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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.284 74 >75% Grass cover, Good, HSG C  (E1, E2, E3, E4)

0.355 89 Gravel roads, HSG C  (E1, E3)

0.828 98 Paved parking, HSG C  (E1, E2, E3, E4)

2.881 70 Woods, Good, HSG C  (E1, E2, E3)

4.348 77 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

4.348 HSG C E1, E2, E3, E4

0.000 HSG D

0.000 Other

4.348 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.284 0.000 0.000 0.284 >75% Grass cover, Good E1, E2, 

E3, E4

0.000 0.000 0.355 0.000 0.000 0.355 Gravel roads E1, E3

0.000 0.000 0.828 0.000 0.000 0.828 Paved parking E1, E2, 

E3, E4

0.000 0.000 2.881 0.000 0.000 2.881 Woods, Good E1, E2, 

E3

0.000 0.000 4.348 0.000 0.000 4.348 TOTAL AREA



Type III 24-hr  2-Year Rainfall=3.00"3010-Pre
  Printed  10/27/2021Prepared by HANNIGAN ENGINEERING, INC.

Page 5HydroCAD® 10.00-25  s/n 00840  © 2019 HydroCAD Software Solutions LLC

Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 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=84,498 sf   4.96% Impervious   Runoff Depth=0.81"Subcatchment E1: TO WETLAND (DP#1)
   Flow Length=512'   Tc=13.5 min   CN=72   Runoff=1.29 cfs  0.131 af

Runoff Area=14,313 sf   87.38% Impervious   Runoff Depth=2.45"Subcatchment E2: TO CATCHBASIN 
   Flow Length=703'   Slope=0.0600 '/'   Tc=5.0 min   CN=95   Runoff=0.90 cfs  0.067 af

Runoff Area=82,313 sf   15.10% Impervious   Runoff Depth=1.07"Subcatchment E3: TO LOW POINT (DP#3)
   Flow Length=356'   Tc=5.0 min   CN=77   Runoff=2.30 cfs  0.169 af

Runoff Area=8,293 sf   83.72% Impervious   Runoff Depth=2.35"Subcatchment E4: TO DCB-B
   Flow Length=362'   Slope=0.0600 '/'   Tc=5.0 min   CN=94   Runoff=0.51 cfs  0.037 af

   Inflow=0.51 cfs  0.037 afReach DCB-B: TO OUTFALL
   Outflow=0.51 cfs  0.037 af

   Inflow=1.37 cfs  0.168 afReach DP#1: WETLAND
   Outflow=1.37 cfs  0.168 af

   Inflow=0.90 cfs  0.067 afReach DP#2: MUNICIPAL CATCHBASIN
   Outflow=0.90 cfs  0.067 af

   Inflow=2.30 cfs  0.169 afReach DP#3: LOW POINT
   Outflow=2.30 cfs  0.169 af

Avg. Flow Depth=0.04'   Max Vel=0.75 fps   Inflow=0.51 cfs  0.037 afReach OL-1: OVERLAND
n=0.080   L=46.0'   S=0.1087 '/'   Capacity=122.10 cfs   Outflow=0.49 cfs  0.037 af

Avg. Flow Depth=0.04'   Max Vel=0.65 fps   Inflow=0.49 cfs  0.037 afReach OL-2: OVERLAND
n=0.080   L=211.0'   S=0.0867 '/'   Capacity=109.07 cfs   Outflow=0.42 cfs  0.037 af

Avg. Flow Depth=0.06'   Max Vel=0.47 fps   Inflow=0.42 cfs  0.037 afReach OL-3: OVERLAND
n=0.080   L=23.0'   S=0.0304 '/'   Capacity=64.61 cfs   Outflow=0.41 cfs  0.037 af

Avg. Flow Depth=0.06'   Max Vel=0.19 fps   Inflow=0.41 cfs  0.037 afReach OL-4: OVERLAND
n=0.080   L=128.0'   S=0.0050 '/'   Capacity=45.22 cfs   Outflow=0.33 cfs  0.037 af

Total Runoff Area = 4.348 ac   Runoff Volume = 0.404 af   Average Runoff Depth = 1.11"
80.95% Pervious = 3.520 ac     19.05% Impervious = 0.828 ac
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Summary for Subcatchment E1: TO WETLAND (DP#1)

Runoff = 1.29 cfs @ 12.21 hrs,  Volume= 0.131 af,  Depth= 0.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
1,750 74 >75% Grass cover, Good, HSG C

75,547 70 Woods, Good, HSG C
4,194 98 Paved parking, HSG C
3,007 89 Gravel roads, HSG C

84,498 72 Weighted Average
80,304 95.04% Pervious Area
4,194 4.96% Impervious Area

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

1.7 13 0.2150 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.8 9 0.1000 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.7 28 0.0060 0.64 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.5 50 0.0060 1.57 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 82 0.0120 1.76 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

1.2 106 0.0830 1.44 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.8 96 0.0300 0.87 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.0 128 0.0050 0.35 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.5 512 Total
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Subcatchment E1: TO WETLAND (DP#1)

Runoff
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Type III 24-hr
2-Year Rainfall=3.00"

Runoff Area=84,498 sf
Runoff Volume=0.131 af

Runoff Depth=0.81"
Flow Length=512'

Tc=13.5 min
CN=72

1.29 cfs
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Summary for Subcatchment E2: TO CATCHBASIN (DP#2)

Runoff = 0.90 cfs @ 12.07 hrs,  Volume= 0.067 af,  Depth= 2.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
1,263 74 >75% Grass cover, Good, HSG C

544 70 Woods, Good, HSG C
12,506 98 Paved parking, HSG C
14,313 95 Weighted Average
1,807 12.62% Pervious Area

12,506 87.38% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

2.2 653 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.7 703 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E2: TO CATCHBASIN (DP#2)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.00"

Runoff Area=14,313 sf
Runoff Volume=0.067 af

Runoff Depth=2.45"
Flow Length=703'

Slope=0.0600 '/'
Tc=5.0 min

CN=95

0.90 cfs
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Summary for Subcatchment E3: TO LOW POINT (DP#3)

Runoff = 2.30 cfs @ 12.09 hrs,  Volume= 0.169 af,  Depth= 1.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
8,024 74 >75% Grass cover, Good, HSG C

49,390 70 Woods, Good, HSG C
12,433 98 Paved parking, HSG C
12,466 89 Gravel roads, HSG C
82,313 77 Weighted Average
69,880 84.90% Pervious Area
12,433 15.10% Impervious Area

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

0.2 35 0.1400 2.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 15 0.0320 1.10 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 53 0.0320 3.63 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 54 0.0320 2.88 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.0 28 0.4200 10.43 Shallow Concentrated Flow, GRASS/BRUSH
Unpaved   Kv= 16.1 fps

1.4 171 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 356 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment E3: TO LOW POINT (DP#3)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.00"

Runoff Area=82,313 sf
Runoff Volume=0.169 af

Runoff Depth=1.07"
Flow Length=356'

Tc=5.0 min
CN=77

2.30 cfs
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Summary for Subcatchment E4: TO DCB-B

Runoff = 0.51 cfs @ 12.07 hrs,  Volume= 0.037 af,  Depth= 2.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
1,350 74 >75% Grass cover, Good, HSG C
6,943 98 Paved parking, HSG C
8,293 94 Weighted Average
1,350 16.28% Pervious Area
6,943 83.72% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.0 312 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 362 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E4: TO DCB-B
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Type III 24-hr
2-Year Rainfall=3.00"
Runoff Area=8,293 sf

Runoff Volume=0.037 af
Runoff Depth=2.35"

Flow Length=362'
Slope=0.0600 '/'

Tc=5.0 min
CN=94

0.51 cfs
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Summary for Reach DCB-B: TO OUTFALL

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.51 cfs @ 12.07 hrs,  Volume= 0.037 af
Outflow = 0.51 cfs @ 12.07 hrs,  Volume= 0.037 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DCB-B: TO OUTFALL

Inflow
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Inflow Area=0.190 ac
0.51 cfs

0.51 cfs
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Summary for Reach DP#1: WETLAND

Inflow Area = 2.130 ac, 12.00% Impervious,  Inflow Depth = 0.95"    for  2-Year event
Inflow = 1.37 cfs @ 12.22 hrs,  Volume= 0.168 af
Outflow = 1.37 cfs @ 12.22 hrs,  Volume= 0.168 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1: WETLAND

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

1

0

Inflow Area=2.130 ac
1.37 cfs

1.37 cfs
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Summary for Reach DP#2: MUNICIPAL CATCHBASIN

Inflow Area = 0.329 ac, 87.38% Impervious,  Inflow Depth = 2.45"    for  2-Year event
Inflow = 0.90 cfs @ 12.07 hrs,  Volume= 0.067 af
Outflow = 0.90 cfs @ 12.07 hrs,  Volume= 0.067 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#2: MUNICIPAL CATCHBASIN
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Inflow Area=0.329 ac
0.90 cfs
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Summary for Reach DP#3: LOW POINT

Inflow Area = 1.890 ac, 15.10% Impervious,  Inflow Depth = 1.07"    for  2-Year event
Inflow = 2.30 cfs @ 12.09 hrs,  Volume= 0.169 af
Outflow = 2.30 cfs @ 12.09 hrs,  Volume= 0.169 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#3: LOW POINT
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Inflow Area=1.890 ac
2.30 cfs

2.30 cfs
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Summary for Reach OL-1: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.51 cfs @ 12.07 hrs,  Volume= 0.037 af
Outflow = 0.49 cfs @ 12.10 hrs,  Volume= 0.037 af,  Atten= 4%,  Lag= 1.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.75 fps,  Min. Travel Time= 1.0 min
Avg. Velocity = 0.30 fps,  Avg. Travel Time= 2.6 min

Peak Storage= 31 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 122.10 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 46.0'   Slope= 0.1087 '/'
Inlet Invert= 109.00',  Outlet Invert= 104.00'

‡

Reach OL-1: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.04'

Max Vel=0.75 fps
n=0.080
L=46.0'

S=0.1087 '/'
Capacity=122.10 cfs

0.51 cfs

0.49 cfs
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Summary for Reach OL-2: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.49 cfs @ 12.10 hrs,  Volume= 0.037 af
Outflow = 0.42 cfs @ 12.25 hrs,  Volume= 0.037 af,  Atten= 14%,  Lag= 8.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.65 fps,  Min. Travel Time= 5.4 min
Avg. Velocity = 0.27 fps,  Avg. Travel Time= 13.3 min

Peak Storage= 138 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 109.07 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 211.0'   Slope= 0.0867 '/'
Inlet Invert= 104.00',  Outlet Invert= 85.70'

‡

Reach OL-2: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.04'

Max Vel=0.65 fps
n=0.080
L=211.0'

S=0.0867 '/'
Capacity=109.07 cfs

0.49 cfs
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Summary for Reach OL-3: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.42 cfs @ 12.25 hrs,  Volume= 0.037 af
Outflow = 0.41 cfs @ 12.27 hrs,  Volume= 0.037 af,  Atten= 2%,  Lag= 1.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.47 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 0.16 fps,  Avg. Travel Time= 2.3 min

Peak Storage= 20 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 64.61 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 23.0'   Slope= 0.0304 '/'
Inlet Invert= 85.70',  Outlet Invert= 85.00'
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Reach OL-3: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.06'

Max Vel=0.47 fps
n=0.080
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S=0.0304 '/'
Capacity=64.61 cfs
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Summary for Reach OL-4: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.41 cfs @ 12.27 hrs,  Volume= 0.037 af
Outflow = 0.33 cfs @ 12.56 hrs,  Volume= 0.037 af,  Atten= 21%,  Lag= 17.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.19 fps,  Min. Travel Time= 11.2 min
Avg. Velocity = 0.07 fps,  Avg. Travel Time= 31.5 min

Peak Storage= 220 cf @ 12.37 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 1.00'  Flow Area= 40.0 sf,  Capacity= 45.22 cfs

30.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 50.00'
Length= 128.0'   Slope= 0.0050 '/'
Inlet Invert= 85.00',  Outlet Invert= 84.36'

‡

Reach OL-4: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.06'

Max Vel=0.19 fps
n=0.080
L=128.0'

S=0.0050 '/'
Capacity=45.22 cfs

0.41 cfs

0.33 cfs
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 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=84,498 sf   4.96% Impervious   Runoff Depth=1.82"Subcatchment E1: TO WETLAND (DP#1)
   Flow Length=512'   Tc=13.5 min   CN=72   Runoff=3.16 cfs  0.294 af

Runoff Area=14,313 sf   87.38% Impervious   Runoff Depth=3.92"Subcatchment E2: TO CATCHBASIN 
   Flow Length=703'   Slope=0.0600 '/'   Tc=5.0 min   CN=95   Runoff=1.41 cfs  0.107 af

Runoff Area=82,313 sf   15.10% Impervious   Runoff Depth=2.21"Subcatchment E3: TO LOW POINT (DP#3)
   Flow Length=356'   Tc=5.0 min   CN=77   Runoff=4.89 cfs  0.348 af

Runoff Area=8,293 sf   83.72% Impervious   Runoff Depth=3.82"Subcatchment E4: TO DCB-B
   Flow Length=362'   Slope=0.0600 '/'   Tc=5.0 min   CN=94   Runoff=0.80 cfs  0.061 af

   Inflow=0.80 cfs  0.061 afReach DCB-B: TO OUTFALL
   Outflow=0.80 cfs  0.061 af

   Inflow=3.35 cfs  0.355 afReach DP#1: WETLAND
   Outflow=3.35 cfs  0.355 af

   Inflow=1.41 cfs  0.107 afReach DP#2: MUNICIPAL CATCHBASIN
   Outflow=1.41 cfs  0.107 af

   Inflow=4.89 cfs  0.348 afReach DP#3: LOW POINT
   Outflow=4.89 cfs  0.348 af

Avg. Flow Depth=0.06'   Max Vel=0.89 fps   Inflow=0.80 cfs  0.061 afReach OL-1: OVERLAND
n=0.080   L=46.0'   S=0.1087 '/'   Capacity=122.10 cfs   Outflow=0.77 cfs  0.061 af

Avg. Flow Depth=0.06'   Max Vel=0.79 fps   Inflow=0.77 cfs  0.061 afReach OL-2: OVERLAND
n=0.080   L=211.0'   S=0.0867 '/'   Capacity=109.07 cfs   Outflow=0.68 cfs  0.061 af

Avg. Flow Depth=0.08'   Max Vel=0.56 fps   Inflow=0.68 cfs  0.061 afReach OL-3: OVERLAND
n=0.080   L=23.0'   S=0.0304 '/'   Capacity=64.61 cfs   Outflow=0.66 cfs  0.061 af

Avg. Flow Depth=0.08'   Max Vel=0.23 fps   Inflow=0.66 cfs  0.061 afReach OL-4: OVERLAND
n=0.080   L=128.0'   S=0.0050 '/'   Capacity=45.22 cfs   Outflow=0.56 cfs  0.061 af

Total Runoff Area = 4.348 ac   Runoff Volume = 0.810 af   Average Runoff Depth = 2.24"
80.95% Pervious = 3.520 ac     19.05% Impervious = 0.828 ac
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Summary for Subcatchment E1: TO WETLAND (DP#1)

Runoff = 3.16 cfs @ 12.20 hrs,  Volume= 0.294 af,  Depth= 1.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
1,750 74 >75% Grass cover, Good, HSG C

75,547 70 Woods, Good, HSG C
4,194 98 Paved parking, HSG C
3,007 89 Gravel roads, HSG C

84,498 72 Weighted Average
80,304 95.04% Pervious Area
4,194 4.96% Impervious Area

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

1.7 13 0.2150 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.8 9 0.1000 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.7 28 0.0060 0.64 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.5 50 0.0060 1.57 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 82 0.0120 1.76 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

1.2 106 0.0830 1.44 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.8 96 0.0300 0.87 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.0 128 0.0050 0.35 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.5 512 Total
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Subcatchment E1: TO WETLAND (DP#1)

Runoff

Hydrograph
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Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=84,498 sf

Runoff Volume=0.294 af
Runoff Depth=1.82"

Flow Length=512'
Tc=13.5 min

CN=72

3.16 cfs
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Summary for Subcatchment E2: TO CATCHBASIN (DP#2)

Runoff = 1.41 cfs @ 12.07 hrs,  Volume= 0.107 af,  Depth= 3.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
1,263 74 >75% Grass cover, Good, HSG C

544 70 Woods, Good, HSG C
12,506 98 Paved parking, HSG C
14,313 95 Weighted Average
1,807 12.62% Pervious Area

12,506 87.38% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

2.2 653 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.7 703 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E2: TO CATCHBASIN (DP#2)

Runoff
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Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=14,313 sf

Runoff Volume=0.107 af
Runoff Depth=3.92"

Flow Length=703'
Slope=0.0600 '/'

Tc=5.0 min
CN=95

1.41 cfs
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Summary for Subcatchment E3: TO LOW POINT (DP#3)

Runoff = 4.89 cfs @ 12.08 hrs,  Volume= 0.348 af,  Depth= 2.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
8,024 74 >75% Grass cover, Good, HSG C

49,390 70 Woods, Good, HSG C
12,433 98 Paved parking, HSG C
12,466 89 Gravel roads, HSG C
82,313 77 Weighted Average
69,880 84.90% Pervious Area
12,433 15.10% Impervious Area

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

0.2 35 0.1400 2.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 15 0.0320 1.10 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 53 0.0320 3.63 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 54 0.0320 2.88 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.0 28 0.4200 10.43 Shallow Concentrated Flow, GRASS/BRUSH
Unpaved   Kv= 16.1 fps

1.4 171 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 356 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment E3: TO LOW POINT (DP#3)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=82,313 sf

Runoff Volume=0.348 af
Runoff Depth=2.21"

Flow Length=356'
Tc=5.0 min

CN=77

4.89 cfs
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Summary for Subcatchment E4: TO DCB-B

Runoff = 0.80 cfs @ 12.07 hrs,  Volume= 0.061 af,  Depth= 3.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
1,350 74 >75% Grass cover, Good, HSG C
6,943 98 Paved parking, HSG C
8,293 94 Weighted Average
1,350 16.28% Pervious Area
6,943 83.72% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.0 312 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 362 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E4: TO DCB-B
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Type III 24-hr
10-Year Rainfall=4.50"

Runoff Area=8,293 sf
Runoff Volume=0.061 af

Runoff Depth=3.82"
Flow Length=362'

Slope=0.0600 '/'
Tc=5.0 min

CN=94

0.80 cfs
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Summary for Reach DCB-B: TO OUTFALL

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 3.82"    for  10-Year event
Inflow = 0.80 cfs @ 12.07 hrs,  Volume= 0.061 af
Outflow = 0.80 cfs @ 12.07 hrs,  Volume= 0.061 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DCB-B: TO OUTFALL

Inflow
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Inflow Area=0.190 ac
0.80 cfs
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Summary for Reach DP#1: WETLAND

Inflow Area = 2.130 ac, 12.00% Impervious,  Inflow Depth = 2.00"    for  10-Year event
Inflow = 3.35 cfs @ 12.20 hrs,  Volume= 0.355 af
Outflow = 3.35 cfs @ 12.20 hrs,  Volume= 0.355 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1: WETLAND
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Inflow Area=2.130 ac
3.35 cfs

3.35 cfs
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Summary for Reach DP#2: MUNICIPAL CATCHBASIN

Inflow Area = 0.329 ac, 87.38% Impervious,  Inflow Depth = 3.92"    for  10-Year event
Inflow = 1.41 cfs @ 12.07 hrs,  Volume= 0.107 af
Outflow = 1.41 cfs @ 12.07 hrs,  Volume= 0.107 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#2: MUNICIPAL CATCHBASIN
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Inflow Area=0.329 ac
1.41 cfs

1.41 cfs
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Summary for Reach DP#3: LOW POINT

Inflow Area = 1.890 ac, 15.10% Impervious,  Inflow Depth = 2.21"    for  10-Year event
Inflow = 4.89 cfs @ 12.08 hrs,  Volume= 0.348 af
Outflow = 4.89 cfs @ 12.08 hrs,  Volume= 0.348 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#3: LOW POINT
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Inflow Area=1.890 ac
4.89 cfs

4.89 cfs
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Summary for Reach OL-1: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 3.82"    for  10-Year event
Inflow = 0.80 cfs @ 12.07 hrs,  Volume= 0.061 af
Outflow = 0.77 cfs @ 12.10 hrs,  Volume= 0.061 af,  Atten= 4%,  Lag= 1.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.89 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 0.30 fps,  Avg. Travel Time= 2.5 min

Peak Storage= 41 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 122.10 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 46.0'   Slope= 0.1087 '/'
Inlet Invert= 109.00',  Outlet Invert= 104.00'

‡

Reach OL-1: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.06'

Max Vel=0.89 fps
n=0.080
L=46.0'

S=0.1087 '/'
Capacity=122.10 cfs

0.80 cfs

0.77 cfs



Type III 24-hr  10-Year Rainfall=4.50"3010-Pre
  Printed  10/27/2021Prepared by HANNIGAN ENGINEERING, INC.

Page 32HydroCAD® 10.00-25  s/n 00840  © 2019 HydroCAD Software Solutions LLC

Summary for Reach OL-2: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 3.82"    for  10-Year event
Inflow = 0.77 cfs @ 12.10 hrs,  Volume= 0.061 af
Outflow = 0.68 cfs @ 12.22 hrs,  Volume= 0.061 af,  Atten= 13%,  Lag= 7.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.79 fps,  Min. Travel Time= 4.5 min
Avg. Velocity = 0.27 fps,  Avg. Travel Time= 12.8 min

Peak Storage= 186 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 109.07 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 211.0'   Slope= 0.0867 '/'
Inlet Invert= 104.00',  Outlet Invert= 85.70'

‡

Reach OL-2: OVERLAND

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=0.190 ac
Avg. Flow Depth=0.06'

Max Vel=0.79 fps
n=0.080
L=211.0'

S=0.0867 '/'
Capacity=109.07 cfs

0.77 cfs

0.68 cfs
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Summary for Reach OL-3: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 3.82"    for  10-Year event
Inflow = 0.68 cfs @ 12.22 hrs,  Volume= 0.061 af
Outflow = 0.66 cfs @ 12.24 hrs,  Volume= 0.061 af,  Atten= 2%,  Lag= 1.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.56 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 0.17 fps,  Avg. Travel Time= 2.2 min

Peak Storage= 28 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.08'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 64.61 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 23.0'   Slope= 0.0304 '/'
Inlet Invert= 85.70',  Outlet Invert= 85.00'

‡

Reach OL-3: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.08'

Max Vel=0.56 fps
n=0.080
L=23.0'

S=0.0304 '/'
Capacity=64.61 cfs
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0.66 cfs



Type III 24-hr  10-Year Rainfall=4.50"3010-Pre
  Printed  10/27/2021Prepared by HANNIGAN ENGINEERING, INC.

Page 34HydroCAD® 10.00-25  s/n 00840  © 2019 HydroCAD Software Solutions LLC

Summary for Reach OL-4: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 3.82"    for  10-Year event
Inflow = 0.66 cfs @ 12.24 hrs,  Volume= 0.061 af
Outflow = 0.56 cfs @ 12.47 hrs,  Volume= 0.061 af,  Atten= 16%,  Lag= 14.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.23 fps,  Min. Travel Time= 9.1 min
Avg. Velocity = 0.07 fps,  Avg. Travel Time= 29.6 min

Peak Storage= 304 cf @ 12.32 hrs
Average Depth at Peak Storage= 0.08'
Bank-Full Depth= 1.00'  Flow Area= 40.0 sf,  Capacity= 45.22 cfs

30.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 50.00'
Length= 128.0'   Slope= 0.0050 '/'
Inlet Invert= 85.00',  Outlet Invert= 84.36'

‡

Reach OL-4: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.08'

Max Vel=0.23 fps
n=0.080
L=128.0'

S=0.0050 '/'
Capacity=45.22 cfs

0.66 cfs

0.56 cfs
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 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=84,498 sf   4.96% Impervious   Runoff Depth=2.43"Subcatchment E1: TO WETLAND (DP#1)
   Flow Length=512'   Tc=13.5 min   CN=72   Runoff=4.28 cfs  0.393 af

Runoff Area=14,313 sf   87.38% Impervious   Runoff Depth=4.72"Subcatchment E2: TO CATCHBASIN 
   Flow Length=703'   Slope=0.0600 '/'   Tc=5.0 min   CN=95   Runoff=1.67 cfs  0.129 af

Runoff Area=82,313 sf   15.10% Impervious   Runoff Depth=2.88"Subcatchment E3: TO LOW POINT (DP#3)
   Flow Length=356'   Tc=5.0 min   CN=77   Runoff=6.38 cfs  0.453 af

Runoff Area=8,293 sf   83.72% Impervious   Runoff Depth=4.60"Subcatchment E4: TO DCB-B
   Flow Length=362'   Slope=0.0600 '/'   Tc=5.0 min   CN=94   Runoff=0.96 cfs  0.073 af

   Inflow=0.96 cfs  0.073 afReach DCB-B: TO OUTFALL
   Outflow=0.96 cfs  0.073 af

   Inflow=4.54 cfs  0.466 afReach DP#1: WETLAND
   Outflow=4.54 cfs  0.466 af

   Inflow=1.67 cfs  0.129 afReach DP#2: MUNICIPAL CATCHBASIN
   Outflow=1.67 cfs  0.129 af

   Inflow=6.38 cfs  0.453 afReach DP#3: LOW POINT
   Outflow=6.38 cfs  0.453 af

Avg. Flow Depth=0.06'   Max Vel=0.95 fps   Inflow=0.96 cfs  0.073 afReach OL-1: OVERLAND
n=0.080   L=46.0'   S=0.1087 '/'   Capacity=122.10 cfs   Outflow=0.92 cfs  0.073 af

Avg. Flow Depth=0.06'   Max Vel=0.85 fps   Inflow=0.92 cfs  0.073 afReach OL-2: OVERLAND
n=0.080   L=211.0'   S=0.0867 '/'   Capacity=109.07 cfs   Outflow=0.82 cfs  0.073 af

Avg. Flow Depth=0.09'   Max Vel=0.60 fps   Inflow=0.82 cfs  0.073 afReach OL-3: OVERLAND
n=0.080   L=23.0'   S=0.0304 '/'   Capacity=64.61 cfs   Outflow=0.80 cfs  0.073 af

Avg. Flow Depth=0.09'   Max Vel=0.25 fps   Inflow=0.80 cfs  0.073 afReach OL-4: OVERLAND
n=0.080   L=128.0'   S=0.0050 '/'   Capacity=45.22 cfs   Outflow=0.67 cfs  0.073 af

Total Runoff Area = 4.348 ac   Runoff Volume = 1.048 af   Average Runoff Depth = 2.89"
80.95% Pervious = 3.520 ac     19.05% Impervious = 0.828 ac
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Summary for Subcatchment E1: TO WETLAND (DP#1)

Runoff = 4.28 cfs @ 12.19 hrs,  Volume= 0.393 af,  Depth= 2.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
1,750 74 >75% Grass cover, Good, HSG C

75,547 70 Woods, Good, HSG C
4,194 98 Paved parking, HSG C
3,007 89 Gravel roads, HSG C

84,498 72 Weighted Average
80,304 95.04% Pervious Area
4,194 4.96% Impervious Area

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

1.7 13 0.2150 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.8 9 0.1000 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.7 28 0.0060 0.64 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.5 50 0.0060 1.57 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 82 0.0120 1.76 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

1.2 106 0.0830 1.44 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.8 96 0.0300 0.87 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.0 128 0.0050 0.35 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.5 512 Total
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Subcatchment E1: TO WETLAND (DP#1)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=84,498 sf

Runoff Volume=0.393 af
Runoff Depth=2.43"

Flow Length=512'
Tc=13.5 min

CN=72

4.28 cfs
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Summary for Subcatchment E2: TO CATCHBASIN (DP#2)

Runoff = 1.67 cfs @ 12.07 hrs,  Volume= 0.129 af,  Depth= 4.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
1,263 74 >75% Grass cover, Good, HSG C

544 70 Woods, Good, HSG C
12,506 98 Paved parking, HSG C
14,313 95 Weighted Average
1,807 12.62% Pervious Area

12,506 87.38% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

2.2 653 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.7 703 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E2: TO CATCHBASIN (DP#2)

Runoff
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Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=14,313 sf

Runoff Volume=0.129 af
Runoff Depth=4.72"

Flow Length=703'
Slope=0.0600 '/'

Tc=5.0 min
CN=95

1.67 cfs
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Summary for Subcatchment E3: TO LOW POINT (DP#3)

Runoff = 6.38 cfs @ 12.08 hrs,  Volume= 0.453 af,  Depth= 2.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
8,024 74 >75% Grass cover, Good, HSG C

49,390 70 Woods, Good, HSG C
12,433 98 Paved parking, HSG C
12,466 89 Gravel roads, HSG C
82,313 77 Weighted Average
69,880 84.90% Pervious Area
12,433 15.10% Impervious Area

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

0.2 35 0.1400 2.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 15 0.0320 1.10 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 53 0.0320 3.63 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 54 0.0320 2.88 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.0 28 0.4200 10.43 Shallow Concentrated Flow, GRASS/BRUSH
Unpaved   Kv= 16.1 fps

1.4 171 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 356 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment E3: TO LOW POINT (DP#3)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=82,313 sf

Runoff Volume=0.453 af
Runoff Depth=2.88"

Flow Length=356'
Tc=5.0 min

CN=77

6.38 cfs
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Summary for Subcatchment E4: TO DCB-B

Runoff = 0.96 cfs @ 12.07 hrs,  Volume= 0.073 af,  Depth= 4.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
1,350 74 >75% Grass cover, Good, HSG C
6,943 98 Paved parking, HSG C
8,293 94 Weighted Average
1,350 16.28% Pervious Area
6,943 83.72% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.0 312 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 362 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E4: TO DCB-B

Runoff

Hydrograph
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Type III 24-hr
25-Year Rainfall=5.30"

Runoff Area=8,293 sf
Runoff Volume=0.073 af

Runoff Depth=4.60"
Flow Length=362'

Slope=0.0600 '/'
Tc=5.0 min

CN=94

0.96 cfs
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Summary for Reach DCB-B: TO OUTFALL

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 4.60"    for  25-Year event
Inflow = 0.96 cfs @ 12.07 hrs,  Volume= 0.073 af
Outflow = 0.96 cfs @ 12.07 hrs,  Volume= 0.073 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DCB-B: TO OUTFALL

Inflow
Outflow
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Inflow Area=0.190 ac
0.96 cfs

0.96 cfs
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Summary for Reach DP#1: WETLAND

Inflow Area = 2.130 ac, 12.00% Impervious,  Inflow Depth = 2.63"    for  25-Year event
Inflow = 4.54 cfs @ 12.20 hrs,  Volume= 0.466 af
Outflow = 4.54 cfs @ 12.20 hrs,  Volume= 0.466 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1: WETLAND
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Inflow Area=2.130 ac
4.54 cfs
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Summary for Reach DP#2: MUNICIPAL CATCHBASIN

Inflow Area = 0.329 ac, 87.38% Impervious,  Inflow Depth = 4.72"    for  25-Year event
Inflow = 1.67 cfs @ 12.07 hrs,  Volume= 0.129 af
Outflow = 1.67 cfs @ 12.07 hrs,  Volume= 0.129 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#2: MUNICIPAL CATCHBASIN

Inflow
Outflow
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Inflow Area=0.329 ac
1.67 cfs
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Summary for Reach DP#3: LOW POINT

Inflow Area = 1.890 ac, 15.10% Impervious,  Inflow Depth = 2.88"    for  25-Year event
Inflow = 6.38 cfs @ 12.08 hrs,  Volume= 0.453 af
Outflow = 6.38 cfs @ 12.08 hrs,  Volume= 0.453 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#3: LOW POINT

Inflow
Outflow
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Inflow Area=1.890 ac
6.38 cfs

6.38 cfs
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Summary for Reach OL-1: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 4.60"    for  25-Year event
Inflow = 0.96 cfs @ 12.07 hrs,  Volume= 0.073 af
Outflow = 0.92 cfs @ 12.10 hrs,  Volume= 0.073 af,  Atten= 3%,  Lag= 1.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.95 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 0.31 fps,  Avg. Travel Time= 2.5 min

Peak Storage= 46 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 122.10 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 46.0'   Slope= 0.1087 '/'
Inlet Invert= 109.00',  Outlet Invert= 104.00'

‡

Reach OL-1: OVERLAND

Inflow
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Inflow Area=0.190 ac
Avg. Flow Depth=0.06'

Max Vel=0.95 fps
n=0.080
L=46.0'

S=0.1087 '/'
Capacity=122.10 cfs

0.96 cfs

0.92 cfs
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Summary for Reach OL-2: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 4.60"    for  25-Year event
Inflow = 0.92 cfs @ 12.10 hrs,  Volume= 0.073 af
Outflow = 0.82 cfs @ 12.21 hrs,  Volume= 0.073 af,  Atten= 12%,  Lag= 6.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.85 fps,  Min. Travel Time= 4.2 min
Avg. Velocity = 0.28 fps,  Avg. Travel Time= 12.6 min

Peak Storage= 209 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 109.07 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 211.0'   Slope= 0.0867 '/'
Inlet Invert= 104.00',  Outlet Invert= 85.70'

‡

Reach OL-2: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.06'

Max Vel=0.85 fps
n=0.080
L=211.0'

S=0.0867 '/'
Capacity=109.07 cfs

0.92 cfs

0.82 cfs
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Summary for Reach OL-3: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 4.60"    for  25-Year event
Inflow = 0.82 cfs @ 12.21 hrs,  Volume= 0.073 af
Outflow = 0.80 cfs @ 12.22 hrs,  Volume= 0.073 af,  Atten= 2%,  Lag= 1.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.60 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 0.18 fps,  Avg. Travel Time= 2.1 min

Peak Storage= 31 cf @ 12.21 hrs
Average Depth at Peak Storage= 0.09'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 64.61 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 23.0'   Slope= 0.0304 '/'
Inlet Invert= 85.70',  Outlet Invert= 85.00'

‡

Reach OL-3: OVERLAND

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.9

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=0.190 ac
Avg. Flow Depth=0.09'

Max Vel=0.60 fps
n=0.080
L=23.0'

S=0.0304 '/'
Capacity=64.61 cfs

0.82 cfs

0.80 cfs



Type III 24-hr  25-Year Rainfall=5.30"3010-Pre
  Printed  10/27/2021Prepared by HANNIGAN ENGINEERING, INC.

Page 49HydroCAD® 10.00-25  s/n 00840  © 2019 HydroCAD Software Solutions LLC

Summary for Reach OL-4: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 4.60"    for  25-Year event
Inflow = 0.80 cfs @ 12.22 hrs,  Volume= 0.073 af
Outflow = 0.67 cfs @ 12.45 hrs,  Volume= 0.073 af,  Atten= 16%,  Lag= 13.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.25 fps,  Min. Travel Time= 8.4 min
Avg. Velocity = 0.07 fps,  Avg. Travel Time= 28.7 min

Peak Storage= 344 cf @ 12.30 hrs
Average Depth at Peak Storage= 0.09'
Bank-Full Depth= 1.00'  Flow Area= 40.0 sf,  Capacity= 45.22 cfs

30.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 50.00'
Length= 128.0'   Slope= 0.0050 '/'
Inlet Invert= 85.00',  Outlet Invert= 84.36'
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Reach OL-4: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.09'

Max Vel=0.25 fps
n=0.080
L=128.0'
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 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=84,498 sf   4.96% Impervious   Runoff Depth=3.41"Subcatchment E1: TO WETLAND (DP#1)
   Flow Length=512'   Tc=13.5 min   CN=72   Runoff=6.04 cfs  0.551 af

Runoff Area=14,313 sf   87.38% Impervious   Runoff Depth=5.91"Subcatchment E2: TO CATCHBASIN 
   Flow Length=703'   Slope=0.0600 '/'   Tc=5.0 min   CN=95   Runoff=2.07 cfs  0.162 af

Runoff Area=82,313 sf   15.10% Impervious   Runoff Depth=3.92"Subcatchment E3: TO LOW POINT (DP#3)
   Flow Length=356'   Tc=5.0 min   CN=77   Runoff=8.67 cfs  0.617 af

Runoff Area=8,293 sf   83.72% Impervious   Runoff Depth=5.79"Subcatchment E4: TO DCB-B
   Flow Length=362'   Slope=0.0600 '/'   Tc=5.0 min   CN=94   Runoff=1.19 cfs  0.092 af

   Inflow=1.19 cfs  0.092 afReach DCB-B: TO OUTFALL
   Outflow=1.19 cfs  0.092 af

   Inflow=6.41 cfs  0.643 afReach DP#1: WETLAND
   Outflow=6.41 cfs  0.643 af

   Inflow=2.07 cfs  0.162 afReach DP#2: MUNICIPAL CATCHBASIN
   Outflow=2.07 cfs  0.162 af

   Inflow=8.67 cfs  0.617 afReach DP#3: LOW POINT
   Outflow=8.67 cfs  0.617 af

Avg. Flow Depth=0.07'   Max Vel=1.03 fps   Inflow=1.19 cfs  0.092 afReach OL-1: OVERLAND
n=0.080   L=46.0'   S=0.1087 '/'   Capacity=122.10 cfs   Outflow=1.15 cfs  0.092 af

Avg. Flow Depth=0.07'   Max Vel=0.92 fps   Inflow=1.15 cfs  0.092 afReach OL-2: OVERLAND
n=0.080   L=211.0'   S=0.0867 '/'   Capacity=109.07 cfs   Outflow=1.03 cfs  0.092 af

Avg. Flow Depth=0.10'   Max Vel=0.66 fps   Inflow=1.03 cfs  0.092 afReach OL-3: OVERLAND
n=0.080   L=23.0'   S=0.0304 '/'   Capacity=64.61 cfs   Outflow=1.01 cfs  0.092 af

Avg. Flow Depth=0.10'   Max Vel=0.28 fps   Inflow=1.01 cfs  0.092 afReach OL-4: OVERLAND
n=0.080   L=128.0'   S=0.0050 '/'   Capacity=45.22 cfs   Outflow=0.86 cfs  0.092 af

Total Runoff Area = 4.348 ac   Runoff Volume = 1.422 af   Average Runoff Depth = 3.92"
80.95% Pervious = 3.520 ac     19.05% Impervious = 0.828 ac
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Summary for Subcatchment E1: TO WETLAND (DP#1)

Runoff = 6.04 cfs @ 12.19 hrs,  Volume= 0.551 af,  Depth= 3.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
1,750 74 >75% Grass cover, Good, HSG C

75,547 70 Woods, Good, HSG C
4,194 98 Paved parking, HSG C
3,007 89 Gravel roads, HSG C

84,498 72 Weighted Average
80,304 95.04% Pervious Area
4,194 4.96% Impervious Area

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

1.7 13 0.2150 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.8 9 0.1000 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.7 28 0.0060 0.64 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.5 50 0.0060 1.57 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 82 0.0120 1.76 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

1.2 106 0.0830 1.44 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.8 96 0.0300 0.87 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.0 128 0.0050 0.35 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.5 512 Total
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Subcatchment E1: TO WETLAND (DP#1)

Runoff
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Type III 24-hr
100-Year Rainfall=6.50"
Runoff Area=84,498 sf

Runoff Volume=0.551 af
Runoff Depth=3.41"

Flow Length=512'
Tc=13.5 min

CN=72

6.04 cfs
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Summary for Subcatchment E2: TO CATCHBASIN (DP#2)

Runoff = 2.07 cfs @ 12.07 hrs,  Volume= 0.162 af,  Depth= 5.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
1,263 74 >75% Grass cover, Good, HSG C

544 70 Woods, Good, HSG C
12,506 98 Paved parking, HSG C
14,313 95 Weighted Average
1,807 12.62% Pervious Area

12,506 87.38% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

2.2 653 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.7 703 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E2: TO CATCHBASIN (DP#2)

Runoff
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Type III 24-hr
100-Year Rainfall=6.50"
Runoff Area=14,313 sf

Runoff Volume=0.162 af
Runoff Depth=5.91"

Flow Length=703'
Slope=0.0600 '/'

Tc=5.0 min
CN=95

2.07 cfs
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Summary for Subcatchment E3: TO LOW POINT (DP#3)

Runoff = 8.67 cfs @ 12.08 hrs,  Volume= 0.617 af,  Depth= 3.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
8,024 74 >75% Grass cover, Good, HSG C

49,390 70 Woods, Good, HSG C
12,433 98 Paved parking, HSG C
12,466 89 Gravel roads, HSG C
82,313 77 Weighted Average
69,880 84.90% Pervious Area
12,433 15.10% Impervious Area

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

0.2 35 0.1400 2.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 15 0.0320 1.10 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 53 0.0320 3.63 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 54 0.0320 2.88 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.0 28 0.4200 10.43 Shallow Concentrated Flow, GRASS/BRUSH
Unpaved   Kv= 16.1 fps

1.4 171 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 356 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment E3: TO LOW POINT (DP#3)
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Type III 24-hr
100-Year Rainfall=6.50"
Runoff Area=82,313 sf

Runoff Volume=0.617 af
Runoff Depth=3.92"

Flow Length=356'
Tc=5.0 min

CN=77

8.67 cfs
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Summary for Subcatchment E4: TO DCB-B

Runoff = 1.19 cfs @ 12.07 hrs,  Volume= 0.092 af,  Depth= 5.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
1,350 74 >75% Grass cover, Good, HSG C
6,943 98 Paved parking, HSG C
8,293 94 Weighted Average
1,350 16.28% Pervious Area
6,943 83.72% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.0 312 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 362 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E4: TO DCB-B
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Type III 24-hr
100-Year Rainfall=6.50"

Runoff Area=8,293 sf
Runoff Volume=0.092 af

Runoff Depth=5.79"
Flow Length=362'

Slope=0.0600 '/'
Tc=5.0 min

CN=94

1.19 cfs
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Summary for Reach DCB-B: TO OUTFALL

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 5.79"    for  100-Year event
Inflow = 1.19 cfs @ 12.07 hrs,  Volume= 0.092 af
Outflow = 1.19 cfs @ 12.07 hrs,  Volume= 0.092 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DCB-B: TO OUTFALL

Inflow
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Inflow Area=0.190 ac
1.19 cfs

1.19 cfs
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Summary for Reach DP#1: WETLAND

Inflow Area = 2.130 ac, 12.00% Impervious,  Inflow Depth = 3.62"    for  100-Year event
Inflow = 6.41 cfs @ 12.20 hrs,  Volume= 0.643 af
Outflow = 6.41 cfs @ 12.20 hrs,  Volume= 0.643 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1: WETLAND
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Inflow Area=2.130 ac
6.41 cfs

6.41 cfs
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Summary for Reach DP#2: MUNICIPAL CATCHBASIN

Inflow Area = 0.329 ac, 87.38% Impervious,  Inflow Depth = 5.91"    for  100-Year event
Inflow = 2.07 cfs @ 12.07 hrs,  Volume= 0.162 af
Outflow = 2.07 cfs @ 12.07 hrs,  Volume= 0.162 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#2: MUNICIPAL CATCHBASIN
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Inflow Area=0.329 ac
2.07 cfs

2.07 cfs



Type III 24-hr  100-Year Rainfall=6.50"3010-Pre
  Printed  10/27/2021Prepared by HANNIGAN ENGINEERING, INC.

Page 60HydroCAD® 10.00-25  s/n 00840  © 2019 HydroCAD Software Solutions LLC

Summary for Reach DP#3: LOW POINT

Inflow Area = 1.890 ac, 15.10% Impervious,  Inflow Depth = 3.92"    for  100-Year event
Inflow = 8.67 cfs @ 12.08 hrs,  Volume= 0.617 af
Outflow = 8.67 cfs @ 12.08 hrs,  Volume= 0.617 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#3: LOW POINT
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Inflow Area=1.890 ac
8.67 cfs

8.67 cfs
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Summary for Reach OL-1: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 5.79"    for  100-Year event
Inflow = 1.19 cfs @ 12.07 hrs,  Volume= 0.092 af
Outflow = 1.15 cfs @ 12.09 hrs,  Volume= 0.092 af,  Atten= 3%,  Lag= 1.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.03 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 0.32 fps,  Avg. Travel Time= 2.4 min

Peak Storage= 53 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.07'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 122.10 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 46.0'   Slope= 0.1087 '/'
Inlet Invert= 109.00',  Outlet Invert= 104.00'

‡

Reach OL-1: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.07'

Max Vel=1.03 fps
n=0.080
L=46.0'

S=0.1087 '/'
Capacity=122.10 cfs

1.19 cfs

1.15 cfs
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Summary for Reach OL-2: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 5.79"    for  100-Year event
Inflow = 1.15 cfs @ 12.09 hrs,  Volume= 0.092 af
Outflow = 1.03 cfs @ 12.20 hrs,  Volume= 0.092 af,  Atten= 10%,  Lag= 6.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.92 fps,  Min. Travel Time= 3.8 min
Avg. Velocity = 0.29 fps,  Avg. Travel Time= 12.3 min

Peak Storage= 240 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.07'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 109.07 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 211.0'   Slope= 0.0867 '/'
Inlet Invert= 104.00',  Outlet Invert= 85.70'

‡

Reach OL-2: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.07'

Max Vel=0.92 fps
n=0.080
L=211.0'

S=0.0867 '/'
Capacity=109.07 cfs

1.15 cfs

1.03 cfs
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Summary for Reach OL-3: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 5.79"    for  100-Year event
Inflow = 1.03 cfs @ 12.20 hrs,  Volume= 0.092 af
Outflow = 1.01 cfs @ 12.21 hrs,  Volume= 0.092 af,  Atten= 2%,  Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.66 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 0.19 fps,  Avg. Travel Time= 2.1 min

Peak Storage= 36 cf @ 12.20 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 64.61 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 23.0'   Slope= 0.0304 '/'
Inlet Invert= 85.70',  Outlet Invert= 85.00'

‡

Reach OL-3: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.10'

Max Vel=0.66 fps
n=0.080
L=23.0'

S=0.0304 '/'
Capacity=64.61 cfs

1.03 cfs

1.01 cfs
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Summary for Reach OL-4: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 5.79"    for  100-Year event
Inflow = 1.01 cfs @ 12.21 hrs,  Volume= 0.092 af
Outflow = 0.86 cfs @ 12.41 hrs,  Volume= 0.092 af,  Atten= 15%,  Lag= 12.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.28 fps,  Min. Travel Time= 7.7 min
Avg. Velocity = 0.08 fps,  Avg. Travel Time= 27.5 min

Peak Storage= 399 cf @ 12.28 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 1.00'  Flow Area= 40.0 sf,  Capacity= 45.22 cfs

30.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 50.00'
Length= 128.0'   Slope= 0.0050 '/'
Inlet Invert= 85.00',  Outlet Invert= 84.36'

‡

Reach OL-4: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.10'

Max Vel=0.28 fps
n=0.080
L=128.0'

S=0.0050 '/'
Capacity=45.22 cfs

1.01 cfs

0.86 cfs
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.910 74 >75% Grass cover, Good, HSG C  (P10, P11, P2, P3, P4)

0.467 89 Gravel roads, HSG C  (P10, P11, P2, P3)

0.828 98 Paved parking, HSG C  (P10, P2, P3, P4)

0.038 98 Unconnected pavement, HSG C  (P11)

2.105 70 Woods, Good, HSG C  (P10, P2, P3)

4.348 78 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

4.348 HSG C P10, P11, P2, P3, P4

0.000 HSG D

0.000 Other

4.348 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.910 0.000 0.000 0.910 >75% Grass cover, Good P10, 

P11, 

P2, P3, 

P4

0.000 0.000 0.467 0.000 0.000 0.467 Gravel roads P10, 

P11, 

P2, P3

0.000 0.000 0.828 0.000 0.000 0.828 Paved parking P10, 

P2, P3, 

P4

0.000 0.000 0.038 0.000 0.000 0.038 Unconnected pavement P11

0.000 0.000 2.105 0.000 0.000 2.105 Woods, Good P10, 

P2, P3

0.000 0.000 4.348 0.000 0.000 4.348 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

Inside-Fill

(inches)

1 DB-1 87.40 87.00 30.0 0.0133 0.013 12.0 0.0 0.0
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 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=65,778 sf   6.38% Impervious   Runoff Depth=0.86"Subcatchment P10: TO WETLAND (DP#1)
   Flow Length=537'   Tc=13.2 min   CN=73   Runoff=1.09 cfs  0.108 af

Runoff Area=18,625 sf   8.91% Impervious   Runoff Depth=1.25"Subcatchment P11: TO D.BASIN
   Flow Length=220'   Tc=5.0 min   UI Adjusted CN=80   Runoff=0.62 cfs  0.045 af

Runoff Area=14,409 sf   86.79% Impervious   Runoff Depth=2.45"Subcatchment P2: TO CATCHBASIN 
   Flow Length=703'   Slope=0.0600 '/'   Tc=5.0 min   CN=95   Runoff=0.91 cfs  0.068 af

Runoff Area=82,313 sf   15.10% Impervious   Runoff Depth=1.07"Subcatchment P3: TO LOW POINT (DP#3)
   Flow Length=356'   Tc=5.0 min   CN=77   Runoff=2.30 cfs  0.169 af

Runoff Area=8,293 sf   83.72% Impervious   Runoff Depth=2.35"Subcatchment P4: TO DCB-B
   Flow Length=362'   Slope=0.0600 '/'   Tc=5.0 min   CN=94   Runoff=0.51 cfs  0.037 af

Avg. Flow Depth=0.05'   Max Vel=0.56 fps   Inflow=0.41 cfs  0.037 afReach 2R: OVERLAND
n=0.080   L=100.0'   S=0.0560 '/'   Capacity=87.64 cfs   Outflow=0.40 cfs  0.037 af

   Inflow=0.51 cfs  0.037 afReach DCB-B: TO OUTFALL
   Outflow=0.51 cfs  0.037 af

   Inflow=1.36 cfs  0.190 afReach DP#1: WETLAND
   Outflow=1.36 cfs  0.190 af

   Inflow=0.91 cfs  0.068 afReach DP#2: MUNICIPAL CATCHBASIN
   Outflow=0.91 cfs  0.068 af

   Inflow=2.30 cfs  0.169 afReach DP#3: LOW POINT
   Outflow=2.30 cfs  0.169 af

Avg. Flow Depth=0.06'   Max Vel=1.28 fps   Inflow=0.51 cfs  0.037 afReach OL-1: CHANNEL
n=0.078   L=42.0'   S=0.1905 '/'   Capacity=60.68 cfs   Outflow=0.49 cfs  0.037 af

Avg. Flow Depth=0.11'   Max Vel=0.64 fps   Inflow=0.49 cfs  0.037 afReach OL-2: CHANNEL
n=0.078   L=170.0'   S=0.0235 '/'   Capacity=21.33 cfs   Outflow=0.43 cfs  0.037 af

Avg. Flow Depth=0.04'   Max Vel=0.62 fps   Inflow=0.43 cfs  0.037 afReach OL-3: OVERLAND
n=0.080   L=100.0'   S=0.0750 '/'   Capacity=101.43 cfs   Outflow=0.41 cfs  0.037 af

Avg. Flow Depth=0.04'   Max Vel=0.15 fps   Inflow=0.17 cfs  0.045 afReach OL-4: OVERLAND
n=0.080   L=128.0'   S=0.0050 '/'   Capacity=45.22 cfs   Outflow=0.17 cfs  0.045 af

Avg. Flow Depth=0.04'   Max Vel=0.30 fps   Inflow=0.17 cfs  0.045 afReach OL-5: OVERLAND
n=0.080   L=44.0'   S=0.0227 '/'   Capacity=55.83 cfs   Outflow=0.17 cfs  0.045 af

Peak Elev=89.40'  Storage=467 cf   Inflow=0.62 cfs  0.045 afPond DB-1: TO DP#1
   Primary=0.17 cfs  0.045 af   Secondary=0.00 cfs  0.000 af   Outflow=0.17 cfs  0.045 af
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Total Runoff Area = 4.348 ac   Runoff Volume = 0.426 af   Average Runoff Depth = 1.18"
80.08% Pervious = 3.482 ac     19.92% Impervious = 0.866 ac
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Summary for Subcatchment P10: TO WETLAND (DP#1)

Runoff = 1.09 cfs @ 12.20 hrs,  Volume= 0.108 af,  Depth= 0.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
17,904 74 >75% Grass cover, Good, HSG C
41,796 70 Woods, Good, HSG C
4,194 98 Paved parking, HSG C
1,884 89 Gravel roads, HSG C

65,778 73 Weighted Average
61,584 93.62% Pervious Area
4,194 6.38% Impervious Area

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

1.7 13 0.2150 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.8 9 0.1000 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.7 28 0.0060 0.64 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.5 50 0.0060 1.57 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 28 0.0120 1.76 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.6 64 0.0120 1.76 Shallow Concentrated Flow, grass
Unpaved   Kv= 16.1 fps

0.2 65 0.0830 4.64 Shallow Concentrated Flow, grass
Unpaved   Kv= 16.1 fps

0.2 40 0.0300 2.79 Shallow Concentrated Flow, grass
Unpaved   Kv= 16.1 fps

2.2 112 0.0300 0.87 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.0 128 0.0050 0.35 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.2 537 Total
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Subcatchment P10: TO WETLAND (DP#1)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.00"

Runoff Area=65,778 sf
Runoff Volume=0.108 af

Runoff Depth=0.86"
Flow Length=537'

Tc=13.2 min
CN=73

1.09 cfs
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Summary for Subcatchment P11: TO D.BASIN

Runoff = 0.62 cfs @ 12.08 hrs,  Volume= 0.045 af,  Depth= 1.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Adj Description
11,083 74 >75% Grass cover, Good, HSG C
1,659 98 Unconnected pavement, HSG C
5,883 89 Gravel roads, HSG C

18,625 81 80 Weighted Average, UI Adjusted
16,966 91.09% Pervious Area
1,659 8.91% Impervious Area
1,659 100.00% Unconnected

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

0.4 50 0.0830 2.05 Sheet Flow, GRAVEL
Smooth surfaces   n= 0.011   P2= 3.00"

0.0 13 0.0830 4.64 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.5 119 0.0550 3.78 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.1 38 0.5000 11.38 Shallow Concentrated Flow, GRASS
Unpaved   Kv= 16.1 fps

1.0 220 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P11: TO D.BASIN

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.00"

Runoff Area=18,625 sf
Runoff Volume=0.045 af

Runoff Depth=1.25"
Flow Length=220'

Tc=5.0 min
UI Adjusted CN=80

0.62 cfs
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Summary for Subcatchment P2: TO CATCHBASIN (DP#2)

Runoff = 0.91 cfs @ 12.07 hrs,  Volume= 0.068 af,  Depth= 2.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
1,284 74 >75% Grass cover, Good, HSG C

523 70 Woods, Good, HSG C
12,506 98 Paved parking, HSG C

96 89 Gravel roads, HSG C
14,409 95 Weighted Average
1,903 13.21% Pervious Area

12,506 86.79% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

2.2 653 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.7 703 Total,  Increased to minimum Tc = 5.0 min

Subcatchment P2: TO CATCHBASIN (DP#2)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.00"

Runoff Area=14,409 sf
Runoff Volume=0.068 af

Runoff Depth=2.45"
Flow Length=703'

Slope=0.0600 '/'
Tc=5.0 min

CN=95

0.91 cfs
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Summary for Subcatchment P3: TO LOW POINT (DP#3)

Runoff = 2.30 cfs @ 12.09 hrs,  Volume= 0.169 af,  Depth= 1.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
8,024 74 >75% Grass cover, Good, HSG C

49,390 70 Woods, Good, HSG C
12,433 98 Paved parking, HSG C
12,466 89 Gravel roads, HSG C
82,313 77 Weighted Average
69,880 84.90% Pervious Area
12,433 15.10% Impervious Area

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

0.2 35 0.1400 2.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 15 0.0320 1.10 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 53 0.0320 3.63 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 54 0.0320 2.88 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.0 28 0.4200 10.43 Shallow Concentrated Flow, GRASS/BRUSH
Unpaved   Kv= 16.1 fps

1.4 171 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 356 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P3: TO LOW POINT (DP#3)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.00"

Runoff Area=82,313 sf
Runoff Volume=0.169 af

Runoff Depth=1.07"
Flow Length=356'

Tc=5.0 min
CN=77

2.30 cfs
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Summary for Subcatchment P4: TO DCB-B

Runoff = 0.51 cfs @ 12.07 hrs,  Volume= 0.037 af,  Depth= 2.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
1,350 74 >75% Grass cover, Good, HSG C
6,943 98 Paved parking, HSG C
8,293 94 Weighted Average
1,350 16.28% Pervious Area
6,943 83.72% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.0 312 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 362 Total,  Increased to minimum Tc = 5.0 min

Subcatchment P4: TO DCB-B
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Type III 24-hr
2-Year Rainfall=3.00"
Runoff Area=8,293 sf

Runoff Volume=0.037 af
Runoff Depth=2.35"

Flow Length=362'
Slope=0.0600 '/'

Tc=5.0 min
CN=94

0.51 cfs
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Summary for Reach 2R: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.41 cfs @ 12.29 hrs,  Volume= 0.037 af
Outflow = 0.40 cfs @ 12.37 hrs,  Volume= 0.037 af,  Atten= 3%,  Lag= 4.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.56 fps,  Min. Travel Time= 3.0 min
Avg. Velocity = 0.22 fps,  Avg. Travel Time= 7.7 min

Peak Storage= 72 cf @ 12.32 hrs
Average Depth at Peak Storage= 0.05'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 87.64 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 100.0'   Slope= 0.0560 '/'
Inlet Invert= 90.00',  Outlet Invert= 84.40'

‡

Reach 2R: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.05'

Max Vel=0.56 fps
n=0.080
L=100.0'

S=0.0560 '/'
Capacity=87.64 cfs

0.41 cfs

0.40 cfs
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Summary for Reach DCB-B: TO OUTFALL

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.51 cfs @ 12.07 hrs,  Volume= 0.037 af
Outflow = 0.51 cfs @ 12.07 hrs,  Volume= 0.037 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DCB-B: TO OUTFALL

Inflow
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Inflow Area=0.190 ac
0.51 cfs

0.51 cfs



Type III 24-hr  2-Year Rainfall=3.00"3010-POSTR2
  Printed  11/15/2021Prepared by HANNIGAN ENGINEERING, INC.

Page 18HydroCAD® 10.00-25  s/n 00840  © 2019 HydroCAD Software Solutions LLC

Summary for Reach DP#1: WETLAND

Inflow Area = 2.128 ac, 13.80% Impervious,  Inflow Depth = 1.07"    for  2-Year event
Inflow = 1.36 cfs @ 12.26 hrs,  Volume= 0.190 af
Outflow = 1.36 cfs @ 12.26 hrs,  Volume= 0.190 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1: WETLAND

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

1

0

Inflow Area=2.128 ac
1.36 cfs

1.36 cfs



Type III 24-hr  2-Year Rainfall=3.00"3010-POSTR2
  Printed  11/15/2021Prepared by HANNIGAN ENGINEERING, INC.

Page 19HydroCAD® 10.00-25  s/n 00840  © 2019 HydroCAD Software Solutions LLC

Summary for Reach DP#2: MUNICIPAL CATCHBASIN

Inflow Area = 0.331 ac, 86.79% Impervious,  Inflow Depth = 2.45"    for  2-Year event
Inflow = 0.91 cfs @ 12.07 hrs,  Volume= 0.068 af
Outflow = 0.91 cfs @ 12.07 hrs,  Volume= 0.068 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#2: MUNICIPAL CATCHBASIN
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Inflow Area=0.331 ac
0.91 cfs

0.91 cfs
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Summary for Reach DP#3: LOW POINT

Inflow Area = 1.890 ac, 15.10% Impervious,  Inflow Depth = 1.07"    for  2-Year event
Inflow = 2.30 cfs @ 12.09 hrs,  Volume= 0.169 af
Outflow = 2.30 cfs @ 12.09 hrs,  Volume= 0.169 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#3: LOW POINT
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Inflow Area=1.890 ac
2.30 cfs

2.30 cfs
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Summary for Reach OL-1: CHANNEL

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.51 cfs @ 12.07 hrs,  Volume= 0.037 af
Outflow = 0.49 cfs @ 12.09 hrs,  Volume= 0.037 af,  Atten= 2%,  Lag= 1.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.28 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 0.42 fps,  Avg. Travel Time= 1.7 min

Peak Storage= 16 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 1.00'  Flow Area= 9.0 sf,  Capacity= 60.68 cfs

6.00'  x  1.00'  deep channel,  n= 0.078  Riprap, 12-inch
Side Slope Z-value= 3.0 '/'   Top Width= 12.00'
Length= 42.0'   Slope= 0.1905 '/'
Inlet Invert= 110.00',  Outlet Invert= 102.00'

‡

Reach OL-1: CHANNEL
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Inflow Area=0.190 ac
Avg. Flow Depth=0.06'

Max Vel=1.28 fps
n=0.078
L=42.0'

S=0.1905 '/'
Capacity=60.68 cfs

0.51 cfs
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Summary for Reach OL-2: CHANNEL

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.49 cfs @ 12.09 hrs,  Volume= 0.037 af
Outflow = 0.43 cfs @ 12.21 hrs,  Volume= 0.037 af,  Atten= 13%,  Lag= 7.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.64 fps,  Min. Travel Time= 4.4 min
Avg. Velocity = 0.18 fps,  Avg. Travel Time= 16.2 min

Peak Storage= 117 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.11'
Bank-Full Depth= 1.00'  Flow Area= 9.0 sf,  Capacity= 21.33 cfs

6.00'  x  1.00'  deep channel,  n= 0.078  Riprap, 12-inch
Side Slope Z-value= 3.0 '/'   Top Width= 12.00'
Length= 170.0'   Slope= 0.0235 '/'
Inlet Invert= 102.00',  Outlet Invert= 98.00'

‡

Reach OL-2: CHANNEL
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Inflow Area=0.190 ac
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Summary for Reach OL-3: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.43 cfs @ 12.21 hrs,  Volume= 0.037 af
Outflow = 0.41 cfs @ 12.29 hrs,  Volume= 0.037 af,  Atten= 4%,  Lag= 4.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.62 fps,  Min. Travel Time= 2.7 min
Avg. Velocity = 0.25 fps,  Avg. Travel Time= 6.7 min

Peak Storage= 67 cf @ 12.24 hrs
Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 101.43 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 100.0'   Slope= 0.0750 '/'
Inlet Invert= 97.50',  Outlet Invert= 90.00'
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Reach OL-3: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.04'

Max Vel=0.62 fps
n=0.080
L=100.0'

S=0.0750 '/'
Capacity=101.43 cfs
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Summary for Reach OL-4: OVERLAND

Inflow Area = 0.428 ac, 8.91% Impervious,  Inflow Depth = 1.25"    for  2-Year event
Inflow = 0.17 cfs @ 12.45 hrs,  Volume= 0.045 af
Outflow = 0.17 cfs @ 13.61 hrs,  Volume= 0.045 af,  Atten= 0%,  Lag= 69.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.15 fps,  Min. Travel Time= 14.4 min
Avg. Velocity = 0.07 fps,  Avg. Travel Time= 29.2 min

Peak Storage= 147 cf @ 13.40 hrs
Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 1.00'  Flow Area= 40.0 sf,  Capacity= 45.22 cfs

30.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 50.00'
Length= 128.0'   Slope= 0.0050 '/'
Inlet Invert= 85.00',  Outlet Invert= 84.36'
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Inflow Area=0.428 ac
Avg. Flow Depth=0.04'
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Summary for Reach OL-5: OVERLAND

Inflow Area = 0.428 ac, 8.91% Impervious,  Inflow Depth = 1.25"    for  2-Year event
Inflow = 0.17 cfs @ 12.05 hrs,  Volume= 0.045 af
Outflow = 0.17 cfs @ 12.45 hrs,  Volume= 0.045 af,  Atten= 0%,  Lag= 24.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.30 fps,  Min. Travel Time= 2.4 min
Avg. Velocity = 0.16 fps,  Avg. Travel Time= 4.6 min

Peak Storage= 25 cf @ 12.40 hrs
Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 55.83 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 44.0'   Slope= 0.0227 '/'
Inlet Invert= 86.00',  Outlet Invert= 85.00'
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Reach OL-5: OVERLAND
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Max Vel=0.30 fps
n=0.080
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Summary for Pond DB-1: TO DP#1

Inflow Area = 0.428 ac, 8.91% Impervious,  Inflow Depth = 1.25"    for  2-Year event
Inflow = 0.62 cfs @ 12.08 hrs,  Volume= 0.045 af
Outflow = 0.17 cfs @ 12.05 hrs,  Volume= 0.045 af,  Atten= 73%,  Lag= 0.0 min
Primary = 0.17 cfs @ 12.05 hrs,  Volume= 0.045 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 89.40' @ 12.47 hrs   Surf.Area= 1,274 sf   Storage= 467 cf

Plug-Flow detention time= 23.3 min calculated for 0.045 af (100% of inflow)
Center-of-Mass det. time= 23.1 min ( 868.3 - 845.2 )

Volume Invert Avail.Storage Storage Description
#1 89.00' 5,611 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
89.00 1,060 0 0
90.00 1,596 1,328 1,328
92.00 2,687 4,283 5,611

Device Routing     Invert Outlet Devices
#1 Secondary 91.00' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Device 5 87.50' Special & User-Defined   
Head  (feet)  0.00  1.00  15.00   
Disch. (cfs)  0.000  0.170  0.170   

#3 Device 5 90.50' 2.6' long Sharp-Crested Rectangular Weir X 3.00   
2 End Contraction(s)   0.5' Crest Height   

#4 Device 5 89.40' 6.0" Vert. Orifice/Grate    C= 0.600   
#5 Primary 87.40' 12.0"  Round Culvert   

L= 30.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 87.40' / 87.00'   S= 0.0133 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.17 cfs @ 12.05 hrs  HW=89.17'   (Free Discharge)
5=Culvert  (Passes 0.17 cfs of 3.37 cfs potential flow)

2=Special & User-Defined  (Custom Controls 0.17 cfs)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=89.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond DB-1: TO DP#1
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 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=65,778 sf   6.38% Impervious   Runoff Depth=1.90"Subcatchment P10: TO WETLAND (DP#1)
   Flow Length=537'   Tc=13.2 min   CN=73   Runoff=2.60 cfs  0.239 af

Runoff Area=18,625 sf   8.91% Impervious   Runoff Depth=2.46"Subcatchment P11: TO D.BASIN
   Flow Length=220'   Tc=5.0 min   UI Adjusted CN=80   Runoff=1.24 cfs  0.088 af

Runoff Area=14,409 sf   86.79% Impervious   Runoff Depth=3.92"Subcatchment P2: TO CATCHBASIN 
   Flow Length=703'   Slope=0.0600 '/'   Tc=5.0 min   CN=95   Runoff=1.42 cfs  0.108 af

Runoff Area=82,313 sf   15.10% Impervious   Runoff Depth=2.21"Subcatchment P3: TO LOW POINT (DP#3)
   Flow Length=356'   Tc=5.0 min   CN=77   Runoff=4.89 cfs  0.348 af

Runoff Area=8,293 sf   83.72% Impervious   Runoff Depth=3.82"Subcatchment P4: TO DCB-B
   Flow Length=362'   Slope=0.0600 '/'   Tc=5.0 min   CN=94   Runoff=0.80 cfs  0.061 af

Avg. Flow Depth=0.06'   Max Vel=0.67 fps   Inflow=0.67 cfs  0.061 afReach 2R: OVERLAND
n=0.080   L=100.0'   S=0.0560 '/'   Capacity=87.64 cfs   Outflow=0.65 cfs  0.061 af

   Inflow=0.80 cfs  0.061 afReach DCB-B: TO OUTFALL
   Outflow=0.80 cfs  0.061 af

   Inflow=3.17 cfs  0.387 afReach DP#1: WETLAND
   Outflow=3.17 cfs  0.387 af

   Inflow=1.42 cfs  0.108 afReach DP#2: MUNICIPAL CATCHBASIN
   Outflow=1.42 cfs  0.108 af

   Inflow=4.89 cfs  0.348 afReach DP#3: LOW POINT
   Outflow=4.89 cfs  0.348 af

Avg. Flow Depth=0.08'   Max Vel=1.52 fps   Inflow=0.80 cfs  0.061 afReach OL-1: CHANNEL
n=0.078   L=42.0'   S=0.1905 '/'   Capacity=60.68 cfs   Outflow=0.78 cfs  0.061 af

Avg. Flow Depth=0.15'   Max Vel=0.76 fps   Inflow=0.78 cfs  0.061 afReach OL-2: CHANNEL
n=0.078   L=170.0'   S=0.0235 '/'   Capacity=21.33 cfs   Outflow=0.70 cfs  0.061 af

Avg. Flow Depth=0.06'   Max Vel=0.75 fps   Inflow=0.70 cfs  0.061 afReach OL-3: OVERLAND
n=0.080   L=100.0'   S=0.0750 '/'   Capacity=101.43 cfs   Outflow=0.67 cfs  0.061 af

Avg. Flow Depth=0.07'   Max Vel=0.21 fps   Inflow=0.47 cfs  0.088 afReach OL-4: OVERLAND
n=0.080   L=128.0'   S=0.0050 '/'   Capacity=45.22 cfs   Outflow=0.44 cfs  0.088 af

Avg. Flow Depth=0.07'   Max Vel=0.45 fps   Inflow=0.47 cfs  0.088 afReach OL-5: OVERLAND
n=0.080   L=44.0'   S=0.0227 '/'   Capacity=55.83 cfs   Outflow=0.47 cfs  0.088 af

Peak Elev=89.75'  Storage=948 cf   Inflow=1.24 cfs  0.088 afPond DB-1: TO DP#1
   Primary=0.47 cfs  0.088 af   Secondary=0.00 cfs  0.000 af   Outflow=0.47 cfs  0.088 af
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Total Runoff Area = 4.348 ac   Runoff Volume = 0.843 af   Average Runoff Depth = 2.33"
80.08% Pervious = 3.482 ac     19.92% Impervious = 0.866 ac
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Summary for Subcatchment P10: TO WETLAND (DP#1)

Runoff = 2.60 cfs @ 12.19 hrs,  Volume= 0.239 af,  Depth= 1.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
17,904 74 >75% Grass cover, Good, HSG C
41,796 70 Woods, Good, HSG C
4,194 98 Paved parking, HSG C
1,884 89 Gravel roads, HSG C

65,778 73 Weighted Average
61,584 93.62% Pervious Area
4,194 6.38% Impervious Area

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

1.7 13 0.2150 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.8 9 0.1000 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.7 28 0.0060 0.64 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.5 50 0.0060 1.57 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 28 0.0120 1.76 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.6 64 0.0120 1.76 Shallow Concentrated Flow, grass
Unpaved   Kv= 16.1 fps

0.2 65 0.0830 4.64 Shallow Concentrated Flow, grass
Unpaved   Kv= 16.1 fps

0.2 40 0.0300 2.79 Shallow Concentrated Flow, grass
Unpaved   Kv= 16.1 fps

2.2 112 0.0300 0.87 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.0 128 0.0050 0.35 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.2 537 Total



Type III 24-hr  10-Year Rainfall=4.50"3010-POSTR2
  Printed  11/15/2021Prepared by HANNIGAN ENGINEERING, INC.

Page 31HydroCAD® 10.00-25  s/n 00840  © 2019 HydroCAD Software Solutions LLC

Subcatchment P10: TO WETLAND (DP#1)

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

2

1

0

Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=65,778 sf

Runoff Volume=0.239 af
Runoff Depth=1.90"

Flow Length=537'
Tc=13.2 min

CN=73

2.60 cfs
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Summary for Subcatchment P11: TO D.BASIN

Runoff = 1.24 cfs @ 12.08 hrs,  Volume= 0.088 af,  Depth= 2.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Adj Description
11,083 74 >75% Grass cover, Good, HSG C
1,659 98 Unconnected pavement, HSG C
5,883 89 Gravel roads, HSG C

18,625 81 80 Weighted Average, UI Adjusted
16,966 91.09% Pervious Area
1,659 8.91% Impervious Area
1,659 100.00% Unconnected

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

0.4 50 0.0830 2.05 Sheet Flow, GRAVEL
Smooth surfaces   n= 0.011   P2= 3.00"

0.0 13 0.0830 4.64 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.5 119 0.0550 3.78 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.1 38 0.5000 11.38 Shallow Concentrated Flow, GRASS
Unpaved   Kv= 16.1 fps

1.0 220 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P11: TO D.BASIN
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Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=18,625 sf

Runoff Volume=0.088 af
Runoff Depth=2.46"

Flow Length=220'
Tc=5.0 min

UI Adjusted CN=80

1.24 cfs
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Summary for Subcatchment P2: TO CATCHBASIN (DP#2)

Runoff = 1.42 cfs @ 12.07 hrs,  Volume= 0.108 af,  Depth= 3.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
1,284 74 >75% Grass cover, Good, HSG C

523 70 Woods, Good, HSG C
12,506 98 Paved parking, HSG C

96 89 Gravel roads, HSG C
14,409 95 Weighted Average
1,903 13.21% Pervious Area

12,506 86.79% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

2.2 653 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.7 703 Total,  Increased to minimum Tc = 5.0 min

Subcatchment P2: TO CATCHBASIN (DP#2)
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Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=14,409 sf

Runoff Volume=0.108 af
Runoff Depth=3.92"

Flow Length=703'
Slope=0.0600 '/'

Tc=5.0 min
CN=95

1.42 cfs
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Summary for Subcatchment P3: TO LOW POINT (DP#3)

Runoff = 4.89 cfs @ 12.08 hrs,  Volume= 0.348 af,  Depth= 2.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
8,024 74 >75% Grass cover, Good, HSG C

49,390 70 Woods, Good, HSG C
12,433 98 Paved parking, HSG C
12,466 89 Gravel roads, HSG C
82,313 77 Weighted Average
69,880 84.90% Pervious Area
12,433 15.10% Impervious Area

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

0.2 35 0.1400 2.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 15 0.0320 1.10 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 53 0.0320 3.63 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 54 0.0320 2.88 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.0 28 0.4200 10.43 Shallow Concentrated Flow, GRASS/BRUSH
Unpaved   Kv= 16.1 fps

1.4 171 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 356 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P3: TO LOW POINT (DP#3)

Runoff
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Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=82,313 sf

Runoff Volume=0.348 af
Runoff Depth=2.21"

Flow Length=356'
Tc=5.0 min

CN=77

4.89 cfs
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Summary for Subcatchment P4: TO DCB-B

Runoff = 0.80 cfs @ 12.07 hrs,  Volume= 0.061 af,  Depth= 3.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
1,350 74 >75% Grass cover, Good, HSG C
6,943 98 Paved parking, HSG C
8,293 94 Weighted Average
1,350 16.28% Pervious Area
6,943 83.72% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.0 312 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 362 Total,  Increased to minimum Tc = 5.0 min

Subcatchment P4: TO DCB-B
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Type III 24-hr
10-Year Rainfall=4.50"

Runoff Area=8,293 sf
Runoff Volume=0.061 af

Runoff Depth=3.82"
Flow Length=362'

Slope=0.0600 '/'
Tc=5.0 min

CN=94

0.80 cfs
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Summary for Reach 2R: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 3.82"    for  10-Year event
Inflow = 0.67 cfs @ 12.25 hrs,  Volume= 0.061 af
Outflow = 0.65 cfs @ 12.32 hrs,  Volume= 0.061 af,  Atten= 4%,  Lag= 4.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.67 fps,  Min. Travel Time= 2.5 min
Avg. Velocity = 0.22 fps,  Avg. Travel Time= 7.4 min

Peak Storage= 97 cf @ 12.28 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 87.64 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 100.0'   Slope= 0.0560 '/'
Inlet Invert= 90.00',  Outlet Invert= 84.40'

‡

Reach 2R: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.06'

Max Vel=0.67 fps
n=0.080
L=100.0'

S=0.0560 '/'
Capacity=87.64 cfs
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Summary for Reach DCB-B: TO OUTFALL

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 3.82"    for  10-Year event
Inflow = 0.80 cfs @ 12.07 hrs,  Volume= 0.061 af
Outflow = 0.80 cfs @ 12.07 hrs,  Volume= 0.061 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DCB-B: TO OUTFALL

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=0.190 ac
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Summary for Reach DP#1: WETLAND

Inflow Area = 2.128 ac, 13.80% Impervious,  Inflow Depth = 2.18"    for  10-Year event
Inflow = 3.17 cfs @ 12.21 hrs,  Volume= 0.387 af
Outflow = 3.17 cfs @ 12.21 hrs,  Volume= 0.387 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1: WETLAND
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Inflow Area=2.128 ac
3.17 cfs
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Summary for Reach DP#2: MUNICIPAL CATCHBASIN

Inflow Area = 0.331 ac, 86.79% Impervious,  Inflow Depth = 3.92"    for  10-Year event
Inflow = 1.42 cfs @ 12.07 hrs,  Volume= 0.108 af
Outflow = 1.42 cfs @ 12.07 hrs,  Volume= 0.108 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#2: MUNICIPAL CATCHBASIN
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Summary for Reach DP#3: LOW POINT

Inflow Area = 1.890 ac, 15.10% Impervious,  Inflow Depth = 2.21"    for  10-Year event
Inflow = 4.89 cfs @ 12.08 hrs,  Volume= 0.348 af
Outflow = 4.89 cfs @ 12.08 hrs,  Volume= 0.348 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#3: LOW POINT

Inflow
Outflow

Hydrograph
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Inflow Area=1.890 ac
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Summary for Reach OL-1: CHANNEL

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 3.82"    for  10-Year event
Inflow = 0.80 cfs @ 12.07 hrs,  Volume= 0.061 af
Outflow = 0.78 cfs @ 12.09 hrs,  Volume= 0.061 af,  Atten= 2%,  Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.52 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 0.45 fps,  Avg. Travel Time= 1.6 min

Peak Storage= 22 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.08'
Bank-Full Depth= 1.00'  Flow Area= 9.0 sf,  Capacity= 60.68 cfs

6.00'  x  1.00'  deep channel,  n= 0.078  Riprap, 12-inch
Side Slope Z-value= 3.0 '/'   Top Width= 12.00'
Length= 42.0'   Slope= 0.1905 '/'
Inlet Invert= 110.00',  Outlet Invert= 102.00'

‡

Reach OL-1: CHANNEL
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Inflow Area=0.190 ac
Avg. Flow Depth=0.08'

Max Vel=1.52 fps
n=0.078
L=42.0'

S=0.1905 '/'
Capacity=60.68 cfs
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Summary for Reach OL-2: CHANNEL

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 3.82"    for  10-Year event
Inflow = 0.78 cfs @ 12.09 hrs,  Volume= 0.061 af
Outflow = 0.70 cfs @ 12.19 hrs,  Volume= 0.061 af,  Atten= 10%,  Lag= 6.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.76 fps,  Min. Travel Time= 3.7 min
Avg. Velocity = 0.20 fps,  Avg. Travel Time= 14.4 min

Peak Storage= 159 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.15'
Bank-Full Depth= 1.00'  Flow Area= 9.0 sf,  Capacity= 21.33 cfs

6.00'  x  1.00'  deep channel,  n= 0.078  Riprap, 12-inch
Side Slope Z-value= 3.0 '/'   Top Width= 12.00'
Length= 170.0'   Slope= 0.0235 '/'
Inlet Invert= 102.00',  Outlet Invert= 98.00'

‡

Reach OL-2: CHANNEL
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Inflow Area=0.190 ac
Avg. Flow Depth=0.15'

Max Vel=0.76 fps
n=0.078
L=170.0'

S=0.0235 '/'
Capacity=21.33 cfs

0.78 cfs

0.70 cfs



Type III 24-hr  10-Year Rainfall=4.50"3010-POSTR2
  Printed  11/15/2021Prepared by HANNIGAN ENGINEERING, INC.

Page 45HydroCAD® 10.00-25  s/n 00840  © 2019 HydroCAD Software Solutions LLC

Summary for Reach OL-3: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 3.82"    for  10-Year event
Inflow = 0.70 cfs @ 12.19 hrs,  Volume= 0.061 af
Outflow = 0.67 cfs @ 12.25 hrs,  Volume= 0.061 af,  Atten= 4%,  Lag= 3.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.75 fps,  Min. Travel Time= 2.2 min
Avg. Velocity = 0.26 fps,  Avg. Travel Time= 6.5 min

Peak Storage= 92 cf @ 12.21 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 101.43 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 100.0'   Slope= 0.0750 '/'
Inlet Invert= 97.50',  Outlet Invert= 90.00'

‡

Reach OL-3: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.06'

Max Vel=0.75 fps
n=0.080
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Summary for Reach OL-4: OVERLAND

Inflow Area = 0.428 ac, 8.91% Impervious,  Inflow Depth = 2.46"    for  10-Year event
Inflow = 0.47 cfs @ 12.39 hrs,  Volume= 0.088 af
Outflow = 0.44 cfs @ 12.68 hrs,  Volume= 0.088 af,  Atten= 6%,  Lag= 17.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.21 fps,  Min. Travel Time= 10.0 min
Avg. Velocity = 0.08 fps,  Avg. Travel Time= 25.6 min

Peak Storage= 263 cf @ 12.52 hrs
Average Depth at Peak Storage= 0.07'
Bank-Full Depth= 1.00'  Flow Area= 40.0 sf,  Capacity= 45.22 cfs

30.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 50.00'
Length= 128.0'   Slope= 0.0050 '/'
Inlet Invert= 85.00',  Outlet Invert= 84.36'

‡

Reach OL-4: OVERLAND
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Inflow Area=0.428 ac
Avg. Flow Depth=0.07'

Max Vel=0.21 fps
n=0.080
L=128.0'

S=0.0050 '/'
Capacity=45.22 cfs
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Summary for Reach OL-5: OVERLAND

Inflow Area = 0.428 ac, 8.91% Impervious,  Inflow Depth = 2.46"    for  10-Year event
Inflow = 0.47 cfs @ 12.34 hrs,  Volume= 0.088 af
Outflow = 0.47 cfs @ 12.39 hrs,  Volume= 0.088 af,  Atten= 0%,  Lag= 2.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.45 fps,  Min. Travel Time= 1.6 min
Avg. Velocity = 0.18 fps,  Avg. Travel Time= 4.0 min

Peak Storage= 46 cf @ 12.36 hrs
Average Depth at Peak Storage= 0.07'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 55.83 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 44.0'   Slope= 0.0227 '/'
Inlet Invert= 86.00',  Outlet Invert= 85.00'

‡

Reach OL-5: OVERLAND
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Avg. Flow Depth=0.07'
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Summary for Pond DB-1: TO DP#1

Inflow Area = 0.428 ac, 8.91% Impervious,  Inflow Depth = 2.46"    for  10-Year event
Inflow = 1.24 cfs @ 12.08 hrs,  Volume= 0.088 af
Outflow = 0.47 cfs @ 12.34 hrs,  Volume= 0.088 af,  Atten= 62%,  Lag= 16.0 min
Primary = 0.47 cfs @ 12.34 hrs,  Volume= 0.088 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 89.75' @ 12.34 hrs   Surf.Area= 1,463 sf   Storage= 948 cf

Plug-Flow detention time= 28.3 min calculated for 0.088 af (100% of inflow)
Center-of-Mass det. time= 28.3 min ( 853.8 - 825.5 )

Volume Invert Avail.Storage Storage Description
#1 89.00' 5,611 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
89.00 1,060 0 0
90.00 1,596 1,328 1,328
92.00 2,687 4,283 5,611

Device Routing     Invert Outlet Devices
#1 Secondary 91.00' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Device 5 87.50' Special & User-Defined   
Head  (feet)  0.00  1.00  15.00   
Disch. (cfs)  0.000  0.170  0.170   

#3 Device 5 90.50' 2.6' long Sharp-Crested Rectangular Weir X 3.00   
2 End Contraction(s)   0.5' Crest Height   

#4 Device 5 89.40' 6.0" Vert. Orifice/Grate    C= 0.600   
#5 Primary 87.40' 12.0"  Round Culvert   

L= 30.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 87.40' / 87.00'   S= 0.0133 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.47 cfs @ 12.34 hrs  HW=89.75'   (Free Discharge)
5=Culvert  (Passes 0.47 cfs of 4.06 cfs potential flow)

2=Special & User-Defined  (Custom Controls 0.17 cfs)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=Orifice/Grate  (Orifice Controls 0.30 cfs @ 2.02 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=89.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond DB-1: TO DP#1
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 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=65,778 sf   6.38% Impervious   Runoff Depth=2.52"Subcatchment P10: TO WETLAND (DP#1)
   Flow Length=537'   Tc=13.2 min   CN=73   Runoff=3.48 cfs  0.317 af

Runoff Area=18,625 sf   8.91% Impervious   Runoff Depth=3.16"Subcatchment P11: TO D.BASIN
   Flow Length=220'   Tc=5.0 min   UI Adjusted CN=80   Runoff=1.58 cfs  0.112 af

Runoff Area=14,409 sf   86.79% Impervious   Runoff Depth=4.72"Subcatchment P2: TO CATCHBASIN 
   Flow Length=703'   Slope=0.0600 '/'   Tc=5.0 min   CN=95   Runoff=1.68 cfs  0.130 af

Runoff Area=82,313 sf   15.10% Impervious   Runoff Depth=2.88"Subcatchment P3: TO LOW POINT (DP#3)
   Flow Length=356'   Tc=5.0 min   CN=77   Runoff=6.38 cfs  0.453 af

Runoff Area=8,293 sf   83.72% Impervious   Runoff Depth=4.60"Subcatchment P4: TO DCB-B
   Flow Length=362'   Slope=0.0600 '/'   Tc=5.0 min   CN=94   Runoff=0.96 cfs  0.073 af

Avg. Flow Depth=0.07'   Max Vel=0.72 fps   Inflow=0.81 cfs  0.073 afReach 2R: OVERLAND
n=0.080   L=100.0'   S=0.0560 '/'   Capacity=87.64 cfs   Outflow=0.78 cfs  0.073 af

   Inflow=0.96 cfs  0.073 afReach DCB-B: TO OUTFALL
   Outflow=0.96 cfs  0.073 af

   Inflow=4.21 cfs  0.502 afReach DP#1: WETLAND
   Outflow=4.21 cfs  0.502 af

   Inflow=1.68 cfs  0.130 afReach DP#2: MUNICIPAL CATCHBASIN
   Outflow=1.68 cfs  0.130 af

   Inflow=6.38 cfs  0.453 afReach DP#3: LOW POINT
   Outflow=6.38 cfs  0.453 af

Avg. Flow Depth=0.09'   Max Vel=1.63 fps   Inflow=0.96 cfs  0.073 afReach OL-1: CHANNEL
n=0.078   L=42.0'   S=0.1905 '/'   Capacity=60.68 cfs   Outflow=0.94 cfs  0.073 af

Avg. Flow Depth=0.16'   Max Vel=0.82 fps   Inflow=0.94 cfs  0.073 afReach OL-2: CHANNEL
n=0.078   L=170.0'   S=0.0235 '/'   Capacity=21.33 cfs   Outflow=0.85 cfs  0.073 af

Avg. Flow Depth=0.07'   Max Vel=0.81 fps   Inflow=0.85 cfs  0.073 afReach OL-3: OVERLAND
n=0.080   L=100.0'   S=0.0750 '/'   Capacity=101.43 cfs   Outflow=0.81 cfs  0.073 af

Avg. Flow Depth=0.08'   Max Vel=0.24 fps   Inflow=0.64 cfs  0.112 afReach OL-4: OVERLAND
n=0.080   L=128.0'   S=0.0050 '/'   Capacity=45.22 cfs   Outflow=0.62 cfs  0.112 af

Avg. Flow Depth=0.08'   Max Vel=0.51 fps   Inflow=0.65 cfs  0.112 afReach OL-5: OVERLAND
n=0.080   L=44.0'   S=0.0227 '/'   Capacity=55.83 cfs   Outflow=0.64 cfs  0.112 af

Peak Elev=89.91'  Storage=1,185 cf   Inflow=1.58 cfs  0.112 afPond DB-1: TO DP#1
   Primary=0.65 cfs  0.112 af   Secondary=0.00 cfs  0.000 af   Outflow=0.65 cfs  0.112 af
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Total Runoff Area = 4.348 ac   Runoff Volume = 1.085 af   Average Runoff Depth = 2.99"
80.08% Pervious = 3.482 ac     19.92% Impervious = 0.866 ac
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Summary for Subcatchment P10: TO WETLAND (DP#1)

Runoff = 3.48 cfs @ 12.19 hrs,  Volume= 0.317 af,  Depth= 2.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
17,904 74 >75% Grass cover, Good, HSG C
41,796 70 Woods, Good, HSG C
4,194 98 Paved parking, HSG C
1,884 89 Gravel roads, HSG C

65,778 73 Weighted Average
61,584 93.62% Pervious Area
4,194 6.38% Impervious Area

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

1.7 13 0.2150 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.8 9 0.1000 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.7 28 0.0060 0.64 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.5 50 0.0060 1.57 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 28 0.0120 1.76 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.6 64 0.0120 1.76 Shallow Concentrated Flow, grass
Unpaved   Kv= 16.1 fps

0.2 65 0.0830 4.64 Shallow Concentrated Flow, grass
Unpaved   Kv= 16.1 fps

0.2 40 0.0300 2.79 Shallow Concentrated Flow, grass
Unpaved   Kv= 16.1 fps

2.2 112 0.0300 0.87 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.0 128 0.0050 0.35 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.2 537 Total
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Subcatchment P10: TO WETLAND (DP#1)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=65,778 sf

Runoff Volume=0.317 af
Runoff Depth=2.52"

Flow Length=537'
Tc=13.2 min

CN=73

3.48 cfs
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Summary for Subcatchment P11: TO D.BASIN

Runoff = 1.58 cfs @ 12.08 hrs,  Volume= 0.112 af,  Depth= 3.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Adj Description
11,083 74 >75% Grass cover, Good, HSG C
1,659 98 Unconnected pavement, HSG C
5,883 89 Gravel roads, HSG C

18,625 81 80 Weighted Average, UI Adjusted
16,966 91.09% Pervious Area
1,659 8.91% Impervious Area
1,659 100.00% Unconnected

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

0.4 50 0.0830 2.05 Sheet Flow, GRAVEL
Smooth surfaces   n= 0.011   P2= 3.00"

0.0 13 0.0830 4.64 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.5 119 0.0550 3.78 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.1 38 0.5000 11.38 Shallow Concentrated Flow, GRASS
Unpaved   Kv= 16.1 fps

1.0 220 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P11: TO D.BASIN

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=18,625 sf

Runoff Volume=0.112 af
Runoff Depth=3.16"

Flow Length=220'
Tc=5.0 min

UI Adjusted CN=80

1.58 cfs
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Summary for Subcatchment P2: TO CATCHBASIN (DP#2)

Runoff = 1.68 cfs @ 12.07 hrs,  Volume= 0.130 af,  Depth= 4.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
1,284 74 >75% Grass cover, Good, HSG C

523 70 Woods, Good, HSG C
12,506 98 Paved parking, HSG C

96 89 Gravel roads, HSG C
14,409 95 Weighted Average
1,903 13.21% Pervious Area

12,506 86.79% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

2.2 653 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.7 703 Total,  Increased to minimum Tc = 5.0 min

Subcatchment P2: TO CATCHBASIN (DP#2)

Runoff

Hydrograph
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Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=14,409 sf

Runoff Volume=0.130 af
Runoff Depth=4.72"

Flow Length=703'
Slope=0.0600 '/'

Tc=5.0 min
CN=95

1.68 cfs
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Summary for Subcatchment P3: TO LOW POINT (DP#3)

Runoff = 6.38 cfs @ 12.08 hrs,  Volume= 0.453 af,  Depth= 2.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
8,024 74 >75% Grass cover, Good, HSG C

49,390 70 Woods, Good, HSG C
12,433 98 Paved parking, HSG C
12,466 89 Gravel roads, HSG C
82,313 77 Weighted Average
69,880 84.90% Pervious Area
12,433 15.10% Impervious Area

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

0.2 35 0.1400 2.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 15 0.0320 1.10 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 53 0.0320 3.63 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 54 0.0320 2.88 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.0 28 0.4200 10.43 Shallow Concentrated Flow, GRASS/BRUSH
Unpaved   Kv= 16.1 fps

1.4 171 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 356 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P3: TO LOW POINT (DP#3)

Runoff

Hydrograph
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Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=82,313 sf

Runoff Volume=0.453 af
Runoff Depth=2.88"

Flow Length=356'
Tc=5.0 min

CN=77

6.38 cfs
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Summary for Subcatchment P4: TO DCB-B

Runoff = 0.96 cfs @ 12.07 hrs,  Volume= 0.073 af,  Depth= 4.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
1,350 74 >75% Grass cover, Good, HSG C
6,943 98 Paved parking, HSG C
8,293 94 Weighted Average
1,350 16.28% Pervious Area
6,943 83.72% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.0 312 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 362 Total,  Increased to minimum Tc = 5.0 min

Subcatchment P4: TO DCB-B
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Type III 24-hr
25-Year Rainfall=5.30"

Runoff Area=8,293 sf
Runoff Volume=0.073 af

Runoff Depth=4.60"
Flow Length=362'

Slope=0.0600 '/'
Tc=5.0 min

CN=94

0.96 cfs
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Summary for Reach 2R: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 4.60"    for  25-Year event
Inflow = 0.81 cfs @ 12.24 hrs,  Volume= 0.073 af
Outflow = 0.78 cfs @ 12.31 hrs,  Volume= 0.073 af,  Atten= 4%,  Lag= 3.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.72 fps,  Min. Travel Time= 2.3 min
Avg. Velocity = 0.23 fps,  Avg. Travel Time= 7.2 min

Peak Storage= 110 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.07'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 87.64 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 100.0'   Slope= 0.0560 '/'
Inlet Invert= 90.00',  Outlet Invert= 84.40'

‡

Reach 2R: OVERLAND

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.9

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=0.190 ac
Avg. Flow Depth=0.07'

Max Vel=0.72 fps
n=0.080
L=100.0'

S=0.0560 '/'
Capacity=87.64 cfs

0.81 cfs

0.78 cfs
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Summary for Reach DCB-B: TO OUTFALL

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 4.60"    for  25-Year event
Inflow = 0.96 cfs @ 12.07 hrs,  Volume= 0.073 af
Outflow = 0.96 cfs @ 12.07 hrs,  Volume= 0.073 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DCB-B: TO OUTFALL
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Inflow Area=0.190 ac
0.96 cfs

0.96 cfs



Type III 24-hr  25-Year Rainfall=5.30"3010-POSTR2
  Printed  11/15/2021Prepared by HANNIGAN ENGINEERING, INC.

Page 62HydroCAD® 10.00-25  s/n 00840  © 2019 HydroCAD Software Solutions LLC

Summary for Reach DP#1: WETLAND

Inflow Area = 2.128 ac, 13.80% Impervious,  Inflow Depth = 2.83"    for  25-Year event
Inflow = 4.21 cfs @ 12.21 hrs,  Volume= 0.502 af
Outflow = 4.21 cfs @ 12.21 hrs,  Volume= 0.502 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1: WETLAND
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Inflow Area=2.128 ac
4.21 cfs

4.21 cfs
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Summary for Reach DP#2: MUNICIPAL CATCHBASIN

Inflow Area = 0.331 ac, 86.79% Impervious,  Inflow Depth = 4.72"    for  25-Year event
Inflow = 1.68 cfs @ 12.07 hrs,  Volume= 0.130 af
Outflow = 1.68 cfs @ 12.07 hrs,  Volume= 0.130 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#2: MUNICIPAL CATCHBASIN
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Inflow Area=0.331 ac
1.68 cfs

1.68 cfs
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Summary for Reach DP#3: LOW POINT

Inflow Area = 1.890 ac, 15.10% Impervious,  Inflow Depth = 2.88"    for  25-Year event
Inflow = 6.38 cfs @ 12.08 hrs,  Volume= 0.453 af
Outflow = 6.38 cfs @ 12.08 hrs,  Volume= 0.453 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#3: LOW POINT
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Inflow Area=1.890 ac
6.38 cfs

6.38 cfs
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Summary for Reach OL-1: CHANNEL

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 4.60"    for  25-Year event
Inflow = 0.96 cfs @ 12.07 hrs,  Volume= 0.073 af
Outflow = 0.94 cfs @ 12.09 hrs,  Volume= 0.073 af,  Atten= 2%,  Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.63 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 0.46 fps,  Avg. Travel Time= 1.5 min

Peak Storage= 24 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.09'
Bank-Full Depth= 1.00'  Flow Area= 9.0 sf,  Capacity= 60.68 cfs

6.00'  x  1.00'  deep channel,  n= 0.078  Riprap, 12-inch
Side Slope Z-value= 3.0 '/'   Top Width= 12.00'
Length= 42.0'   Slope= 0.1905 '/'
Inlet Invert= 110.00',  Outlet Invert= 102.00'

‡

Reach OL-1: CHANNEL
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Inflow Area=0.190 ac
Avg. Flow Depth=0.09'

Max Vel=1.63 fps
n=0.078
L=42.0'

S=0.1905 '/'
Capacity=60.68 cfs

0.96 cfs

0.94 cfs
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Summary for Reach OL-2: CHANNEL

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 4.60"    for  25-Year event
Inflow = 0.94 cfs @ 12.09 hrs,  Volume= 0.073 af
Outflow = 0.85 cfs @ 12.18 hrs,  Volume= 0.073 af,  Atten= 9%,  Lag= 5.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.82 fps,  Min. Travel Time= 3.5 min
Avg. Velocity = 0.21 fps,  Avg. Travel Time= 13.6 min

Peak Storage= 179 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.16'
Bank-Full Depth= 1.00'  Flow Area= 9.0 sf,  Capacity= 21.33 cfs

6.00'  x  1.00'  deep channel,  n= 0.078  Riprap, 12-inch
Side Slope Z-value= 3.0 '/'   Top Width= 12.00'
Length= 170.0'   Slope= 0.0235 '/'
Inlet Invert= 102.00',  Outlet Invert= 98.00'

‡

Reach OL-2: CHANNEL
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Inflow Area=0.190 ac
Avg. Flow Depth=0.16'

Max Vel=0.82 fps
n=0.078
L=170.0'

S=0.0235 '/'
Capacity=21.33 cfs

0.94 cfs

0.85 cfs
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Summary for Reach OL-3: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 4.60"    for  25-Year event
Inflow = 0.85 cfs @ 12.18 hrs,  Volume= 0.073 af
Outflow = 0.81 cfs @ 12.24 hrs,  Volume= 0.073 af,  Atten= 4%,  Lag= 3.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.81 fps,  Min. Travel Time= 2.1 min
Avg. Velocity = 0.26 fps,  Avg. Travel Time= 6.4 min

Peak Storage= 103 cf @ 12.20 hrs
Average Depth at Peak Storage= 0.07'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 101.43 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 100.0'   Slope= 0.0750 '/'
Inlet Invert= 97.50',  Outlet Invert= 90.00'

‡

Reach OL-3: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.07'

Max Vel=0.81 fps
n=0.080
L=100.0'

S=0.0750 '/'
Capacity=101.43 cfs
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Summary for Reach OL-4: OVERLAND

Inflow Area = 0.428 ac, 8.91% Impervious,  Inflow Depth = 3.16"    for  25-Year event
Inflow = 0.64 cfs @ 12.35 hrs,  Volume= 0.112 af
Outflow = 0.62 cfs @ 12.62 hrs,  Volume= 0.112 af,  Atten= 4%,  Lag= 16.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.24 fps,  Min. Travel Time= 8.8 min
Avg. Velocity = 0.09 fps,  Avg. Travel Time= 24.1 min

Peak Storage= 324 cf @ 12.48 hrs
Average Depth at Peak Storage= 0.08'
Bank-Full Depth= 1.00'  Flow Area= 40.0 sf,  Capacity= 45.22 cfs

30.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 50.00'
Length= 128.0'   Slope= 0.0050 '/'
Inlet Invert= 85.00',  Outlet Invert= 84.36'

‡

Reach OL-4: OVERLAND
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Inflow Area=0.428 ac
Avg. Flow Depth=0.08'

Max Vel=0.24 fps
n=0.080
L=128.0'

S=0.0050 '/'
Capacity=45.22 cfs

0.64 cfs

0.62 cfs
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Summary for Reach OL-5: OVERLAND

Inflow Area = 0.428 ac, 8.91% Impervious,  Inflow Depth = 3.16"    for  25-Year event
Inflow = 0.65 cfs @ 12.31 hrs,  Volume= 0.112 af
Outflow = 0.64 cfs @ 12.35 hrs,  Volume= 0.112 af,  Atten= 0%,  Lag= 2.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.51 fps,  Min. Travel Time= 1.4 min
Avg. Velocity = 0.19 fps,  Avg. Travel Time= 3.8 min

Peak Storage= 56 cf @ 12.32 hrs
Average Depth at Peak Storage= 0.08'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 55.83 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 44.0'   Slope= 0.0227 '/'
Inlet Invert= 86.00',  Outlet Invert= 85.00'

‡

Reach OL-5: OVERLAND
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Inflow Area=0.428 ac
Avg. Flow Depth=0.08'

Max Vel=0.51 fps
n=0.080
L=44.0'

S=0.0227 '/'
Capacity=55.83 cfs

0.65 cfs

0.64 cfs
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Summary for Pond DB-1: TO DP#1

Inflow Area = 0.428 ac, 8.91% Impervious,  Inflow Depth = 3.16"    for  25-Year event
Inflow = 1.58 cfs @ 12.08 hrs,  Volume= 0.112 af
Outflow = 0.65 cfs @ 12.31 hrs,  Volume= 0.112 af,  Atten= 59%,  Lag= 13.8 min
Primary = 0.65 cfs @ 12.31 hrs,  Volume= 0.112 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 89.91' @ 12.31 hrs   Surf.Area= 1,547 sf   Storage= 1,185 cf

Plug-Flow detention time= 28.3 min calculated for 0.112 af (100% of inflow)
Center-of-Mass det. time= 28.1 min ( 846.4 - 818.4 )

Volume Invert Avail.Storage Storage Description
#1 89.00' 5,611 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
89.00 1,060 0 0
90.00 1,596 1,328 1,328
92.00 2,687 4,283 5,611

Device Routing     Invert Outlet Devices
#1 Secondary 91.00' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Device 5 87.50' Special & User-Defined   
Head  (feet)  0.00  1.00  15.00   
Disch. (cfs)  0.000  0.170  0.170   

#3 Device 5 90.50' 2.6' long Sharp-Crested Rectangular Weir X 3.00   
2 End Contraction(s)   0.5' Crest Height   

#4 Device 5 89.40' 6.0" Vert. Orifice/Grate    C= 0.600   
#5 Primary 87.40' 12.0"  Round Culvert   

L= 30.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 87.40' / 87.00'   S= 0.0133 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.65 cfs @ 12.31 hrs  HW=89.91'   (Free Discharge)
5=Culvert  (Passes 0.65 cfs of 4.23 cfs potential flow)

2=Special & User-Defined  (Custom Controls 0.17 cfs)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=Orifice/Grate  (Orifice Controls 0.48 cfs @ 2.45 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=89.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond DB-1: TO DP#1

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

1

0

Inflow Area=0.428 ac
Peak Elev=89.91'
Storage=1,185 cf

1.58 cfs

0.65 cfs

0.65 cfs

0.00 cfs
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 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=65,778 sf   6.38% Impervious   Runoff Depth=3.51"Subcatchment P10: TO WETLAND (DP#1)
   Flow Length=537'   Tc=13.2 min   CN=73   Runoff=4.88 cfs  0.441 af

Runoff Area=18,625 sf   8.91% Impervious   Runoff Depth=4.24"Subcatchment P11: TO D.BASIN
   Flow Length=220'   Tc=5.0 min   UI Adjusted CN=80   Runoff=2.12 cfs  0.151 af

Runoff Area=14,409 sf   86.79% Impervious   Runoff Depth=5.91"Subcatchment P2: TO CATCHBASIN 
   Flow Length=703'   Slope=0.0600 '/'   Tc=5.0 min   CN=95   Runoff=2.08 cfs  0.163 af

Runoff Area=82,313 sf   15.10% Impervious   Runoff Depth=3.92"Subcatchment P3: TO LOW POINT (DP#3)
   Flow Length=356'   Tc=5.0 min   CN=77   Runoff=8.67 cfs  0.617 af

Runoff Area=8,293 sf   83.72% Impervious   Runoff Depth=5.79"Subcatchment P4: TO DCB-B
   Flow Length=362'   Slope=0.0600 '/'   Tc=5.0 min   CN=94   Runoff=1.19 cfs  0.092 af

Avg. Flow Depth=0.08'   Max Vel=0.79 fps   Inflow=1.02 cfs  0.092 afReach 2R: OVERLAND
n=0.080   L=100.0'   S=0.0560 '/'   Capacity=87.64 cfs   Outflow=0.99 cfs  0.092 af

   Inflow=1.19 cfs  0.092 afReach DCB-B: TO OUTFALL
   Outflow=1.19 cfs  0.092 af

   Inflow=5.89 cfs  0.684 afReach DP#1: WETLAND
   Outflow=5.89 cfs  0.684 af

   Inflow=2.08 cfs  0.163 afReach DP#2: MUNICIPAL CATCHBASIN
   Outflow=2.08 cfs  0.163 af

   Inflow=8.67 cfs  0.617 afReach DP#3: LOW POINT
   Outflow=8.67 cfs  0.617 af

Avg. Flow Depth=0.10'   Max Vel=1.77 fps   Inflow=1.19 cfs  0.092 afReach OL-1: CHANNEL
n=0.078   L=42.0'   S=0.1905 '/'   Capacity=60.68 cfs   Outflow=1.16 cfs  0.092 af

Avg. Flow Depth=0.19'   Max Vel=0.89 fps   Inflow=1.16 cfs  0.092 afReach OL-2: CHANNEL
n=0.078   L=170.0'   S=0.0235 '/'   Capacity=21.33 cfs   Outflow=1.08 cfs  0.092 af

Avg. Flow Depth=0.08'   Max Vel=0.88 fps   Inflow=1.08 cfs  0.092 afReach OL-3: OVERLAND
n=0.080   L=100.0'   S=0.0750 '/'   Capacity=101.43 cfs   Outflow=1.02 cfs  0.092 af

Avg. Flow Depth=0.10'   Max Vel=0.27 fps   Inflow=0.85 cfs  0.151 afReach OL-4: OVERLAND
n=0.080   L=128.0'   S=0.0050 '/'   Capacity=45.22 cfs   Outflow=0.82 cfs  0.151 af

Avg. Flow Depth=0.09'   Max Vel=0.56 fps   Inflow=0.85 cfs  0.151 afReach OL-5: OVERLAND
n=0.080   L=44.0'   S=0.0227 '/'   Capacity=55.83 cfs   Outflow=0.85 cfs  0.151 af

Peak Elev=90.16'  Storage=1,598 cf   Inflow=2.12 cfs  0.151 afPond DB-1: TO DP#1
   Primary=0.85 cfs  0.151 af   Secondary=0.00 cfs  0.000 af   Outflow=0.85 cfs  0.151 af
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Total Runoff Area = 4.348 ac   Runoff Volume = 1.464 af   Average Runoff Depth = 4.04"
80.08% Pervious = 3.482 ac     19.92% Impervious = 0.866 ac
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Summary for Subcatchment P10: TO WETLAND (DP#1)

Runoff = 4.88 cfs @ 12.19 hrs,  Volume= 0.441 af,  Depth= 3.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
17,904 74 >75% Grass cover, Good, HSG C
41,796 70 Woods, Good, HSG C
4,194 98 Paved parking, HSG C
1,884 89 Gravel roads, HSG C

65,778 73 Weighted Average
61,584 93.62% Pervious Area
4,194 6.38% Impervious Area

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

1.7 13 0.2150 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.8 9 0.1000 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.7 28 0.0060 0.64 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.5 50 0.0060 1.57 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 28 0.0120 1.76 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.6 64 0.0120 1.76 Shallow Concentrated Flow, grass
Unpaved   Kv= 16.1 fps

0.2 65 0.0830 4.64 Shallow Concentrated Flow, grass
Unpaved   Kv= 16.1 fps

0.2 40 0.0300 2.79 Shallow Concentrated Flow, grass
Unpaved   Kv= 16.1 fps

2.2 112 0.0300 0.87 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.0 128 0.0050 0.35 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.2 537 Total
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Subcatchment P10: TO WETLAND (DP#1)

Runoff
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Type III 24-hr
100-Year Rainfall=6.50"
Runoff Area=65,778 sf

Runoff Volume=0.441 af
Runoff Depth=3.51"

Flow Length=537'
Tc=13.2 min

CN=73

4.88 cfs
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Summary for Subcatchment P11: TO D.BASIN

Runoff = 2.12 cfs @ 12.07 hrs,  Volume= 0.151 af,  Depth= 4.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Adj Description
11,083 74 >75% Grass cover, Good, HSG C
1,659 98 Unconnected pavement, HSG C
5,883 89 Gravel roads, HSG C

18,625 81 80 Weighted Average, UI Adjusted
16,966 91.09% Pervious Area
1,659 8.91% Impervious Area
1,659 100.00% Unconnected

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

0.4 50 0.0830 2.05 Sheet Flow, GRAVEL
Smooth surfaces   n= 0.011   P2= 3.00"

0.0 13 0.0830 4.64 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.5 119 0.0550 3.78 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.1 38 0.5000 11.38 Shallow Concentrated Flow, GRASS
Unpaved   Kv= 16.1 fps

1.0 220 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P11: TO D.BASIN

Runoff
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Type III 24-hr
100-Year Rainfall=6.50"
Runoff Area=18,625 sf

Runoff Volume=0.151 af
Runoff Depth=4.24"

Flow Length=220'
Tc=5.0 min

UI Adjusted CN=80

2.12 cfs
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Summary for Subcatchment P2: TO CATCHBASIN (DP#2)

Runoff = 2.08 cfs @ 12.07 hrs,  Volume= 0.163 af,  Depth= 5.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
1,284 74 >75% Grass cover, Good, HSG C

523 70 Woods, Good, HSG C
12,506 98 Paved parking, HSG C

96 89 Gravel roads, HSG C
14,409 95 Weighted Average
1,903 13.21% Pervious Area

12,506 86.79% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

2.2 653 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.7 703 Total,  Increased to minimum Tc = 5.0 min

Subcatchment P2: TO CATCHBASIN (DP#2)
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Type III 24-hr
100-Year Rainfall=6.50"
Runoff Area=14,409 sf

Runoff Volume=0.163 af
Runoff Depth=5.91"

Flow Length=703'
Slope=0.0600 '/'

Tc=5.0 min
CN=95

2.08 cfs
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Summary for Subcatchment P3: TO LOW POINT (DP#3)

Runoff = 8.67 cfs @ 12.08 hrs,  Volume= 0.617 af,  Depth= 3.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
8,024 74 >75% Grass cover, Good, HSG C

49,390 70 Woods, Good, HSG C
12,433 98 Paved parking, HSG C
12,466 89 Gravel roads, HSG C
82,313 77 Weighted Average
69,880 84.90% Pervious Area
12,433 15.10% Impervious Area

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

0.2 35 0.1400 2.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 15 0.0320 1.10 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 53 0.0320 3.63 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 54 0.0320 2.88 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.0 28 0.4200 10.43 Shallow Concentrated Flow, GRASS/BRUSH
Unpaved   Kv= 16.1 fps

1.4 171 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 356 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P3: TO LOW POINT (DP#3)

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

9

8

7

6

5

4

3

2

1

0

Type III 24-hr
100-Year Rainfall=6.50"
Runoff Area=82,313 sf

Runoff Volume=0.617 af
Runoff Depth=3.92"

Flow Length=356'
Tc=5.0 min

CN=77

8.67 cfs
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Summary for Subcatchment P4: TO DCB-B

Runoff = 1.19 cfs @ 12.07 hrs,  Volume= 0.092 af,  Depth= 5.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
1,350 74 >75% Grass cover, Good, HSG C
6,943 98 Paved parking, HSG C
8,293 94 Weighted Average
1,350 16.28% Pervious Area
6,943 83.72% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.0 312 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 362 Total,  Increased to minimum Tc = 5.0 min

Subcatchment P4: TO DCB-B
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Type III 24-hr
100-Year Rainfall=6.50"

Runoff Area=8,293 sf
Runoff Volume=0.092 af

Runoff Depth=5.79"
Flow Length=362'

Slope=0.0600 '/'
Tc=5.0 min

CN=94

1.19 cfs
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Summary for Reach 2R: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 5.79"    for  100-Year event
Inflow = 1.02 cfs @ 12.23 hrs,  Volume= 0.092 af
Outflow = 0.99 cfs @ 12.29 hrs,  Volume= 0.092 af,  Atten= 4%,  Lag= 3.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.79 fps,  Min. Travel Time= 2.1 min
Avg. Velocity = 0.24 fps,  Avg. Travel Time= 7.0 min

Peak Storage= 127 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.08'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 87.64 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 100.0'   Slope= 0.0560 '/'
Inlet Invert= 90.00',  Outlet Invert= 84.40'

‡

Reach 2R: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.08'

Max Vel=0.79 fps
n=0.080
L=100.0'

S=0.0560 '/'
Capacity=87.64 cfs

1.02 cfs

0.99 cfs
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Summary for Reach DCB-B: TO OUTFALL

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 5.79"    for  100-Year event
Inflow = 1.19 cfs @ 12.07 hrs,  Volume= 0.092 af
Outflow = 1.19 cfs @ 12.07 hrs,  Volume= 0.092 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DCB-B: TO OUTFALL
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Summary for Reach DP#1: WETLAND

Inflow Area = 2.128 ac, 13.80% Impervious,  Inflow Depth = 3.86"    for  100-Year event
Inflow = 5.89 cfs @ 12.21 hrs,  Volume= 0.684 af
Outflow = 5.89 cfs @ 12.21 hrs,  Volume= 0.684 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1: WETLAND
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Summary for Reach DP#2: MUNICIPAL CATCHBASIN

Inflow Area = 0.331 ac, 86.79% Impervious,  Inflow Depth = 5.91"    for  100-Year event
Inflow = 2.08 cfs @ 12.07 hrs,  Volume= 0.163 af
Outflow = 2.08 cfs @ 12.07 hrs,  Volume= 0.163 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#2: MUNICIPAL CATCHBASIN
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Summary for Reach DP#3: LOW POINT

Inflow Area = 1.890 ac, 15.10% Impervious,  Inflow Depth = 3.92"    for  100-Year event
Inflow = 8.67 cfs @ 12.08 hrs,  Volume= 0.617 af
Outflow = 8.67 cfs @ 12.08 hrs,  Volume= 0.617 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#3: LOW POINT
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Summary for Reach OL-1: CHANNEL

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 5.79"    for  100-Year event
Inflow = 1.19 cfs @ 12.07 hrs,  Volume= 0.092 af
Outflow = 1.16 cfs @ 12.08 hrs,  Volume= 0.092 af,  Atten= 2%,  Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.77 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 0.48 fps,  Avg. Travel Time= 1.5 min

Peak Storage= 28 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 1.00'  Flow Area= 9.0 sf,  Capacity= 60.68 cfs

6.00'  x  1.00'  deep channel,  n= 0.078  Riprap, 12-inch
Side Slope Z-value= 3.0 '/'   Top Width= 12.00'
Length= 42.0'   Slope= 0.1905 '/'
Inlet Invert= 110.00',  Outlet Invert= 102.00'

‡
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Summary for Reach OL-2: CHANNEL

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 5.79"    for  100-Year event
Inflow = 1.16 cfs @ 12.08 hrs,  Volume= 0.092 af
Outflow = 1.08 cfs @ 12.17 hrs,  Volume= 0.092 af,  Atten= 7%,  Lag= 5.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.89 fps,  Min. Travel Time= 3.2 min
Avg. Velocity = 0.22 fps,  Avg. Travel Time= 12.7 min

Peak Storage= 207 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.19'
Bank-Full Depth= 1.00'  Flow Area= 9.0 sf,  Capacity= 21.33 cfs

6.00'  x  1.00'  deep channel,  n= 0.078  Riprap, 12-inch
Side Slope Z-value= 3.0 '/'   Top Width= 12.00'
Length= 170.0'   Slope= 0.0235 '/'
Inlet Invert= 102.00',  Outlet Invert= 98.00'

‡
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Summary for Reach OL-3: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 5.79"    for  100-Year event
Inflow = 1.08 cfs @ 12.17 hrs,  Volume= 0.092 af
Outflow = 1.02 cfs @ 12.23 hrs,  Volume= 0.092 af,  Atten= 5%,  Lag= 3.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.88 fps,  Min. Travel Time= 1.9 min
Avg. Velocity = 0.27 fps,  Avg. Travel Time= 6.2 min

Peak Storage= 119 cf @ 12.19 hrs
Average Depth at Peak Storage= 0.08'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 101.43 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 100.0'   Slope= 0.0750 '/'
Inlet Invert= 97.50',  Outlet Invert= 90.00'

‡
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Summary for Reach OL-4: OVERLAND

Inflow Area = 0.428 ac, 8.91% Impervious,  Inflow Depth = 4.24"    for  100-Year event
Inflow = 0.85 cfs @ 12.34 hrs,  Volume= 0.151 af
Outflow = 0.82 cfs @ 12.60 hrs,  Volume= 0.151 af,  Atten= 3%,  Lag= 15.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.27 fps,  Min. Travel Time= 7.8 min
Avg. Velocity = 0.10 fps,  Avg. Travel Time= 22.4 min

Peak Storage= 387 cf @ 12.46 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 1.00'  Flow Area= 40.0 sf,  Capacity= 45.22 cfs

30.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 50.00'
Length= 128.0'   Slope= 0.0050 '/'
Inlet Invert= 85.00',  Outlet Invert= 84.36'

‡
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Summary for Reach OL-5: OVERLAND

Inflow Area = 0.428 ac, 8.91% Impervious,  Inflow Depth = 4.24"    for  100-Year event
Inflow = 0.85 cfs @ 12.30 hrs,  Volume= 0.151 af
Outflow = 0.85 cfs @ 12.34 hrs,  Volume= 0.151 af,  Atten= 0%,  Lag= 2.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.56 fps,  Min. Travel Time= 1.3 min
Avg. Velocity = 0.21 fps,  Avg. Travel Time= 3.5 min

Peak Storage= 66 cf @ 12.32 hrs
Average Depth at Peak Storage= 0.09'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 55.83 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 44.0'   Slope= 0.0227 '/'
Inlet Invert= 86.00',  Outlet Invert= 85.00'

‡
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Summary for Pond DB-1: TO DP#1

Inflow Area = 0.428 ac, 8.91% Impervious,  Inflow Depth = 4.24"    for  100-Year event
Inflow = 2.12 cfs @ 12.07 hrs,  Volume= 0.151 af
Outflow = 0.85 cfs @ 12.30 hrs,  Volume= 0.151 af,  Atten= 60%,  Lag= 13.8 min
Primary = 0.85 cfs @ 12.30 hrs,  Volume= 0.151 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 90.16' @ 12.30 hrs   Surf.Area= 1,686 sf   Storage= 1,598 cf

Plug-Flow detention time= 28.7 min calculated for 0.151 af (100% of inflow)
Center-of-Mass det. time= 28.4 min ( 838.4 - 810.0 )

Volume Invert Avail.Storage Storage Description
#1 89.00' 5,611 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
89.00 1,060 0 0
90.00 1,596 1,328 1,328
92.00 2,687 4,283 5,611

Device Routing     Invert Outlet Devices
#1 Secondary 91.00' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Device 5 87.50' Special & User-Defined   
Head  (feet)  0.00  1.00  15.00   
Disch. (cfs)  0.000  0.170  0.170   

#3 Device 5 90.50' 2.6' long Sharp-Crested Rectangular Weir X 3.00   
2 End Contraction(s)   0.5' Crest Height   

#4 Device 5 89.40' 6.0" Vert. Orifice/Grate    C= 0.600   
#5 Primary 87.40' 12.0"  Round Culvert   

L= 30.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 87.40' / 87.00'   S= 0.0133 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.85 cfs @ 12.30 hrs  HW=90.16'   (Free Discharge)
5=Culvert  (Passes 0.85 cfs of 4.49 cfs potential flow)

2=Special & User-Defined  (Custom Controls 0.17 cfs)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=Orifice/Grate  (Orifice Controls 0.68 cfs @ 3.45 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=89.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond DB-1: TO DP#1
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