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STORM WATER CALCULATIONS 

NOTE:  Storm water runoff is calculated using the TR-55 Method.  All flow calculations 

are based on methods established in the Nashville / Davidson County Stormwater 

Management Manual. 

The following pages contain calculations for the storm water drainage system.  The 

following table illustrates storm water runoff data for pre and post developed conditions 

for the above referenced property.  

Table 1 

Storm 

Event 

Pre-Developed  

Runoff  

(1S) (cfs) 

Post-Developed  

to Pond (4S) 

(cfs) 

Pond 

Bypass 

(5P) (cfs) 

Total Post 

Developed 

Discharge (1R) (cfs) 

Peak Pond 

Elev: 

TOP: 430.00 

2 yr. 3.25 9.37 1.39 2.97 426.75 

5 yr. 4.84 11.95 2.04 3.83 427.38 

10 yr. 6.18 14.01 2.59 4.79 427.79 

25 yr. 8.17 16.93 3.41 6.70 428.30 

50 yr. 9.83 19.29 4.09 8.67 428.65 

100yr. 11.57 21.70 4.80 11.43 428.96 

Table 1:  Total West Drainage Basin Calculation Results

Table 2 

Storm 

Event 

Pre-Developed  

Runoff (2S) (cfs) 

Post-Developed 

Runoff (6S) (cfs) 

2 yr. 1.06 0.12 

5 yr. 1.64 0.16 

10 yr. 2.13 0.20 

25 yr. 2.87 0.25 

50 yr. 3.49 0.29 

100yr. 4.14 0.34 

Table 2:  Total North Drainage Basin Calculation Results 
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Table 3 

Storm 

Event 

Pre-Developed  

Runoff (3S) (cfs) 

Post-Developed 

Runoff (7S) (cfs) 

2 yr. 0.45 0.76 

5 yr. 1.14 1.31 

10 yr. 1.79 1.79 

25 yr. 2.84 2.54 

50 yr. 3.77 3.19 

100yr. 4.79 3.88 

Table 3:  Total East Drainage Basin Calculation Results 

Water Quantity: 

The proposed detention pond on this site has been sized to handle the additional 

stormwater runoff generated by the site development and to reduce the peak discharge at 

or below predeveloped conditions. Storm events will be controlled by a weir structure 

built into the pond wall.   
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(3S) PRE-DEVELOPED EAST

DRAINAGE BASIN: 1.414 AC

WEIGHTED CN: 55

(1S) PRE-DEVELOPED WEST

DRAINAGE BASIN: 1.932 AC

WEIGHTED CN: 72

(2S) PRE-DEVELOPED NORTH

DRAINAGE BASIN: 0.253 AC

WEIGHTED CN: 70
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PRE DEVELOPED
DRAINAGE MAP

Know  what's  below.

          Call  before you dig.

CALL  BEFORE  YOU  DIG

IT IS THE CONTRACTORS RESPONSIBILITY TO CONTACT UTILITY

COMPANIES PRIOR TO ANY CONSTRUCTION. THE LOCATION OF

UTILITIES SHOWN ON THESE PLANS ARE APPROXIMATE AND

POSSIBLY INCOMPLETE, THEREFORE CERTIFICATION TO THE

LOCATION OF ALL UNDERGROUND UTILITIES IS WITHHELD.
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West Pre-Developed
 Basin

2S

North Pre-Developed
 Basin

3S

East Pre-Developed
 Basin

Routing Diagram for Drainage
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Summary for Subcatchment 1S: West Pre-Developed Basin

Runoff = 3.25 cfs @ 12.14 hrs,  Volume= 0.176 af,  Depth> 1.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  2-Year Rainfall=3.60"

Area (ac) CN Description
0.076 98 Paved parking, HSG B
0.102 98 Roofs, HSG B
1.754 69 50-75% Grass cover, Fair, HSG B
1.932 72 Weighted Average
1.754 90.79% Pervious Area
0.178 9.21% Impervious Area

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

3.7 80 0.1250 0.36 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.60"

0.9 250 0.1000 4.74 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.6 275 0.0364 2.86 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.2 605 Total

Summary for Subcatchment 2S: North Pre-Developed Basin

Runoff = 1.06 cfs @ 12.18 hrs,  Volume= 0.067 af,  Depth> 0.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  2-Year Rainfall=3.60"

Area (ac) CN Description
0.800 69 50-75% Grass cover, Fair, HSG B
0.020 98 Paved parking, HSG B
0.820 70 Weighted Average
0.800 97.56% Pervious Area
0.020 2.44% Impervious Area

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

8.9 150 0.0500 0.28 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.60"

0.5 125 0.0720 4.02 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

9.4 275 Total



NOAA 24-hr B  2-Year Rainfall=3.60"Drainage
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Summary for Subcatchment 3S: East Pre-Developed Basin

Runoff = 0.45 cfs @ 12.17 hrs,  Volume= 0.039 af,  Depth> 0.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  2-Year Rainfall=3.60"

Area (ac) CN Description
0.397 69 50-75% Grass cover, Fair, HSG B
1.017 49 50-75% Grass cover, Fair, HSG A
1.414 55 Weighted Average
1.414 100.00% Pervious Area

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

3.5 60 0.0843 0.29 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.60"

0.3 100 0.1500 5.81 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.2 330 0.0270 2.46 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.0 490 Total



NOAA 24-hr B  5-Year Rainfall=4.39"Drainage
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Summary for Subcatchment 1S: West Pre-Developed Basin

Runoff = 4.84 cfs @ 12.14 hrs,  Volume= 0.259 af,  Depth> 1.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  5-Year Rainfall=4.39"

Area (ac) CN Description
0.076 98 Paved parking, HSG B
0.102 98 Roofs, HSG B
1.754 69 50-75% Grass cover, Fair, HSG B
1.932 72 Weighted Average
1.754 90.79% Pervious Area
0.178 9.21% Impervious Area

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

3.7 80 0.1250 0.36 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.60"

0.9 250 0.1000 4.74 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.6 275 0.0364 2.86 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.2 605 Total

Summary for Subcatchment 2S: North Pre-Developed Basin

Runoff = 1.64 cfs @ 12.17 hrs,  Volume= 0.100 af,  Depth> 1.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  5-Year Rainfall=4.39"

Area (ac) CN Description
0.800 69 50-75% Grass cover, Fair, HSG B
0.020 98 Paved parking, HSG B
0.820 70 Weighted Average
0.800 97.56% Pervious Area
0.020 2.44% Impervious Area

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

8.9 150 0.0500 0.28 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.60"

0.5 125 0.0720 4.02 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

9.4 275 Total
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Summary for Subcatchment 3S: East Pre-Developed Basin

Runoff = 1.14 cfs @ 12.15 hrs,  Volume= 0.073 af,  Depth> 0.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  5-Year Rainfall=4.39"

Area (ac) CN Description
0.397 69 50-75% Grass cover, Fair, HSG B
1.017 49 50-75% Grass cover, Fair, HSG A
1.414 55 Weighted Average
1.414 100.00% Pervious Area

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

3.5 60 0.0843 0.29 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.60"

0.3 100 0.1500 5.81 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.2 330 0.0270 2.46 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.0 490 Total
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Summary for Subcatchment 1S: West Pre-Developed Basin

Runoff = 6.18 cfs @ 12.14 hrs,  Volume= 0.331 af,  Depth> 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  10-Year Rainfall=5.02"

Area (ac) CN Description
0.076 98 Paved parking, HSG B
0.102 98 Roofs, HSG B
1.754 69 50-75% Grass cover, Fair, HSG B
1.932 72 Weighted Average
1.754 90.79% Pervious Area
0.178 9.21% Impervious Area

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

3.7 80 0.1250 0.36 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.60"

0.9 250 0.1000 4.74 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.6 275 0.0364 2.86 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.2 605 Total

Summary for Subcatchment 2S: North Pre-Developed Basin

Runoff = 2.13 cfs @ 12.17 hrs,  Volume= 0.130 af,  Depth> 1.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  10-Year Rainfall=5.02"

Area (ac) CN Description
0.800 69 50-75% Grass cover, Fair, HSG B
0.020 98 Paved parking, HSG B
0.820 70 Weighted Average
0.800 97.56% Pervious Area
0.020 2.44% Impervious Area

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

8.9 150 0.0500 0.28 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.60"

0.5 125 0.0720 4.02 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

9.4 275 Total
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Summary for Subcatchment 3S: East Pre-Developed Basin

Runoff = 1.79 cfs @ 12.15 hrs,  Volume= 0.105 af,  Depth> 0.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  10-Year Rainfall=5.02"

Area (ac) CN Description
0.397 69 50-75% Grass cover, Fair, HSG B
1.017 49 50-75% Grass cover, Fair, HSG A
1.414 55 Weighted Average
1.414 100.00% Pervious Area

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

3.5 60 0.0843 0.29 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.60"

0.3 100 0.1500 5.81 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.2 330 0.0270 2.46 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.0 490 Total
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Summary for Subcatchment 1S: West Pre-Developed Basin

Runoff = 8.17 cfs @ 12.14 hrs,  Volume= 0.440 af,  Depth> 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  25-Year Rainfall=5.92"

Area (ac) CN Description
0.076 98 Paved parking, HSG B
0.102 98 Roofs, HSG B
1.754 69 50-75% Grass cover, Fair, HSG B
1.932 72 Weighted Average
1.754 90.79% Pervious Area
0.178 9.21% Impervious Area

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

3.7 80 0.1250 0.36 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.60"

0.9 250 0.1000 4.74 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.6 275 0.0364 2.86 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.2 605 Total

Summary for Subcatchment 2S: North Pre-Developed Basin

Runoff = 2.87 cfs @ 12.17 hrs,  Volume= 0.174 af,  Depth> 2.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  25-Year Rainfall=5.92"

Area (ac) CN Description
0.800 69 50-75% Grass cover, Fair, HSG B
0.020 98 Paved parking, HSG B
0.820 70 Weighted Average
0.800 97.56% Pervious Area
0.020 2.44% Impervious Area

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

8.9 150 0.0500 0.28 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.60"

0.5 125 0.0720 4.02 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

9.4 275 Total
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Summary for Subcatchment 3S: East Pre-Developed Basin

Runoff = 2.84 cfs @ 12.14 hrs,  Volume= 0.157 af,  Depth> 1.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  25-Year Rainfall=5.92"

Area (ac) CN Description
0.397 69 50-75% Grass cover, Fair, HSG B
1.017 49 50-75% Grass cover, Fair, HSG A
1.414 55 Weighted Average
1.414 100.00% Pervious Area

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

3.5 60 0.0843 0.29 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.60"

0.3 100 0.1500 5.81 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.2 330 0.0270 2.46 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.0 490 Total



NOAA 24-hr B  50-Year Rainfall=6.65"Drainage
  Printed  12/14/2021Prepared by Klober Engineering Services

Page 10HydroCAD® 10.00-26  s/n 09895  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: West Pre-Developed Basin

Runoff = 9.83 cfs @ 12.14 hrs,  Volume= 0.532 af,  Depth> 3.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  50-Year Rainfall=6.65"

Area (ac) CN Description
0.076 98 Paved parking, HSG B
0.102 98 Roofs, HSG B
1.754 69 50-75% Grass cover, Fair, HSG B
1.932 72 Weighted Average
1.754 90.79% Pervious Area
0.178 9.21% Impervious Area

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

3.7 80 0.1250 0.36 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.60"

0.9 250 0.1000 4.74 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.6 275 0.0364 2.86 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.2 605 Total

Summary for Subcatchment 2S: North Pre-Developed Basin

Runoff = 3.49 cfs @ 12.17 hrs,  Volume= 0.212 af,  Depth> 3.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  50-Year Rainfall=6.65"

Area (ac) CN Description
0.800 69 50-75% Grass cover, Fair, HSG B
0.020 98 Paved parking, HSG B
0.820 70 Weighted Average
0.800 97.56% Pervious Area
0.020 2.44% Impervious Area

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

8.9 150 0.0500 0.28 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.60"

0.5 125 0.0720 4.02 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

9.4 275 Total
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Summary for Subcatchment 3S: East Pre-Developed Basin

Runoff = 3.77 cfs @ 12.14 hrs,  Volume= 0.205 af,  Depth> 1.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  50-Year Rainfall=6.65"

Area (ac) CN Description
0.397 69 50-75% Grass cover, Fair, HSG B
1.017 49 50-75% Grass cover, Fair, HSG A
1.414 55 Weighted Average
1.414 100.00% Pervious Area

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

3.5 60 0.0843 0.29 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.60"

0.3 100 0.1500 5.81 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.2 330 0.0270 2.46 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.0 490 Total
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Summary for Subcatchment 1S: West Pre-Developed Basin

Runoff = 11.57 cfs @ 12.13 hrs,  Volume= 0.630 af,  Depth> 3.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  100-Year Rainfall=7.40"

Area (ac) CN Description
0.076 98 Paved parking, HSG B
0.102 98 Roofs, HSG B
1.754 69 50-75% Grass cover, Fair, HSG B
1.932 72 Weighted Average
1.754 90.79% Pervious Area
0.178 9.21% Impervious Area

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

3.7 80 0.1250 0.36 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.60"

0.9 250 0.1000 4.74 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.6 275 0.0364 2.86 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.2 605 Total

Summary for Subcatchment 2S: North Pre-Developed Basin

Runoff = 4.14 cfs @ 12.17 hrs,  Volume= 0.253 af,  Depth> 3.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  100-Year Rainfall=7.40"

Area (ac) CN Description
0.800 69 50-75% Grass cover, Fair, HSG B
0.020 98 Paved parking, HSG B
0.820 70 Weighted Average
0.800 97.56% Pervious Area
0.020 2.44% Impervious Area

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

8.9 150 0.0500 0.28 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.60"

0.5 125 0.0720 4.02 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

9.4 275 Total
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Summary for Subcatchment 3S: East Pre-Developed Basin

Runoff = 4.79 cfs @ 12.14 hrs,  Volume= 0.258 af,  Depth> 2.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  100-Year Rainfall=7.40"

Area (ac) CN Description
0.397 69 50-75% Grass cover, Fair, HSG B
1.017 49 50-75% Grass cover, Fair, HSG A
1.414 55 Weighted Average
1.414 100.00% Pervious Area

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

3.5 60 0.0843 0.29 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.60"

0.3 100 0.1500 5.81 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.2 330 0.0270 2.46 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

6.0 490 Total
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Summary for Subcatchment 4S: West Post-Developed To Pond

Runoff = 9.37 cfs @ 12.11 hrs,  Volume= 0.514 af,  Depth> 2.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  2-Year Rainfall=3.60"

Area (ac) CN Description
0.454 98 Unconnected pavement, HSG B
0.466 98 Paved parking, HSG B
0.975 98 Roofs, HSG B
0.669 69 50-75% Grass cover, Fair, HSG B
2.564 90 Weighted Average
0.669 26.09% Pervious Area
1.895 73.91% Impervious Area
0.454 23.96% Unconnected

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

5.0 Direct Entry, 

Summary for Subcatchment 5S: Pond Bypass

Runoff = 1.39 cfs @ 12.12 hrs,  Volume= 0.073 af,  Depth> 1.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  2-Year Rainfall=3.60"

Area (ac) CN Description
0.047 98 Paved parking, HSG B

* 0.056 98 Misc IA
0.656 69 50-75% Grass cover, Fair, HSG B
0.759 73 Weighted Average
0.656 86.43% Pervious Area
0.103 13.57% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment 6S: North Runoff

Runoff = 0.12 cfs @ 12.12 hrs,  Volume= 0.006 af,  Depth> 1.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  2-Year Rainfall=3.60"
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Area (ac) CN Description
0.018 98 Unconnected pavement, HSG B
0.028 69 50-75% Grass cover, Fair, HSG B
0.046 80 Weighted Average
0.028 60.87% Pervious Area
0.018 39.13% Impervious Area
0.018 100.00% Unconnected

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

5.0 Direct Entry, 

Summary for Subcatchment 7S: East Runoff

Runoff = 0.76 cfs @ 12.13 hrs,  Volume= 0.043 af,  Depth> 0.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  2-Year Rainfall=3.60"

Area (ac) CN Adj Description
0.059 98 Unconnected pavement, HSG B
0.049 98 Paved parking, HSG A
0.129 98 Roofs, HSG A
0.528 49 50-75% Grass cover, Fair, HSG A
0.051 69 50-75% Grass cover, Fair, HSG B
0.816 64 63 Weighted Average, UI Adjusted
0.579 70.96% Pervious Area
0.237 29.04% Impervious Area
0.059 24.89% Unconnected

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

5.0 Direct Entry, 

Summary for Reach 1R: Total West

Inflow Area = 3.323 ac, 60.13% Impervious,  Inflow Depth > 2.12"    for  2-Year event
Inflow = 2.97 cfs @ 12.14 hrs,  Volume= 0.586 af
Outflow = 2.97 cfs @ 12.14 hrs,  Volume= 0.586 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: Detention Pond

Inflow Area = 2.564 ac, 73.91% Impervious,  Inflow Depth > 2.40"    for  2-Year event
Inflow = 9.37 cfs @ 12.11 hrs,  Volume= 0.514 af
Outflow = 1.85 cfs @ 12.49 hrs,  Volume= 0.514 af,  Atten= 80%,  Lag= 22.7 min
Primary = 1.85 cfs @ 12.49 hrs,  Volume= 0.514 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 426.75' @ 12.49 hrs   Surf.Area= 3,849 sf   Storage= 7,581 cf

Plug-Flow detention time= 35.1 min calculated for 0.514 af (100% of inflow)
Center-of-Mass det. time= 34.9 min ( 801.2 - 766.3 )

Volume Invert Avail.Storage Storage Description
#1 423.00' 23,494 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

423.00 16 16.0 0 0 16
424.00 1,313 156.0 491 491 1,934
425.00 2,146 191.0 1,713 2,204 2,916
426.00 3,285 235.0 2,695 4,899 4,423
427.00 4,044 256.0 3,658 8,557 5,279
428.00 4,789 276.0 4,411 12,968 6,167
429.00 5,158 286.0 4,972 17,941 6,695
430.00 5,959 306.0 5,554 23,494 7,683

Device Routing     Invert Outlet Devices
#1 Primary 423.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 426.25' 20.0 deg x 2.25' rise Sharp-Crested Vee/Trap Weir   

Cv= 2.69 (C= 3.36)   
#3 Primary 428.50' 2.0' long x 0.50' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#4 Primary 429.50' 5.0' long x 1.00' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   

Primary OutFlow  Max=1.85 cfs @ 12.49 hrs  HW=426.75'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.77 cfs @ 9.01 fps)
2=Sharp-Crested Vee/Trap Weir  (Weir Controls 0.08 cfs @ 1.91 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Subcatchment 4S: West Post-Developed To Pond

Runoff = 11.95 cfs @ 12.11 hrs,  Volume= 0.667 af,  Depth> 3.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  5-Year Rainfall=4.39"

Area (ac) CN Description
0.454 98 Unconnected pavement, HSG B
0.466 98 Paved parking, HSG B
0.975 98 Roofs, HSG B
0.669 69 50-75% Grass cover, Fair, HSG B
2.564 90 Weighted Average
0.669 26.09% Pervious Area
1.895 73.91% Impervious Area
0.454 23.96% Unconnected

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

5.0 Direct Entry, 

Summary for Subcatchment 5S: Pond Bypass

Runoff = 2.04 cfs @ 12.12 hrs,  Volume= 0.106 af,  Depth> 1.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  5-Year Rainfall=4.39"

Area (ac) CN Description
0.047 98 Paved parking, HSG B

* 0.056 98 Misc IA
0.656 69 50-75% Grass cover, Fair, HSG B
0.759 73 Weighted Average
0.656 86.43% Pervious Area
0.103 13.57% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment 6S: North Runoff

Runoff = 0.16 cfs @ 12.12 hrs,  Volume= 0.009 af,  Depth> 2.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  5-Year Rainfall=4.39"
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Area (ac) CN Description
0.018 98 Unconnected pavement, HSG B
0.028 69 50-75% Grass cover, Fair, HSG B
0.046 80 Weighted Average
0.028 60.87% Pervious Area
0.018 39.13% Impervious Area
0.018 100.00% Unconnected

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

5.0 Direct Entry, 

Summary for Subcatchment 7S: East Runoff

Runoff = 1.31 cfs @ 12.13 hrs,  Volume= 0.070 af,  Depth> 1.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  5-Year Rainfall=4.39"

Area (ac) CN Adj Description
0.059 98 Unconnected pavement, HSG B
0.049 98 Paved parking, HSG A
0.129 98 Roofs, HSG A
0.528 49 50-75% Grass cover, Fair, HSG A
0.051 69 50-75% Grass cover, Fair, HSG B
0.816 64 63 Weighted Average, UI Adjusted
0.579 70.96% Pervious Area
0.237 29.04% Impervious Area
0.059 24.89% Unconnected

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

5.0 Direct Entry, 

Summary for Reach 1R: Total West

Inflow Area = 3.323 ac, 60.13% Impervious,  Inflow Depth > 2.79"    for  5-Year event
Inflow = 3.83 cfs @ 12.14 hrs,  Volume= 0.773 af
Outflow = 3.83 cfs @ 12.14 hrs,  Volume= 0.773 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: Detention Pond

Inflow Area = 2.564 ac, 73.91% Impervious,  Inflow Depth > 3.12"    for  5-Year event
Inflow = 11.95 cfs @ 12.11 hrs,  Volume= 0.667 af
Outflow = 2.57 cfs @ 12.42 hrs,  Volume= 0.666 af,  Atten= 79%,  Lag= 18.5 min
Primary = 2.57 cfs @ 12.42 hrs,  Volume= 0.666 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 427.38' @ 12.42 hrs   Surf.Area= 4,319 sf   Storage= 10,143 cf

Plug-Flow detention time= 40.3 min calculated for 0.664 af (100% of inflow)
Center-of-Mass det. time= 40.0 min ( 800.9 - 760.9 )

Volume Invert Avail.Storage Storage Description
#1 423.00' 23,494 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

423.00 16 16.0 0 0 16
424.00 1,313 156.0 491 491 1,934
425.00 2,146 191.0 1,713 2,204 2,916
426.00 3,285 235.0 2,695 4,899 4,423
427.00 4,044 256.0 3,658 8,557 5,279
428.00 4,789 276.0 4,411 12,968 6,167
429.00 5,158 286.0 4,972 17,941 6,695
430.00 5,959 306.0 5,554 23,494 7,683

Device Routing     Invert Outlet Devices
#1 Primary 423.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 426.25' 20.0 deg x 2.25' rise Sharp-Crested Vee/Trap Weir   

Cv= 2.69 (C= 3.36)   
#3 Primary 428.50' 2.0' long x 0.50' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#4 Primary 429.50' 5.0' long x 1.00' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   

Primary OutFlow  Max=2.56 cfs @ 12.42 hrs  HW=427.38'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.92 cfs @ 9.78 fps)
2=Sharp-Crested Vee/Trap Weir  (Weir Controls 0.64 cfs @ 2.86 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Subcatchment 4S: West Post-Developed To Pond

Runoff = 14.01 cfs @ 12.11 hrs,  Volume= 0.790 af,  Depth> 3.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  10-Year Rainfall=5.02"

Area (ac) CN Description
0.454 98 Unconnected pavement, HSG B
0.466 98 Paved parking, HSG B
0.975 98 Roofs, HSG B
0.669 69 50-75% Grass cover, Fair, HSG B
2.564 90 Weighted Average
0.669 26.09% Pervious Area
1.895 73.91% Impervious Area
0.454 23.96% Unconnected

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

5.0 Direct Entry, 

Summary for Subcatchment 5S: Pond Bypass

Runoff = 2.59 cfs @ 12.12 hrs,  Volume= 0.135 af,  Depth> 2.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  10-Year Rainfall=5.02"

Area (ac) CN Description
0.047 98 Paved parking, HSG B

* 0.056 98 Misc IA
0.656 69 50-75% Grass cover, Fair, HSG B
0.759 73 Weighted Average
0.656 86.43% Pervious Area
0.103 13.57% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment 6S: North Runoff

Runoff = 0.20 cfs @ 12.12 hrs,  Volume= 0.010 af,  Depth> 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  10-Year Rainfall=5.02"



NOAA 24-hr B  10-Year Rainfall=5.02"Drainage
  Printed  12/14/2021Prepared by Klober Engineering Services

Page 9HydroCAD® 10.00-26  s/n 09895  © 2020 HydroCAD Software Solutions LLC

Area (ac) CN Description
0.018 98 Unconnected pavement, HSG B
0.028 69 50-75% Grass cover, Fair, HSG B
0.046 80 Weighted Average
0.028 60.87% Pervious Area
0.018 39.13% Impervious Area
0.018 100.00% Unconnected

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

5.0 Direct Entry, 

Summary for Subcatchment 7S: East Runoff

Runoff = 1.79 cfs @ 12.13 hrs,  Volume= 0.095 af,  Depth> 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  10-Year Rainfall=5.02"

Area (ac) CN Adj Description
0.059 98 Unconnected pavement, HSG B
0.049 98 Paved parking, HSG A
0.129 98 Roofs, HSG A
0.528 49 50-75% Grass cover, Fair, HSG A
0.051 69 50-75% Grass cover, Fair, HSG B
0.816 64 63 Weighted Average, UI Adjusted
0.579 70.96% Pervious Area
0.237 29.04% Impervious Area
0.059 24.89% Unconnected

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

5.0 Direct Entry, 

Summary for Reach 1R: Total West

Inflow Area = 3.323 ac, 60.13% Impervious,  Inflow Depth > 3.34"    for  10-Year event
Inflow = 4.79 cfs @ 12.15 hrs,  Volume= 0.925 af
Outflow = 4.79 cfs @ 12.15 hrs,  Volume= 0.925 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: Detention Pond

Inflow Area = 2.564 ac, 73.91% Impervious,  Inflow Depth > 3.70"    for  10-Year event
Inflow = 14.01 cfs @ 12.11 hrs,  Volume= 0.790 af
Outflow = 3.41 cfs @ 12.37 hrs,  Volume= 0.790 af,  Atten= 76%,  Lag= 15.6 min
Primary = 3.41 cfs @ 12.37 hrs,  Volume= 0.790 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 427.79' @ 12.37 hrs   Surf.Area= 4,628 sf   Storage= 11,983 cf

Plug-Flow detention time= 41.2 min calculated for 0.790 af (100% of inflow)
Center-of-Mass det. time= 41.0 min ( 798.5 - 757.5 )

Volume Invert Avail.Storage Storage Description
#1 423.00' 23,494 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

423.00 16 16.0 0 0 16
424.00 1,313 156.0 491 491 1,934
425.00 2,146 191.0 1,713 2,204 2,916
426.00 3,285 235.0 2,695 4,899 4,423
427.00 4,044 256.0 3,658 8,557 5,279
428.00 4,789 276.0 4,411 12,968 6,167
429.00 5,158 286.0 4,972 17,941 6,695
430.00 5,959 306.0 5,554 23,494 7,683

Device Routing     Invert Outlet Devices
#1 Primary 423.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 426.25' 20.0 deg x 2.25' rise Sharp-Crested Vee/Trap Weir   

Cv= 2.69 (C= 3.36)   
#3 Primary 428.50' 2.0' long x 0.50' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#4 Primary 429.50' 5.0' long x 1.00' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   

Primary OutFlow  Max=3.40 cfs @ 12.37 hrs  HW=427.79'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 2.01 cfs @ 10.26 fps)
2=Sharp-Crested Vee/Trap Weir  (Weir Controls 1.39 cfs @ 3.34 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Subcatchment 4S: West Post-Developed To Pond

Runoff = 16.93 cfs @ 12.11 hrs,  Volume= 0.968 af,  Depth> 4.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  25-Year Rainfall=5.92"

Area (ac) CN Description
0.454 98 Unconnected pavement, HSG B
0.466 98 Paved parking, HSG B
0.975 98 Roofs, HSG B
0.669 69 50-75% Grass cover, Fair, HSG B
2.564 90 Weighted Average
0.669 26.09% Pervious Area
1.895 73.91% Impervious Area
0.454 23.96% Unconnected

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

5.0 Direct Entry, 

Summary for Subcatchment 5S: Pond Bypass

Runoff = 3.41 cfs @ 12.12 hrs,  Volume= 0.179 af,  Depth> 2.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  25-Year Rainfall=5.92"

Area (ac) CN Description
0.047 98 Paved parking, HSG B

* 0.056 98 Misc IA
0.656 69 50-75% Grass cover, Fair, HSG B
0.759 73 Weighted Average
0.656 86.43% Pervious Area
0.103 13.57% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment 6S: North Runoff

Runoff = 0.25 cfs @ 12.12 hrs,  Volume= 0.013 af,  Depth> 3.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  25-Year Rainfall=5.92"
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Area (ac) CN Description
0.018 98 Unconnected pavement, HSG B
0.028 69 50-75% Grass cover, Fair, HSG B
0.046 80 Weighted Average
0.028 60.87% Pervious Area
0.018 39.13% Impervious Area
0.018 100.00% Unconnected

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

5.0 Direct Entry, 

Summary for Subcatchment 7S: East Runoff

Runoff = 2.54 cfs @ 12.12 hrs,  Volume= 0.133 af,  Depth> 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  25-Year Rainfall=5.92"

Area (ac) CN Adj Description
0.059 98 Unconnected pavement, HSG B
0.049 98 Paved parking, HSG A
0.129 98 Roofs, HSG A
0.528 49 50-75% Grass cover, Fair, HSG A
0.051 69 50-75% Grass cover, Fair, HSG B
0.816 64 63 Weighted Average, UI Adjusted
0.579 70.96% Pervious Area
0.237 29.04% Impervious Area
0.059 24.89% Unconnected

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

5.0 Direct Entry, 

Summary for Reach 1R: Total West

Inflow Area = 3.323 ac, 60.13% Impervious,  Inflow Depth > 4.14"    for  25-Year event
Inflow = 6.70 cfs @ 12.16 hrs,  Volume= 1.146 af
Outflow = 6.70 cfs @ 12.16 hrs,  Volume= 1.146 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: Detention Pond

Inflow Area = 2.564 ac, 73.91% Impervious,  Inflow Depth > 4.53"    for  25-Year event
Inflow = 16.93 cfs @ 12.11 hrs,  Volume= 0.968 af
Outflow = 4.97 cfs @ 12.32 hrs,  Volume= 0.967 af,  Atten= 71%,  Lag= 12.3 min
Primary = 4.97 cfs @ 12.32 hrs,  Volume= 0.967 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 428.30' @ 12.32 hrs   Surf.Area= 4,897 sf   Storage= 14,405 cf

Plug-Flow detention time= 40.9 min calculated for 0.967 af (100% of inflow)
Center-of-Mass det. time= 40.6 min ( 794.3 - 753.6 )

Volume Invert Avail.Storage Storage Description
#1 423.00' 23,494 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

423.00 16 16.0 0 0 16
424.00 1,313 156.0 491 491 1,934
425.00 2,146 191.0 1,713 2,204 2,916
426.00 3,285 235.0 2,695 4,899 4,423
427.00 4,044 256.0 3,658 8,557 5,279
428.00 4,789 276.0 4,411 12,968 6,167
429.00 5,158 286.0 4,972 17,941 6,695
430.00 5,959 306.0 5,554 23,494 7,683

Device Routing     Invert Outlet Devices
#1 Primary 423.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 426.25' 20.0 deg x 2.25' rise Sharp-Crested Vee/Trap Weir   

Cv= 2.69 (C= 3.36)   
#3 Primary 428.50' 2.0' long x 0.50' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#4 Primary 429.50' 5.0' long x 1.00' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   

Primary OutFlow  Max=4.95 cfs @ 12.32 hrs  HW=428.29'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 2.12 cfs @ 10.81 fps)
2=Sharp-Crested Vee/Trap Weir  (Weir Controls 2.83 cfs @ 3.84 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Subcatchment 4S: West Post-Developed To Pond

Runoff = 19.29 cfs @ 12.11 hrs,  Volume= 1.112 af,  Depth> 5.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  50-Year Rainfall=6.65"

Area (ac) CN Description
0.454 98 Unconnected pavement, HSG B
0.466 98 Paved parking, HSG B
0.975 98 Roofs, HSG B
0.669 69 50-75% Grass cover, Fair, HSG B
2.564 90 Weighted Average
0.669 26.09% Pervious Area
1.895 73.91% Impervious Area
0.454 23.96% Unconnected

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

5.0 Direct Entry, 

Summary for Subcatchment 5S: Pond Bypass

Runoff = 4.09 cfs @ 12.12 hrs,  Volume= 0.215 af,  Depth> 3.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  50-Year Rainfall=6.65"

Area (ac) CN Description
0.047 98 Paved parking, HSG B

* 0.056 98 Misc IA
0.656 69 50-75% Grass cover, Fair, HSG B
0.759 73 Weighted Average
0.656 86.43% Pervious Area
0.103 13.57% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment 6S: North Runoff

Runoff = 0.29 cfs @ 12.11 hrs,  Volume= 0.016 af,  Depth> 4.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  50-Year Rainfall=6.65"
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Area (ac) CN Description
0.018 98 Unconnected pavement, HSG B
0.028 69 50-75% Grass cover, Fair, HSG B
0.046 80 Weighted Average
0.028 60.87% Pervious Area
0.018 39.13% Impervious Area
0.018 100.00% Unconnected

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

5.0 Direct Entry, 

Summary for Subcatchment 7S: East Runoff

Runoff = 3.19 cfs @ 12.12 hrs,  Volume= 0.166 af,  Depth> 2.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  50-Year Rainfall=6.65"

Area (ac) CN Adj Description
0.059 98 Unconnected pavement, HSG B
0.049 98 Paved parking, HSG A
0.129 98 Roofs, HSG A
0.528 49 50-75% Grass cover, Fair, HSG A
0.051 69 50-75% Grass cover, Fair, HSG B
0.816 64 63 Weighted Average, UI Adjusted
0.579 70.96% Pervious Area
0.237 29.04% Impervious Area
0.059 24.89% Unconnected

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

5.0 Direct Entry, 

Summary for Reach 1R: Total West

Inflow Area = 3.323 ac, 60.13% Impervious,  Inflow Depth > 4.79"    for  50-Year event
Inflow = 8.67 cfs @ 12.17 hrs,  Volume= 1.327 af
Outflow = 8.67 cfs @ 12.17 hrs,  Volume= 1.327 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: Detention Pond

Inflow Area = 2.564 ac, 73.91% Impervious,  Inflow Depth > 5.20"    for  50-Year event
Inflow = 19.29 cfs @ 12.11 hrs,  Volume= 1.112 af
Outflow = 6.67 cfs @ 12.28 hrs,  Volume= 1.112 af,  Atten= 65%,  Lag= 9.9 min
Primary = 6.67 cfs @ 12.28 hrs,  Volume= 1.112 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 428.65' @ 12.28 hrs   Surf.Area= 5,028 sf   Storage= 16,174 cf

Plug-Flow detention time= 40.1 min calculated for 1.108 af (100% of inflow)
Center-of-Mass det. time= 39.7 min ( 790.9 - 751.2 )

Volume Invert Avail.Storage Storage Description
#1 423.00' 23,494 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

423.00 16 16.0 0 0 16
424.00 1,313 156.0 491 491 1,934
425.00 2,146 191.0 1,713 2,204 2,916
426.00 3,285 235.0 2,695 4,899 4,423
427.00 4,044 256.0 3,658 8,557 5,279
428.00 4,789 276.0 4,411 12,968 6,167
429.00 5,158 286.0 4,972 17,941 6,695
430.00 5,959 306.0 5,554 23,494 7,683

Device Routing     Invert Outlet Devices
#1 Primary 423.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 426.25' 20.0 deg x 2.25' rise Sharp-Crested Vee/Trap Weir   

Cv= 2.69 (C= 3.36)   
#3 Primary 428.50' 2.0' long x 0.50' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#4 Primary 429.50' 5.0' long x 1.00' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   

Primary OutFlow  Max=6.63 cfs @ 12.28 hrs  HW=428.65'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 2.20 cfs @ 11.19 fps)
2=Sharp-Crested Vee/Trap Weir  (Orifice Controls 4.07 cfs @ 4.56 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 0.37 cfs @ 1.26 fps)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Subcatchment 4S: West Post-Developed To Pond

Runoff = 21.70 cfs @ 12.11 hrs,  Volume= 1.261 af,  Depth> 5.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  100-Year Rainfall=7.40"

Area (ac) CN Description
0.454 98 Unconnected pavement, HSG B
0.466 98 Paved parking, HSG B
0.975 98 Roofs, HSG B
0.669 69 50-75% Grass cover, Fair, HSG B
2.564 90 Weighted Average
0.669 26.09% Pervious Area
1.895 73.91% Impervious Area
0.454 23.96% Unconnected

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

5.0 Direct Entry, 

Summary for Subcatchment 5S: Pond Bypass

Runoff = 4.80 cfs @ 12.12 hrs,  Volume= 0.254 af,  Depth> 4.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  100-Year Rainfall=7.40"

Area (ac) CN Description
0.047 98 Paved parking, HSG B

* 0.056 98 Misc IA
0.656 69 50-75% Grass cover, Fair, HSG B
0.759 73 Weighted Average
0.656 86.43% Pervious Area
0.103 13.57% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment 6S: North Runoff

Runoff = 0.34 cfs @ 12.11 hrs,  Volume= 0.018 af,  Depth> 4.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  100-Year Rainfall=7.40"
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Area (ac) CN Description
0.018 98 Unconnected pavement, HSG B
0.028 69 50-75% Grass cover, Fair, HSG B
0.046 80 Weighted Average
0.028 60.87% Pervious Area
0.018 39.13% Impervious Area
0.018 100.00% Unconnected

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

5.0 Direct Entry, 

Summary for Subcatchment 7S: East Runoff

Runoff = 3.88 cfs @ 12.12 hrs,  Volume= 0.202 af,  Depth> 2.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  100-Year Rainfall=7.40"

Area (ac) CN Adj Description
0.059 98 Unconnected pavement, HSG B
0.049 98 Paved parking, HSG A
0.129 98 Roofs, HSG A
0.528 49 50-75% Grass cover, Fair, HSG A
0.051 69 50-75% Grass cover, Fair, HSG B
0.816 64 63 Weighted Average, UI Adjusted
0.579 70.96% Pervious Area
0.237 29.04% Impervious Area
0.059 24.89% Unconnected

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

5.0 Direct Entry, 

Summary for Reach 1R: Total West

Inflow Area = 3.323 ac, 60.13% Impervious,  Inflow Depth > 5.47"    for  100-Year event
Inflow = 11.43 cfs @ 12.20 hrs,  Volume= 1.515 af
Outflow = 11.43 cfs @ 12.20 hrs,  Volume= 1.515 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: Detention Pond

Inflow Area = 2.564 ac, 73.91% Impervious,  Inflow Depth > 5.90"    for  100-Year event
Inflow = 21.70 cfs @ 12.11 hrs,  Volume= 1.261 af
Outflow = 9.07 cfs @ 12.25 hrs,  Volume= 1.260 af,  Atten= 58%,  Lag= 8.2 min
Primary = 9.07 cfs @ 12.25 hrs,  Volume= 1.260 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 428.96' @ 12.25 hrs   Surf.Area= 5,144 sf   Storage= 17,749 cf

Plug-Flow detention time= 38.9 min calculated for 1.256 af (100% of inflow)
Center-of-Mass det. time= 38.5 min ( 787.6 - 749.1 )

Volume Invert Avail.Storage Storage Description
#1 423.00' 23,494 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

423.00 16 16.0 0 0 16
424.00 1,313 156.0 491 491 1,934
425.00 2,146 191.0 1,713 2,204 2,916
426.00 3,285 235.0 2,695 4,899 4,423
427.00 4,044 256.0 3,658 8,557 5,279
428.00 4,789 276.0 4,411 12,968 6,167
429.00 5,158 286.0 4,972 17,941 6,695
430.00 5,959 306.0 5,554 23,494 7,683

Device Routing     Invert Outlet Devices
#1 Primary 423.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#2 Primary 426.25' 20.0 deg x 2.25' rise Sharp-Crested Vee/Trap Weir   

Cv= 2.69 (C= 3.36)   
#3 Primary 428.50' 2.0' long x 0.50' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#4 Primary 429.50' 5.0' long x 1.00' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   

Primary OutFlow  Max=9.05 cfs @ 12.25 hrs  HW=428.96'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 2.26 cfs @ 11.51 fps)
2=Sharp-Crested Vee/Trap Weir  (Orifice Controls 4.84 cfs @ 5.42 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 1.95 cfs @ 2.22 fps)
4=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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          Call  before you dig.

CALL  BEFORE  YOU  DIG

IT IS THE CONTRACTORS RESPONSIBILITY TO CONTACT UTILITY

COMPANIES PRIOR TO ANY CONSTRUCTION. THE LOCATION OF

UTILITIES SHOWN ON THESE PLANS ARE APPROXIMATE AND

POSSIBLY INCOMPLETE, THEREFORE CERTIFICATION TO THE

LOCATION OF ALL UNDERGROUND UTILITIES IS WITHHELD.
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Area of Interest (AOI)
Area of Interest (AOI)
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Special Point Features
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Gravel Pit
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Mine or Quarry

Miscellaneous Water
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Slide or Slip
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Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Cheatham County, Tennessee
Survey Area Data: Version 15, Sep 10, 2021

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 21, 2019—Apr 
10, 2020

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

HsF Hawthorne-Sulphura 
association, 20 to 60 percent 
slopes

1.2 16.9%

HuC Humphreys gravelly silt loam, 
5 to 12 percent slopes

1.7 23.3%

MnC2 Minvale gravelly silt loam, 5 to 
12 percent slopes, eroded

4.3 59.8%

Totals for Area of Interest 7.3 100.0%
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