1 min

CN=62

  36.97 cfs  
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Summary for Subcatchment 36S: Post Dev. Basin 4

Runoff = 3.97 cfs @ 11.96 hrs,  Volume= 0.206 af,  Depth= 3.69"
     Routed to Reach 47R : Flowpath Donwstream POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

6,194 60 Woods, Fair, HSG B
19,589 56 Brush, Fair, HSG B
3,453 98 Paved parking, HSG B

29,236 62 Weighted Average
25,783 88.19% Pervious Area
3,453 11.81% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 36S: Post Dev. Basin 4

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=29,236 sf

Runoff Volume=0.206 af

Runoff Depth=3.69"

Tc=5.0 min

CN=62

  3.97 cfs  
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Summary for Subcatchment 37S: Post Dev. Basin 5 to SCM

Runoff = 26.34 cfs @ 11.95 hrs,  Volume= 1.528 af,  Depth= 6.50"
     Routed to Pond 39P : Sand Filter SCM 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

54,167 98 Paved parking, HSG B
39,855 98 Roofs, HSG B
28,956 48 Brush, Good, HSG B

122,978 86 Weighted Average
28,956 23.55% Pervious Area
94,022 76.45% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 37S: Post Dev. Basin 5 to SCM

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=122,978 sf

Runoff Volume=1.528 af

Runoff Depth=6.50"

Tc=5.0 min

CN=86

  26.34 cfs  
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Summary for Subcatchment 38S: Post Dev. Bypass 5

Runoff = 16.35 cfs @ 12.05 hrs,  Volume= 1.049 af,  Depth= 3.35"
     Routed to Link 40L : POA 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (sf) CN Description

12,257 98 Paved parking, HSG B
54,926 48 Brush, Good, HSG B
96,543 60 Woods, Fair, HSG B

163,726 59 Weighted Average
151,469 92.51% Pervious Area
12,257 7.49% Impervious Area

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

12.3 Direct Entry, 

Subcatchment 38S: Post Dev. Bypass 5

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=163,726 sf

Runoff Volume=1.049 af

Runoff Depth=3.35"

Tc=12.3 min

CN=59

  16.35 cfs  
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Summary for Subcatchment 46S: Post Drainage Area 1

Runoff = 563.62 cfs @ 12.44 hrs,  Volume= 72.391 af,  Depth= 4.38"
     Routed to Link 53L : Post Dev. POA Downstream of 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (ac) CN Description

198.400 68 1 acre lots, 20% imp, HSG B

158.720 80.00% Pervious Area
39.680 20.00% Impervious Area

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

45.4 4,195 0.0177 1.54 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 46S: Post Drainage Area 1

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=198.400 ac

Runoff Volume=72.391 af

Runoff Depth=4.38"

Flow Length=4,195'

Slope=0.0177 '/'

Tc=45.4 min

CN=68

  563.62 cfs  
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Summary for Subcatchment 52S: Pre Drainage Area 2

Runoff = 287.89 cfs @ 12.30 hrs,  Volume= 30.107 af,  Depth= 4.03"
     Routed to Link 53L : Post Dev. POA Downstream of 110 Cedar Hill Dr

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-yr Rainfall=8.17"

Area (ac) CN Description

89.600 65 2 acre lots, 12% imp, HSG B

78.848 88.00% Pervious Area
10.752 12.00% Impervious Area

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

33.2 3,771 0.0323 1.89 Kirpich Method, 
General overland flow   k= 2.00

Subcatchment 52S: Pre Drainage Area 2

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=8.17"

Runoff Area=89.600 ac

Runoff Volume=30.107 af

Runoff Depth=4.03"

Flow Length=3,771'

Slope=0.0323 '/'

Tc=33.2 min

CN=65

  287.89 cfs  



Type II 24-hr  100-yr Rainfall=8.17"Downstream Analysis - ZCP
  Printed  10/7/2025Prepared by Thomas & Hutton

Page 94HydroCAD® 10.20-7a  s/n 02108  © 2025 HydroCAD Software Solutions LLC

Summary for Reach 47R: Flowpath Donwstream POA 4

Inflow Area = 7.253 ac, 34.73% Impervious,  Inflow Depth = 4.61"    for  100-yr event
Inflow = 31.74 cfs @ 12.07 hrs,  Volume= 2.783 af
Outflow = 14.65 cfs @ 12.74 hrs,  Volume= 2.783 af,  Atten= 54%,  Lag= 40.3 min
     Routed to Link 53L : Post Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.65 fps,  Min. Travel Time= 27.9 min
Avg. Velocity = 0.25 fps,  Avg. Travel Time= 186.7 min

Peak Storage= 24,403 cf @ 12.26 hrs
Average Depth at Peak Storage= 1.39' , Surface Width= 9.99'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 7.18 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 2,757.0'   Slope= 0.0173 '/'
Inlet Invert= 529.84',  Outlet Invert= 482.25'

‡

Reach 47R: Flowpath Donwstream POA 4

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=7.253 ac

Avg. Flow Depth=1.39'

Max Vel=1.65 fps

n=0.100

L=2,757.0'

S=0.0173 '/'

Capacity=7.18 cfs

  31.74 cfs  

  14.65 cfs  
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Summary for Reach 50R: Flowpath Donwstream POA 6

Inflow Area = 16.816 ac, 20.46% Impervious,  Inflow Depth = 4.47"    for  100-yr event
Inflow = 82.21 cfs @ 12.00 hrs,  Volume= 6.259 af
Outflow = 48.08 cfs @ 12.38 hrs,  Volume= 6.259 af,  Atten= 42%,  Lag= 22.8 min
     Routed to Link 53L : Post Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 1.78 fps,  Min. Travel Time= 14.2 min
Avg. Velocity = 0.33 fps,  Avg. Travel Time= 76.6 min

Peak Storage= 42,639 cf @ 12.13 hrs
Average Depth at Peak Storage= 3.77' , Surface Width= 16.41'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 6.78 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,509.0'   Slope= 0.0154 '/'
Inlet Invert= 505.43',  Outlet Invert= 482.25'

‡

Reach 50R: Flowpath Donwstream POA 6
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Inflow Area=16.816 ac

Avg. Flow Depth=3.77'

Max Vel=1.78 fps

n=0.100

L=1,509.0'

S=0.0154 '/'

Capacity=6.78 cfs

  82.21 cfs  

  48.08 cfs  
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Summary for Reach 51R: Flowpath Donwstream POA 5

Inflow Area = 5.438 ac, 41.54% Impervious,  Inflow Depth = 5.05"    for  100-yr event
Inflow = 23.92 cfs @ 12.04 hrs,  Volume= 2.290 af
Outflow = 18.51 cfs @ 12.31 hrs,  Volume= 2.290 af,  Atten= 23%,  Lag= 16.3 min
     Routed to Link 53L : Post Dev. POA Downstream of 110 Cedar Hill Dr

Routing by Stor-Ind+Trans method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Max. Velocity= 2.06 fps,  Min. Travel Time= 8.4 min
Avg. Velocity = 0.29 fps,  Avg. Travel Time= 58.8 min

Peak Storage= 9,461 cf @ 12.16 hrs
Average Depth at Peak Storage= 1.43' , Surface Width= 10.11'
Bank-Full Depth= 0.94'  Flow Area= 5.1 sf,  Capacity= 8.94 cfs

8.20'  x  0.94'  deep Parabolic Channel,  n= 0.100  Earth, dense brush, high stage
Length= 1,036.0'   Slope= 0.0267 '/'
Inlet Invert= 509.93',  Outlet Invert= 482.25'

‡

Reach 51R: Flowpath Donwstream POA 5
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Inflow Area=5.438 ac

Avg. Flow Depth=1.43'

Max Vel=2.06 fps

n=0.100

L=1,036.0'

S=0.0267 '/'

Capacity=8.94 cfs

  23.92 cfs  

  18.51 cfs  



Type II 24-hr  100-yr Rainfall=8.17"Downstream Analysis - ZCP
  Printed  10/7/2025Prepared by Thomas & Hutton

Page 97HydroCAD® 10.20-7a  s/n 02108  © 2025 HydroCAD Software Solutions LLC

Summary for Pond 30P: Wet Pond SCM 4

Inflow Area = 4.254 ac, 75.67% Impervious,  Inflow Depth = 7.09"    for  100-yr event
Inflow = 41.82 cfs @ 11.95 hrs,  Volume= 2.514 af
Outflow = 21.85 cfs @ 12.10 hrs,  Volume= 2.510 af,  Atten= 48%,  Lag= 9.1 min
Primary = 21.85 cfs @ 12.10 hrs,  Volume= 2.510 af
     Routed to Link 32L : POA 5

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Starting Elev= 522.00'   Surf.Area= 7,056 sf   Storage= 6,623 cf
Peak Elev= 527.19' @ 12.10 hrs   Surf.Area= 12,441 sf   Storage= 60,840 cf   (54,217 cf above start)

Plug-Flow detention time= 1,395.3 min calculated for 2.357 af (94% of inflow)
Center-of-Mass det. time= 1,272.0 min ( 2,039.5 - 767.5 )

Volume Invert Avail.Storage Storage Description

#1 521.00' 71,189 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

521.00 6,190 0 0
522.00 7,056 6,623 6,623
522.50 8,333 3,847 10,470
523.00 9,531 4,466 14,936
524.00 10,198 9,865 24,801
525.00 10,883 10,541 35,341
526.00 11,584 11,234 46,575
527.00 12,303 11,944 58,518
528.00 13,038 12,671 71,189

Device Routing     Invert Outlet Devices

#1 Primary 522.00' 36.0"  Round Culvert   
L= 45.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 522.00' / 521.50'   S= 0.0111 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 7.07 sf   

#2 Device 1 522.00' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 525.40' 40.0" W x 4.0" H Vert. Peakflow Orifice X 2.00    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 526.90' 48.0" x 48.0" Horiz. Overflow    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=21.54 cfs @ 12.10 hrs  HW=527.18'   (Free Discharge)
1=Culvert  (Passes 21.54 cfs of 65.30 cfs potential flow)

2=Drawdown  (Orifice Controls 0.13 cfs @ 10.89 fps)
3=Peakflow Orifice  (Orifice Controls 13.59 cfs @ 6.12 fps)
4=Overflow  (Weir Controls 7.81 cfs @ 1.73 fps)
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Pond 30P: Wet Pond SCM 4
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Inflow Area=4.254 ac

Peak Elev=527.19'

Storage=60,840 cf

  41.82 cfs  

  21.85 cfs  
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Summary for Pond 31P: Wet Pond SCM 5

Inflow Area = 3.454 ac, 57.98% Impervious,  Inflow Depth = 5.90"    for  100-yr event
Inflow = 30.97 cfs @ 11.95 hrs,  Volume= 1.699 af
Outflow = 14.53 cfs @ 12.09 hrs,  Volume= 1.699 af,  Atten= 53%,  Lag= 8.6 min
Primary = 14.53 cfs @ 12.09 hrs,  Volume= 1.699 af
     Routed to Link 33L : POA 6

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Starting Elev= 510.50'   Surf.Area= 3,231 sf   Storage= 1,401 cf
Peak Elev= 516.66' @ 12.09 hrs   Surf.Area= 6,564 sf   Storage= 32,811 cf   (31,411 cf above start)

Plug-Flow detention time= 708.7 min calculated for 1.666 af (98% of inflow)
Center-of-Mass det. time= 683.6 min ( 1,479.3 - 795.7 )

Volume Invert Avail.Storage Storage Description

#1 510.00' 42,078 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

510.00 2,371 0 0
510.50 3,231 1,401 1,401
511.00 3,997 1,807 3,208
512.00 4,407 4,202 7,410
513.00 4,836 4,622 12,031
514.00 5,284 5,060 17,091
515.00 5,749 5,517 22,608
516.00 6,233 5,991 28,599
517.00 6,735 6,484 35,083
518.00 7,255 6,995 42,078

Device Routing     Invert Outlet Devices

#1 Primary 510.50' 36.0"  Round Culvert   
L= 79.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 510.50' / 510.00'   S= 0.0063 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 7.07 sf   

#2 Device 1 510.50' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 514.70' 34.0" W x 4.5" H Vert. Peakflow Orifice X 2.00    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 516.60' 48.0" x 48.0" Horiz. Overflow    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=14.13 cfs @ 12.09 hrs  HW=516.64'   (Free Discharge)
1=Culvert  (Passes 14.13 cfs of 73.32 cfs potential flow)

2=Drawdown  (Orifice Controls 0.15 cfs @ 11.87 fps)
3=Peakflow Orifice  (Orifice Controls 13.54 cfs @ 6.37 fps)
4=Overflow  (Weir Controls 0.44 cfs @ 0.66 fps)
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Pond 31P: Wet Pond SCM 5
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Inflow Area=3.454 ac

Peak Elev=516.66'

Storage=32,811 cf

  30.97 cfs  

  14.53 cfs  
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Summary for Pond 39P: Sand Filter SCM 3

Inflow Area = 2.823 ac, 76.45% Impervious,  Inflow Depth = 6.50"    for  100-yr event
Inflow = 26.34 cfs @ 11.95 hrs,  Volume= 1.528 af
Outflow = 14.54 cfs @ 12.10 hrs,  Volume= 1.528 af,  Atten= 45%,  Lag= 9.1 min
Primary = 14.54 cfs @ 12.10 hrs,  Volume= 1.528 af
     Routed to Link 40L : POA 4

Routing by Stor-Ind method, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs
Peak Elev= 537.36' @ 12.09 hrs   Surf.Area= 4,515 sf   Storage= 30,826 cf

Plug-Flow detention time= 692.1 min calculated for 1.528 af (100% of inflow)
Center-of-Mass det. time= 694.8 min ( 1,477.7 - 782.9 )

Volume Invert Avail.Storage Storage Description

#1 530.00' 16,905 cf Sediment/Sand Chamber (Prismatic) Listed below (Recalc)  x 23
#2 530.00' 16,800 cf Storage (Prismatic) Listed below (Recalc)  x 20

33,705 cf Total Available Storage

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

530.00 105 0.0 0 0
532.00 105 50.0 105 105
538.00 105 100.0 630 735

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

530.00 105 0 0
538.00 105 840 840

Device Routing     Invert Outlet Devices

#1 Primary 530.00' 36.0"  Round Culvert   
L= 50.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 530.00' / 529.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 7.07 sf   

#2 Device 1 530.00' 1.5" Vert. Drawdown    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 534.70' 34.0" W x 5.0" H Vert. Main Orifice    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 537.20' 25.0' long Overflow   2 End Contraction(s)   0.5' Crest Height   

Primary OutFlow  Max=14.39 cfs @ 12.10 hrs  HW=537.36'   (Free Discharge)
1=Culvert  (Passes 14.39 cfs of 82.38 cfs potential flow)

2=Drawdown  (Orifice Controls 0.16 cfs @ 13.01 fps)
3=Main Orifice  (Orifice Controls 8.89 cfs @ 7.53 fps)
4=Overflow  (Weir Controls 5.33 cfs @ 1.35 fps)
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Pond 39P: Sand Filter SCM 3
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Inflow Area=2.823 ac

Peak Elev=537.36'

Storage=30,826 cf
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Summary for Link 32L: POA 5

Inflow Area = 10.163 ac, 32.64% Impervious,  Inflow Depth = 4.98"    for  100-yr event
Inflow = 45.34 cfs @ 11.99 hrs,  Volume= 4.214 af
Primary = 45.34 cfs @ 11.99 hrs,  Volume= 4.214 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 50R : Flowpath Donwstream POA 6

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 32L: POA 5
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Inflow Area=10.163 ac
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Summary for Link 33L: POA 6

Inflow Area = 5.438 ac, 41.54% Impervious,  Inflow Depth = 5.05"    for  100-yr event
Inflow = 23.92 cfs @ 12.04 hrs,  Volume= 2.290 af
Primary = 23.92 cfs @ 12.04 hrs,  Volume= 2.290 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 51R : Flowpath Donwstream POA 5

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 33L: POA 6
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Inflow Area=5.438 ac
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Summary for Link 40L: POA 4

Inflow Area = 6.582 ac, 37.07% Impervious,  Inflow Depth = 4.70"    for  100-yr event
Inflow = 30.11 cfs @ 12.08 hrs,  Volume= 2.577 af
Primary = 30.11 cfs @ 12.08 hrs,  Volume= 2.577 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 47R : Flowpath Donwstream POA 4

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 40L: POA 4
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Inflow Area=6.582 ac
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Summary for Link 53L: Post Dev. POA Downstream of 110 Cedar Hill Dr

Inflow Area = 317.507 ac, 18.47% Impervious,  Inflow Depth = 4.30"    for  100-yr event
Inflow = 888.53 cfs @ 12.39 hrs,  Volume= 113.829 af
Primary = 888.53 cfs @ 12.39 hrs,  Volume= 113.829 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.10-200.00 hrs, dt= 0.10 hrs

Link 53L: Post Dev. POA Downstream of 110 Cedar Hill Dr
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Inflow Area=317.507 ac
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DRAINAGE AREA 1
FLOWPATH LENGTH: 4,195 LF
HIGHEST ELEVATION: 552.94'
LOWEST ELEVATION: 478.87'
SLOPE: 0.0177 (FT/FT)
Tc: 45.4 MIN
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DRAINAGE AREA 2
FLOWPATH LENGTH: 3,771 LF
HIGHEST ELEVATION: 598.71'
LOWEST ELEVATION: 477.08'
SLOPE: 0.0323 (FT/FT)
Tc: 33.2 MIN
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 11. PRE AND POST DEVELOPMENT MAPS FOR THIRD STUDY 
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 12. HGL REFERENCE MATERIAL AND HGL PROFILES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



10-Yr Pre Dev. HEC-22

Storm Drain Computations

From To U/S D/S

85 Outlet 5  6  7.42  14.8  23.2  30  62.9  12.81  11.83  491.30  491.20 2.00%

84 85 33  0.15  0.98  6  7.43  14.8  23.2  30  98.4  20.04  16.38  493.10  491.50 4.89%

82 84 188  0.11  0.98  6  7.54  13.4  21.8  24  40.0  12.74  13.00  498.20  493.20 2.66%

77 82 156  0.04  0.98  6  7.67  12.2  20.6  24  24.1  7.66  8.60  499.70  498.20 0.96%

75 77 237  0.01  0.98  6  7.84  6.1  14.5  24  31.9  10.15  9.90  504.40  499.70 1.98%

76 75 47  0.21  0.98  5  8.06  1.6  1.6  15  4.2  3.44  3.22  505.20  505.00 0.43%

72 75 124  0.02  0.98  5  7.96  3.9  3.9  24  34.8  11.09  7.32  506.90  504.40 2.02%

73 72 47  0.14  0.98  5  8.06  1.1  1.1  15  5.2  4.21  3.37  507.40  507.10 0.64%

71 72 16  0.65  0.50  5  8.06  2.6  2.6  18  24.9  14.11  9.18  507.90  507.00 5.63%

74 75 16  0.08  0.98  5  8.06  0.7  8.4  9.0  15  8.9  7.22  8.21  504.80  504.50 1.88%

78 77 47  0.46  0.98  5  8.06  3.7  3.7  15  5.2  4.21  4.57  501.30  501.00 0.64%

79 77 26  0.34  0.80  5  7.91  2.5  2.5  15  4.0  3.24  3.42  499.90  499.80 0.38%

80 79 44  0.04  0.98  5  8.06  0.3  0.3  15  4.4  3.55  2.07  500.10  499.90 0.46%

83 82 58  0.08  0.98  5  8.06  0.6  0.6  15  4.1  3.35  2.41  498.80  498.60 0.34%

86 84 99  0.06  0.98  5  8.02  0.5  0.5  15  6.8  5.54  3.30  494.40  493.30 1.11%

87 86 12  0.01  0.98  5  8.06  0.1  0.1  15  8.2  6.70  2.04  494.60  494.40 1.62%

Velocity 

Design

(ft/s)

Invert Elevation SlopeRain "I"

(in/hr)

Runoff 

"Q"

(cfs)

Known Q

(cfs)

Total Q

(cfs)

Full Q

(cfs)

Pipe 

Dia.

(in)

Velocity 

Full

(ft/s)

Structure ID Length

(ft)

Drainage 

Area

(ac)

Runoff 

Coeff "C"

Tc

(min)

Z:\32044\32044.0000\Engineering\Calculations and Reports\Storm Water\Pipe Capacity Analysis\32044.0000-HEC-22 Reporting.xlsm

10-YEAR PRE DEV. BASIN 7 (13S)



10-Yr Post Dev. HEC-22

Storm Drain Computations

From To U/S D/S

85 Outlet 5  7  7.39  14.8  19.0  30  62.9  12.81  11.21  491.30  491.20 2.00%

84 85 33  0.15  0.98  7  7.40  14.8  19.0  30  98.4  20.04  15.48  493.10  491.50 4.89%

82 84 188  0.11  0.98  6  7.51  13.4  17.6  24  40.0  12.74  12.32  498.20  493.20 2.66%

77 82 156  0.04  0.98  6  7.65  12.2  16.4  24  24.1  7.66  8.23  499.70  498.20 0.96%

75 77 237  0.01  0.98  6  7.84  6.1  10.3  24  31.9  10.15  9.05  504.40  499.70 1.98%

76 75 47  0.21  0.98  5  8.06  1.6  1.6  15  4.2  3.44  3.22  505.20  505.00 0.43%

72 75 124  0.02  0.98  5  7.96  3.9  3.9  24  34.8  11.09  7.32  506.90  504.40 2.02%

73 72 47  0.14  0.98  5  8.06  1.1  1.1  15  5.2  4.21  3.37  507.40  507.10 0.64%

71 72 16  0.65  0.50  5  8.06  2.6  2.6  18  24.9  14.11  9.18  507.90  507.00 5.63%

74 75 16  0.08  0.98  5  8.06  0.7  4.2  4.9  15  8.9  7.22  7.38  504.80  504.50 1.88%

78 77 47  0.46  0.98  5  8.06  3.7  3.7  15  5.2  4.21  4.57  501.30  501.00 0.64%

79 77 26  0.34  0.80  5  7.91  2.5  2.5  15  4.0  3.24  3.42  499.90  499.80 0.38%

80 79 44  0.04  0.98  5  8.06  0.3  0.3  15  4.4  3.55  2.07  500.10  499.90 0.46%

83 82 58  0.08  0.98  5  8.06  0.6  0.6  15  4.1  3.35  2.41  498.80  498.60 0.34%

86 84 99  0.06  0.98  5  8.02  0.5  0.5  15  6.8  5.54  3.30  494.40  493.30 1.11%

87 86 12  0.01  0.98  5  8.06  0.1  0.1  15  8.2  6.70  2.04  494.60  494.40 1.62%
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25-Yr Pre Dev. HEC-22

Storm Drain Computations

From To U/S D/S

85 Outlet 5  6  8.16  16.3  31.4  30  62.9  12.81  12.80  491.30  491.20 2.00%

84 85 33  0.15  0.98  6  8.18  16.3  31.5  30  98.4  20.04  17.82  493.10  491.50 4.89%

82 84 188  0.11  0.98  6  8.29  14.8  29.9  24  40.0  12.74  13.96  498.20  493.20 2.66%

77 82 156  0.04  0.98  6  8.42  13.4  28.6  24  24.1  7.66  9.09  499.70  498.20 0.96%

75 77 237  0.01  0.98  6  8.59  6.7  21.9  24  31.9  10.15  10.92  504.40  499.70 1.98%

76 75 47  0.21  0.98  5  8.83  1.8  1.8  15  4.2  3.44  3.30  505.20  505.00 0.43%

72 75 124  0.02  0.98  5  8.72  4.3  4.3  24  34.8  11.09  7.52  506.90  504.40 2.02%

73 72 47  0.14  0.98  5  8.83  1.2  1.2  15  5.2  4.21  3.46  507.40  507.10 0.64%

71 72 16  0.65  0.50  5  8.83  2.9  2.9  18  24.9  14.11  9.42  507.90  507.00 5.63%

74 75 16  0.08  0.98  5  8.83  0.7  15.1  15.9  15  8.9  7.22  12.92  504.80  504.50 1.88%

78 77 47  0.46  0.98  5  8.83  4.0  4.0  15  5.2  4.21  4.65  501.30  501.00 0.64%

79 77 26  0.34  0.80  5  8.67  2.7  2.7  15  4.0  3.24  3.49  499.90  499.80 0.38%

80 79 44  0.04  0.98  5  8.83  0.3  0.3  15  4.4  3.55  2.13  500.10  499.90 0.46%

83 82 58  0.08  0.98  5  8.83  0.7  0.7  15  4.1  3.35  2.47  498.80  498.60 0.34%

86 84 99  0.06  0.98  5  8.78  0.6  0.6  15  6.8  5.54  3.39  494.40  493.30 1.11%

87 86 12  0.01  0.98  5  8.83  0.1  0.1  15  8.2  6.70  2.10  494.60  494.40 1.62%
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25-YEAR PRE DEV. BASIN 7 (13S)

FLOW USED TO GENERATE
CULVERT RESULTS
IN HYDRAFLOW



25-Yr Post Dev. HEC-22

Storm Drain Computations

From To U/S D/S

85 Outlet 5  6  8.16  16.3  30.8  30  62.9  12.81  12.74  491.30  491.20 2.00%

84 85 33  0.15  0.98  6  8.17  16.3  30.9  30  98.4  20.04  17.72  493.10  491.50 4.89%

82 84 188  0.11  0.98  6  8.28  14.8  29.3  24  40.0  12.74  13.90  498.20  493.20 2.66%

77 82 156  0.04  0.98  6  8.42  13.4  28.0  24  24.1  7.66  8.91  499.70  498.20 0.96%

75 77 237  0.01  0.98  6  8.59  6.7  21.3  24  31.9  10.15  10.86  504.40  499.70 1.98%

76 75 47  0.21  0.98  5  8.83  1.8  1.8  15  4.2  3.44  3.30  505.20  505.00 0.43%

72 75 124  0.02  0.98  5  8.72  4.3  4.3  24  34.8  11.09  7.52  506.90  504.40 2.02%

73 72 47  0.14  0.98  5  8.83  1.2  1.2  15  5.2  4.21  3.46  507.40  507.10 0.64%

71 72 16  0.65  0.50  5  8.83  2.9  2.9  18  24.9  14.11  9.42  507.90  507.00 5.63%

74 75 16  0.08  0.98  5  8.83  0.7  14.6  15.3  15  8.9  7.22  12.45  504.80  504.50 1.88%

78 77 47  0.46  0.98  5  8.83  4.0  4.0  15  5.2  4.21  4.65  501.30  501.00 0.64%

79 77 26  0.34  0.80  5  8.67  2.7  2.7  15  4.0  3.24  3.49  499.90  499.80 0.38%

80 79 44  0.04  0.98  5  8.83  0.3  0.3  15  4.4  3.55  2.13  500.10  499.90 0.46%

83 82 58  0.08  0.98  5  8.83  0.7  0.7  15  4.1  3.35  2.47  498.80  498.60 0.34%

86 84 99  0.06  0.98  5  8.78  0.6  0.6  15  6.8  5.54  3.39  494.40  493.30 1.11%

87 86 12  0.01  0.98  5  8.83  0.1  0.1  15  8.2  6.70  2.10  494.60  494.40 1.62%
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10-Yr Pre Dev. HEC-22

Energy Grade Line Computations

 Struct. 

ID

 Q

(cfs)

 EGLo

(ft)

 HGLo

(ft)

 Total Pipe 

Loss

(ft)

 EGLi

(ft)

 HGLi

(ft)

 Ea

(ft)

 EGLa

(ft)

  Surface Elev.

(ft)

Outlet  493.70  493.70       494.10

85  23.2  494.05  493.70  0.01  494.06  493.71  3.0  494.32  494.79

84  23.2  494.46  494.11  498.10  493.93  5.0  498.10  498.40

82  21.8  498.40  497.65  501.88  499.25  3.7  501.88  502.00

77  20.6  502.15  501.48  1.10  503.25  502.58  3.9  503.55  504.70

75  14.5  503.69  503.35  506.87  505.35  2.5  506.87  509.20

76  1.6  506.88  506.86  0.03  506.91  506.89  1.7  506.92  508.20

72  3.9  506.88  506.86  508.18  507.35  1.3  508.18  511.40

73  1.1  508.19  508.18  508.19  508.01  0.8  508.19  510.40

71  2.6  508.20  508.16  509.54  508.23  1.6  509.54  510.10

74  9.0  507.21  506.37  0.31  507.52  506.68  3.0  507.79  508.43

78  3.7  503.61  503.47  0.15  503.76  503.62  2.5  503.81  504.87

79  2.5  503.58  503.52  0.04  503.62  503.55  3.7  503.63  502.90

80  0.3  503.63  503.63  503.64  503.63  3.5  503.64  503.10

83  0.6  501.88  501.88  501.89  501.88  3.1  501.89  501.80

86  0.5  498.10  498.10  0.01  498.11  498.11  3.7  498.11  497.50

87  0.1  498.11  498.11  498.11  498.11  3.5  498.11  497.60
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10-Yr Post Dev. HEC-22

Energy Grade Line Computations

 Struct. 

ID

 Q

(cfs)

 EGLo

(ft)

 HGLo

(ft)

 Total Pipe 

Loss

(ft)

 EGLi

(ft)

 HGLi

(ft)

 Ea

(ft)

 EGLa

(ft)

  Surface Elev.

(ft)

Outlet  493.70  493.70       494.10

85  19.0  493.93  493.70  0.01  493.94  493.71  2.8  494.11  494.79

84  19.0  494.21  493.97  497.57  493.84  4.5  497.57  498.40

82  17.6  497.77  497.28  501.49  499.13  3.3  501.49  502.00

77  16.4  501.66  501.23  0.70  502.36  501.93  2.9  502.57  504.70

75  10.3  502.64  502.47  506.46  505.18  2.1  506.46  509.20

76  1.6  506.47  506.44  0.03  506.50  506.47  1.3  506.51  508.20

72  3.9  506.47  506.44  508.18  507.35  1.3  508.18  511.40

73  1.1  508.19  508.18  508.19  508.01  0.8  508.19  510.40

71  2.6  508.20  508.16  509.54  508.23  1.6  509.54  510.10

74  4.9  506.56  506.31  0.09  506.65  506.40  2.0  506.76  508.43

78  3.7  502.63  502.49  0.15  502.78  502.64  1.6  502.86  504.87

79  2.5  502.60  502.53  0.04  502.64  502.57  2.8  502.66  502.90

80  0.3  502.66  502.66  502.66  502.66  2.6  502.66  503.10

83  0.6  501.49  501.49  501.49  501.49  2.7  501.50  501.80

86  0.5  497.57  497.57  0.01  497.58  497.58  3.2  497.58  497.50

87  0.1  497.58  497.58  497.58  497.58  3.0  497.58  497.60
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25-Yr Pre Dev. HEC-22

Energy Grade Line Computations

 Struct. 

ID

 Q

(cfs)

 EGLo

(ft)

 HGLo

(ft)

 Total Pipe 

Loss

(ft)

 EGLi

(ft)

 HGLi

(ft)

 Ea

(ft)

 EGLa

(ft)

  Surface Elev.

(ft)

Outlet  493.70  493.70       494.10

85  31.4  494.34  493.70  0.03  494.36  493.73  3.6  494.85  494.79

84  31.5  495.10  494.46  499.01  494.07  5.9  499.01  498.40

82  29.9  499.57  498.16  2.80  502.37  500.96  4.5  502.71  502.00

77  28.6  503.22  501.94  2.12  505.34  504.06  6.2  505.85  504.70

75  21.9  506.15  505.40  2.21  508.37  507.61  4.5  508.91  509.20

76  1.8  508.92  508.89  0.04  508.96  508.92  3.8  508.96  508.20

72  4.3  508.92  508.89  0.04  508.96  508.93  2.1  508.98  511.40

73  1.2  508.99  508.97  0.02  509.00  508.99  1.6  509.01  510.40

71  2.9  509.00  508.96  0.01  509.01  508.97  1.1  509.02  510.10

74  15.9  509.95  507.35  0.96  510.91  508.31  6.6  511.43  508.43

78  4.0  505.92  505.75  0.18  506.10  505.94  4.8  506.14  504.87

79  2.7  505.88  505.81  0.05  505.93  505.85  6.1  505.95  502.90

80  0.3  505.95  505.95  505.95  505.95  5.9  505.95  503.10

83  0.7  502.71  502.70  0.01  502.72  502.71  3.9  502.72  501.80

86  0.6  499.01  499.00  0.01  499.02  499.01  4.6  499.02  497.50

87  0.1  499.02  499.02  499.02  499.02  4.4  499.02  497.60
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25-Yr Post Dev. HEC-22

Energy Grade Line Computations

 Struct. 

ID

 Q

(cfs)

 EGLo

(ft)

 HGLo

(ft)

 Total Pipe 

Loss

(ft)

 EGLi

(ft)

 HGLi

(ft)

 Ea

(ft)

 EGLa

(ft)

  Surface Elev.

(ft)

Outlet  493.70  493.70       494.10

85  30.8  494.31  493.70  0.02  494.34  493.72  3.5  494.80  494.79

84  30.9  495.04  494.43  498.95  494.06  5.9  498.95  498.40

82  29.3  499.49  498.13  2.69  502.18  500.83  4.3  502.50  502.00

77  28.0  503.00  501.76  2.03  505.03  503.80  5.8  505.53  504.70

75  21.3  505.81  505.10  2.10  507.91  507.20  4.0  508.42  509.20

76  1.8  508.43  508.40  0.04  508.47  508.44  3.3  508.48  508.20

72  4.3  508.43  508.40  0.04  508.47  508.44  1.6  508.49  511.40

73  1.2  508.50  508.48  0.02  508.52  508.50  1.1  508.52  510.40

71  2.9  508.51  508.47  509.63  508.25  1.7  509.63  510.10

74  15.3  509.38  506.98  0.89  510.28  507.87  6.0  510.76  508.43

78  4.0  505.60  505.43  0.18  505.78  505.61  4.5  505.81  504.87

79  2.7  505.56  505.48  0.05  505.61  505.53  5.7  505.63  502.90

80  0.3  505.63  505.62  505.63  505.63  5.5  505.63  503.10

83  0.7  502.51  502.50  0.01  502.51  502.51  3.7  502.51  501.80

86  0.6  498.95  498.94  0.01  498.96  498.95  4.6  498.96  497.50

87  0.1  498.96  498.96  498.96  498.96  4.4  498.96  497.60
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FROM CB 80 TO CB 77
STATIONS: -0+25 - 1+50
 SCALE: HORZ.: 1" = 40'

        VERT.: 1" = 4'
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FROM CB 76 TO CB 75
STATIONS: -0+25 - 1+50
 SCALE: HORZ.: 1" = 40'

        VERT.: 1" = 4'
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DI 74 TO CB 75
STATIONS: -0+25 - 1+50
 SCALE: HORZ.: 1" = 40'

        VERT.: 1" = 4'
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FROM CB 83 TO CB 82
STATIONS: -0+25 - 1+50
 SCALE: HORZ.: 1" = 40'

        VERT.: 1" = 4'
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FROM GI 71 TO CB 71
STATIONS: -0+25 - 1+50
 SCALE: HORZ.: 1" = 40'

        VERT.: 1" = 4'
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FROM CB 78 TO CB 77
STATIONS: -0+25 - 1+50
 SCALE: HORZ.: 1" = 40'

        VERT.: 1" = 4'
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FROM CB 87 TO CB 84
STATIONS: -0+25 - 2+50
 SCALE: HORZ.: 1" = 40'

        VERT.: 1" = 4'
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