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Economic Development & Planning Department 
James Schimmer, Director 
 

150 South Front Street, FSL Suite 10 Columbus, Ohio 43215-7104 
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Technical Review Committee Agenda 
Franklin County Engineer’s Office 

970 Dublin Road 
Columbus, OH  43215 

 
January 24, 2017 

1:30 p.m. 
 

1. New Business 
 
A. Planning Commission 
 

i. 672- PP-E – Brad Fisher  
Owner/Applicant: Rockford Homes Inc. 
Engineer: EMH&T - Jeff Strung 
Township: Jefferson Township 
Subdivision: Morrison Farms East 
Site: 8211 Havens Corner (PID #170-000673),  8265 Havens Corner  (170-

001336), 5284 Taylor (171-000007), 3134 Waggoner Rd. 171-000587) 
Utilities: Public water and wastewater 
Request: Requesting a two-year extension of the approved preliminary plan for 

Morrison Farms East from the preliminary plan expiration date of April 8, 
2017 

 
ii. 681-V & PP – Brad Fisher  

Owner: Stanford J. Clark 
Applicant: Grand Communities, Ltd. 
Engineer: Civil & Environmental Consultants Inc. – Brian Burkhart 
Township: Jefferson Township 
Subdivision: Paddock Reserve 
Site: 3866 Waggoner Rd. (PID #170-000101) 
Acreage: 25.81-acres 
Utilities: Public water and wastewater 
Request: Requesting a Variance from Section 502.15 of the Franklin County 

Subdivision Regulations to allow the creation of a local street (no curb) that 
does not meet the minimum centerline radius requirement. Requesting 
Preliminary Plan approval of a 23 lot single-family subdivision with 15.81-
acres of open space. 

 
B. Board of Zoning Appeals – No new cases 

 
2. Adjournment of Meeting to February 21, 2017. 
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 i Paddock Reserve – SWMR 
CEC Project 161-606  January 2017 

PROJECT SUMMARY 

 

Project Name:   Paddock Reserve 

Location:    Jefferson Township, Franklin County, OH 

Reviewing Agency:   Franklin County Engineer 

 

 

HYDROLOGIC SUMMARY 

 

Rainfall Data:     Per Franklin County Stormwater Drainage Manual 

     1-yr: 2.20" 

     2-yr: 2.63" 

     5-yr: 3.24" 

     10-yr: 3.74" 

     25-yr: 4.44" 

     50-yr: 5.02" 

     100-yr: 5.63" 

 

Rainfall Distribution:  NRCS Type II 24 hour 

Detention Policy:   Franklin County 

Water Quality:   Ohio EPA 

Hydrology Modeling Program:  HydroCAD 

 

 

DESIGN SUMMARY 

 

Retention:    Retention Basin  

Water Quality:   Retention Basin  

Receiving Water Body:  Unnamed Tributary to Blacklick Creek 
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 1 Paddock Reserve – SWMR 
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1.0 INTRODUCTION 

 

The following report provides a detailed analysis of the Stormwater Management Plan for 

Paddock Reserve. The proposed site is located to the east of Waggoner Road and to the north of 

Havens Road in Jefferson Township, Franklin County, Ohio.  

 

Stormwater runoff and water quality for the entire Paddock Reserve development will be 

handled by a proposed retention basin located at the southwest corner of the property. 
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2.0 HYDROLOGIC ANALYSIS 

 

Hydrologic parameters such as Runoff Curve Number and Time of Concentration were 

determined using the Natural Resources Conservation Service (NRCS) methodology. The 1-, 2-, 

5-, 10-, 25-, 50-, and 100-year storm event discharge amounts were calculated using the NRCS 

TR-55 method. This analysis reflects the NRCS Type II, 24 hour storm duration.  
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3.0 PRE-DEVELOPED ANALYSIS 

 

The project site is split into two drainage areas that converge at a culvert crossing at Waggoner 

Road, just south of the site. 

 

Drainage Area “A” consists of 14.7 acres with Type C soils and a 53.2 minute time of 

concentration. This area drains from east to west to the roadside ditch/ storm sewer system of 

Waggoner Road which outlets to the culvert crossing. 

 

Area CN Description 

12.3 Ac. 70 Woods, Good, HSG C 

2.2 Ac. 74 >75% Grass Cover, Good, HSG C 

0.2 Ac.  98 Paved Parking, HSG C 

14.7 Ac. 71 Weighted Average 

 

Drainage Area “A” has been split into two sub areas in which one area will be disturbed and one 

area undisturbed for the proposed development. 

 

Drainage Area “A-1” consists of 12.2 acres with Type C soils and a 53.2 minute time of 

concentration and will be the area that will be disturbed for the proposed development. 

 

Area CN Description 

10.3 Ac. 70 Woods, Good, HSG C 

1.7 Ac. 74 >75% Grass Cover, Good, HSG C 

0.2 Ac. 98 Paved Parking, HSG C 

12.2 Ac. 71 Weighted Average 

 

Drainage Area “A-2” consists of 2.5 acres with Type C soils and a 20.0 minute time of 

concentration and will be the area that will be undisturbed for the proposed development. 

 

Area CN Description 

2.0 Ac. 70 Woods, Good, HSG C 

0.5 Ac. 74 >75% Grass Cover, Good, HSG C 

2.5 Ac. 71 Weighted Average 

 

Drainage Area “B” consists of 10.6 acres with Type C soils and a 51.6 minute time of 

concentration. This area drains to an existing stream located on the east half of the property that 

flows offsite to the south and then flows west to the culvert crossing at Waggoner Road. 

 

Area CN Description 

10.6 Ac. 70 Woods, Good, HSG C 

 

Refer to Appendix A for the pre-developed flow rates. 
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4.0 POST-DEVELOPED ANALYSIS 

 

Drainage Area “A” consists of 15.3 acres with Type C soils and a 20.0 minute time of 

concentration. 

 

Area CN Description 

3.5 Ac. 70 Woods, Good, HSG C 

1.5 Ac. 74 >75% Grass Cover, Good, HSG C 

9.8 Ac.  81 1/3 Acre Lots, 30% Imp, HSG C 

0.5 Ac. 98 Pond and Lake Surface 

15.3 Ac. 78 Weighted Average 

 

For post- developed conditions, Drainage Area “A” splits into two sub areas in which one area is 

directed towards the retention basin and one area remains undisturbed and by-passes the 

retention basin. 

 

Drainage Area “A-1” consists of 12.8 acres with Type C soils and a 20.0 minute time of 

concentration and will be conveyed to and detained within the retention basin. 

 

Area CN Description 

1.5 Ac. 70 Woods, Good, HSG C 

1.0 Ac. 74 >75% Grass Cover, Good, HSG C 

9.8 Ac.  81 1/3 Acre Lots, 30% Imp, HSG C 

0.5 Ac. 98 Pond and Lake Surface 

12.8 Ac. 80 Weighted Average 

 

Drainage Area “A-2” consists of 2.5 acres with Type C soils and a 20.0 minute time of 

concentration and will remain undisturbed and by-pass the retention basin. No increase in the 

peak rate of run-off from pre-developed conditions. 

 

Area CN Description 

2.0 Ac. 70 Woods, Good, HSG C 

0.5 Ac. 74 >75% Grass Cover, Good, HSG C 

2.5 Ac. 71 Weighted Average 

 

Drainage Area “B” consists of 10.1 acres with Type C soils and a 51.6 minute time of 

concentration. No development will take place within this drainage area. No increase in the peak 

rate of run-off from pre-developed conditions. 

 

Area CN Description 

10.1 Ac. 70 Woods, Good, HSG C 

 

Refer to Appendix B for the post-developed flow rates. 
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Due to the increase in runoff for Drainage Area “A-1”, stormwater management will be required 

for the proposed development.  A retention basin will be constructed at the southwest corner of 

the site.  Per the Franklin County Stormwater Drainage Manual, the critical storm method shall 

be utilized to determine the allowable release rates.  Under this methodology, runoff from storm 

events less than or equal to the critical storm shall be released from the site at a rate no greater 

than the peak runoff during the 1-year storm event under pre-developed conditions.  

Additionally, the peak runoff rate during the 100-year storm event shall be released at a rate less 

than or equal to the peak runoff rate during the 10-year storm event under pre-developed 

conditions. 

 

For Drainage Area “A-1”, the post-developed 1-year runoff volume increases 120% from the 

pre-developed condition; this results in a 25-year critical storm event.  

 

% Increase= [(28,618-13,024)/ 13,024] x 100 = 120% 

 

Refer to Appendix C for the critical storm calculations. 

 

Table 1: Drainage Area “A-1” Summary of Release Rates 

Storm Event 

(yr) 

Pre-Dev Peak 

Flow (cfs) 

Post-Dev Peak 

Flow (cfs) 

Allowable 

Peak Flow 

(cfs) 

1 1.71 9.17 1.71 

2 3.13 13.46 1.71 

5 5.63 20.07 1.71 

10 7.97 25.79 1.71 

25 11.52 34.10 1.71 

50 14.68 41.16 7.97 

100 18.14 48.79 7.97 
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5.0 WATER QUALITY 

 

The Ohio EPA requires that the water quality volume for wet basins be detained for a period of 

24 hours while releasing less than half of that volume in the first 8 hours.  

 

The retention basin will treat a water quality volume of 9,496 cu. ft. for the 12.8 acre tributary 

area which has a corresponding water quality elevation of 1025.34. Drawdown of the water 

quality volume will be accomplished with a 2.7" orifice attached to the proposed principal 

spillway. 

 

Refer to Appendix D for the water quality calculations.  
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6.0 RETENTION BASIN & OUTLET DESIGN 

 

Retention Basin Design Elevations: 

1021.00 to 1025.00 - Permanent Pool 

1025.00 to 1025.34 - Water Quality 

1025.34 to 1028.50 - Retention 

 

Top of Basin – 1029.50 

100-yr Peak Elevation – 1028.47 

 

Retention Basin Principal Spillway: 

Outlet pipe: 15" @ Invert 1024.75 to Invert 1023.85 (153’ @ 0.59% Slope) 

WQ Orifice: 2.7" @ Invert 1025.00 

Orifice: 4"(H) x 9"(W) Window @ Invert 1026.50 

Catch Basin #14: Top of Grate @ Invert 1028.10 

 

Retention Basin Emergency Spillway: 

20' Wide Earthen Spillway @ Invert 1028.50 

 

 

Table 2: Retention Basin Release Rates 

Storm Event 

(yr) 

Peak Out-Flow 

(cfs) 

Peak Elevation 

(ft) 

Peak Storage 

(cf) 

1 0.19 1026.12 23,519 

2 0.29 1026.58 34,462 

5 0.84 1026.91 42,775 

10 1.22 1027.28 52,351 

25 1.64 1027.88 69,142 

50 3.27 1028.24 79,928 

100 7.81 1028.47 86,833 

 

Refer to Appendix E for the post-developed flow rates from the retention basin. 
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7.0 SEDIMENTATION 

 

The proposed retention basin will be utilized as a sediment basin during construction. A 

temporary skimmer will be attached to the principal spillway (CB #14) and will provide the 

proper 48-hour drawdown.   

 

Refer to Appendix F for the sediment basin calculations.  
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8.0 STORM SEWER 

 

A storm sewer network will be constructed to convey runoff to the proposed retention basin.  

The stormwater runoff will be collected using catch basins at localized low points.  The storm 

sewer design on this project is based on the 5-year storm event and checked using the 10-year 

hydraulic grade line, per Franklin County stormwater regulations.  

 

Refer to Appendix G for the storm sewer calculations.  
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9.0 CONCLUSION 

 

The proposed retention basin meets all requirements for detention and water quality as set forth 

by the Franklin County and the Ohio EPA for the proposed Paddock Reserve development. 
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Type II 24-hr  1-yr Rainfall=2.20"161606-swm
  Printed  1/16/2017Prepared by Microsoft

Page 1HydroCAD® 10.00  s/n 03447  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: PRE-DEV "A"

Runoff = 2.06 cfs @ 12.66 hrs,  Volume= 0.360 af,  Depth> 0.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-yr Rainfall=2.20"

Area (ac) CN Description

12.300 70 Woods, Good, HSG C
2.200 74 >75% Grass cover, Good, HSG C
0.200 98 Paved parking, HSG C

14.700 71 Weighted Average
14.500 98.64% Pervious Area
0.200 1.36% Impervious Area

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

31.1 150 0.0227 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

22.1 883 0.0177 0.67 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

53.2 1,033 Total

Subcatchment 1S: PRE-DEV "A"

Runoff

Hydrograph

Time  (hours)

201918171615141312111098765

F
lo

w
  

(c
fs

)

2

1

0

Type II 24-hr

1-yr Rainfall=2.20"

Runoff Area=14.700 ac

Runoff Volume=0.360 af

Runoff Depth>0.29"

Flow Length=1,033'

Tc=53.2 min

CN=71

2.06 cfs
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Type II 24-hr  2-yr Rainfall=2.63"161606-swm
  Printed  1/16/2017Prepared by Microsoft

Page 2HydroCAD® 10.00  s/n 03447  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: PRE-DEV "A"

Runoff = 3.78 cfs @ 12.62 hrs,  Volume= 0.586 af,  Depth> 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=2.63"

Area (ac) CN Description

12.300 70 Woods, Good, HSG C
2.200 74 >75% Grass cover, Good, HSG C
0.200 98 Paved parking, HSG C

14.700 71 Weighted Average
14.500 98.64% Pervious Area
0.200 1.36% Impervious Area

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

31.1 150 0.0227 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

22.1 883 0.0177 0.67 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

53.2 1,033 Total

Subcatchment 1S: PRE-DEV "A"

Runoff

Hydrograph

Time  (hours)

201918171615141312111098765

F
lo

w
  

(c
fs

)

4

3

2

1

0

Type II 24-hr

2-yr Rainfall=2.63"

Runoff Area=14.700 ac

Runoff Volume=0.586 af

Runoff Depth>0.48"

Flow Length=1,033'

Tc=53.2 min

CN=71

3.78 cfs
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Type II 24-hr  5-yr Rainfall=3.24"161606-swm
  Printed  1/16/2017Prepared by Microsoft

Page 3HydroCAD® 10.00  s/n 03447  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: PRE-DEV "A"

Runoff = 6.79 cfs @ 12.59 hrs,  Volume= 0.965 af,  Depth> 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-yr Rainfall=3.24"

Area (ac) CN Description

12.300 70 Woods, Good, HSG C
2.200 74 >75% Grass cover, Good, HSG C
0.200 98 Paved parking, HSG C

14.700 71 Weighted Average
14.500 98.64% Pervious Area
0.200 1.36% Impervious Area

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

31.1 150 0.0227 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

22.1 883 0.0177 0.67 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

53.2 1,033 Total

Subcatchment 1S: PRE-DEV "A"

Runoff

Hydrograph

Time  (hours)

201918171615141312111098765

F
lo

w
  

(c
fs

)

7

6

5

4

3

2

1

0

Type II 24-hr

5-yr Rainfall=3.24"

Runoff Area=14.700 ac

Runoff Volume=0.965 af

Runoff Depth>0.79"

Flow Length=1,033'

Tc=53.2 min

CN=71

6.79 cfs
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Type II 24-hr  10-yr Rainfall=3.74"161606-swm
  Printed  1/16/2017Prepared by Microsoft

Page 4HydroCAD® 10.00  s/n 03447  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: PRE-DEV "A"

Runoff = 9.60 cfs @ 12.58 hrs,  Volume= 1.317 af,  Depth> 1.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=3.74"

Area (ac) CN Description

12.300 70 Woods, Good, HSG C
2.200 74 >75% Grass cover, Good, HSG C
0.200 98 Paved parking, HSG C

14.700 71 Weighted Average
14.500 98.64% Pervious Area
0.200 1.36% Impervious Area

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

31.1 150 0.0227 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

22.1 883 0.0177 0.67 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

53.2 1,033 Total

Subcatchment 1S: PRE-DEV "A"

Runoff

Hydrograph

Time  (hours)

201918171615141312111098765

F
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w
  

(c
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)
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0

Type II 24-hr

10-yr Rainfall=3.74"

Runoff Area=14.700 ac

Runoff Volume=1.317 af

Runoff Depth>1.08"

Flow Length=1,033'

Tc=53.2 min

CN=71

9.60 cfs

681-PP
Received 1/17/2017



Type II 24-hr  25-yr Rainfall=4.44"161606-swm
  Printed  1/16/2017Prepared by Microsoft

Page 5HydroCAD® 10.00  s/n 03447  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: PRE-DEV "A"

Runoff = 13.89 cfs @ 12.57 hrs,  Volume= 1.857 af,  Depth> 1.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=4.44"

Area (ac) CN Description

12.300 70 Woods, Good, HSG C
2.200 74 >75% Grass cover, Good, HSG C
0.200 98 Paved parking, HSG C

14.700 71 Weighted Average
14.500 98.64% Pervious Area
0.200 1.36% Impervious Area

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

31.1 150 0.0227 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

22.1 883 0.0177 0.67 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

53.2 1,033 Total

Subcatchment 1S: PRE-DEV "A"

Runoff

Hydrograph

Time  (hours)

201918171615141312111098765
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(c
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0

Type II 24-hr

25-yr Rainfall=4.44"

Runoff Area=14.700 ac

Runoff Volume=1.857 af

Runoff Depth>1.52"

Flow Length=1,033'

Tc=53.2 min

CN=71

13.89 cfs
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Type II 24-hr  50-yr Rainfall=5.02"161606-swm
  Printed  1/16/2017Prepared by Microsoft

Page 6HydroCAD® 10.00  s/n 03447  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: PRE-DEV "A"

Runoff = 17.68 cfs @ 12.56 hrs,  Volume= 2.338 af,  Depth> 1.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-yr Rainfall=5.02"

Area (ac) CN Description

12.300 70 Woods, Good, HSG C
2.200 74 >75% Grass cover, Good, HSG C
0.200 98 Paved parking, HSG C

14.700 71 Weighted Average
14.500 98.64% Pervious Area
0.200 1.36% Impervious Area

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

31.1 150 0.0227 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

22.1 883 0.0177 0.67 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

53.2 1,033 Total

Subcatchment 1S: PRE-DEV "A"

Runoff

Hydrograph

Time  (hours)

201918171615141312111098765

F
lo

w
  

(c
fs

)

18

16

14

12

10

8

6

4

2

0

Type II 24-hr

50-yr Rainfall=5.02"

Runoff Area=14.700 ac

Runoff Volume=2.338 af

Runoff Depth>1.91"

Flow Length=1,033'

Tc=53.2 min

CN=71

17.68 cfs
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Type II 24-hr  100-yr Rainfall=5.63"161606-swm
  Printed  1/16/2017Prepared by Microsoft

Page 7HydroCAD® 10.00  s/n 03447  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: PRE-DEV "A"

Runoff = 21.86 cfs @ 12.55 hrs,  Volume= 2.870 af,  Depth> 2.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-yr Rainfall=5.63"

Area (ac) CN Description

12.300 70 Woods, Good, HSG C
2.200 74 >75% Grass cover, Good, HSG C
0.200 98 Paved parking, HSG C

14.700 71 Weighted Average
14.500 98.64% Pervious Area
0.200 1.36% Impervious Area

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

31.1 150 0.0227 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

22.1 883 0.0177 0.67 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

53.2 1,033 Total

Subcatchment 1S: PRE-DEV "A"

Runoff

Hydrograph

Time  (hours)

201918171615141312111098765
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Type II 24-hr

100-yr Rainfall=5.63"

Runoff Area=14.700 ac

Runoff Volume=2.870 af

Runoff Depth>2.34"

Flow Length=1,033'

Tc=53.2 min

CN=71

21.86 cfs
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Type II 24-hr  1-yr Rainfall=2.20"161606-swm
  Printed  1/16/2017Prepared by Microsoft

Page 1HydroCAD® 10.00  s/n 03447  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment 8S: PRE-DEV "A-1"

Runoff = 1.71 cfs @ 12.66 hrs,  Volume= 0.299 af,  Depth> 0.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-yr Rainfall=2.20"

Area (ac) CN Description

10.300 70 Woods, Good, HSG C
1.700 74 >75% Grass cover, Good, HSG C
0.200 98 Paved parking, HSG C

12.200 71 Weighted Average
12.000 98.36% Pervious Area
0.200 1.64% Impervious Area

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

31.1 150 0.0227 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

22.1 883 0.0177 0.67 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

53.2 1,033 Total

Subcatchment 8S: PRE-DEV "A-1"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=2.20"

Runoff Area=12.200 ac

Runoff Volume=0.299 af

Runoff Depth>0.29"

Flow Length=1,033'

Tc=53.2 min

CN=71

1.71 cfs

681-PP
Received 1/17/2017
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Summary for Subcatchment 8S: PRE-DEV "A-1"

Runoff = 3.13 cfs @ 12.62 hrs,  Volume= 0.486 af,  Depth> 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=2.63"

Area (ac) CN Description

10.300 70 Woods, Good, HSG C
1.700 74 >75% Grass cover, Good, HSG C
0.200 98 Paved parking, HSG C

12.200 71 Weighted Average
12.000 98.36% Pervious Area
0.200 1.64% Impervious Area

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

31.1 150 0.0227 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

22.1 883 0.0177 0.67 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

53.2 1,033 Total

Subcatchment 8S: PRE-DEV "A-1"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=2.63"

Runoff Area=12.200 ac

Runoff Volume=0.486 af

Runoff Depth>0.48"

Flow Length=1,033'

Tc=53.2 min

CN=71

3.13 cfs

681-PP
Received 1/17/2017
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Summary for Subcatchment 8S: PRE-DEV "A-1"

Runoff = 5.63 cfs @ 12.59 hrs,  Volume= 0.801 af,  Depth> 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-yr Rainfall=3.24"

Area (ac) CN Description

10.300 70 Woods, Good, HSG C
1.700 74 >75% Grass cover, Good, HSG C
0.200 98 Paved parking, HSG C

12.200 71 Weighted Average
12.000 98.36% Pervious Area
0.200 1.64% Impervious Area

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

31.1 150 0.0227 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

22.1 883 0.0177 0.67 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

53.2 1,033 Total

Subcatchment 8S: PRE-DEV "A-1"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

5-yr Rainfall=3.24"

Runoff Area=12.200 ac

Runoff Volume=0.801 af

Runoff Depth>0.79"

Flow Length=1,033'

Tc=53.2 min

CN=71

5.63 cfs

681-PP
Received 1/17/2017
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Summary for Subcatchment 8S: PRE-DEV "A-1"

Runoff = 7.97 cfs @ 12.58 hrs,  Volume= 1.093 af,  Depth> 1.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=3.74"

Area (ac) CN Description

10.300 70 Woods, Good, HSG C
1.700 74 >75% Grass cover, Good, HSG C
0.200 98 Paved parking, HSG C

12.200 71 Weighted Average
12.000 98.36% Pervious Area
0.200 1.64% Impervious Area

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

31.1 150 0.0227 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

22.1 883 0.0177 0.67 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

53.2 1,033 Total

Subcatchment 8S: PRE-DEV "A-1"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10-yr Rainfall=3.74"

Runoff Area=12.200 ac

Runoff Volume=1.093 af

Runoff Depth>1.08"

Flow Length=1,033'

Tc=53.2 min

CN=71

7.97 cfs

681-PP
Received 1/17/2017
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Summary for Subcatchment 8S: PRE-DEV "A-1"

Runoff = 11.52 cfs @ 12.57 hrs,  Volume= 1.542 af,  Depth> 1.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=4.44"

Area (ac) CN Description

10.300 70 Woods, Good, HSG C
1.700 74 >75% Grass cover, Good, HSG C
0.200 98 Paved parking, HSG C

12.200 71 Weighted Average
12.000 98.36% Pervious Area
0.200 1.64% Impervious Area

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

31.1 150 0.0227 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

22.1 883 0.0177 0.67 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

53.2 1,033 Total

Subcatchment 8S: PRE-DEV "A-1"
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Type II 24-hr

25-yr Rainfall=4.44"

Runoff Area=12.200 ac

Runoff Volume=1.542 af

Runoff Depth>1.52"

Flow Length=1,033'

Tc=53.2 min

CN=71

11.52 cfs

681-PP
Received 1/17/2017
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Summary for Subcatchment 8S: PRE-DEV "A-1"

Runoff = 14.68 cfs @ 12.56 hrs,  Volume= 1.941 af,  Depth> 1.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-yr Rainfall=5.02"

Area (ac) CN Description

10.300 70 Woods, Good, HSG C
1.700 74 >75% Grass cover, Good, HSG C
0.200 98 Paved parking, HSG C

12.200 71 Weighted Average
12.000 98.36% Pervious Area
0.200 1.64% Impervious Area

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

31.1 150 0.0227 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

22.1 883 0.0177 0.67 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

53.2 1,033 Total

Subcatchment 8S: PRE-DEV "A-1"
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Hydrograph

Time  (hours)
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Type II 24-hr

50-yr Rainfall=5.02"

Runoff Area=12.200 ac

Runoff Volume=1.941 af

Runoff Depth>1.91"

Flow Length=1,033'

Tc=53.2 min

CN=71

14.68 cfs

681-PP
Received 1/17/2017
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Summary for Subcatchment 8S: PRE-DEV "A-1"

Runoff = 18.14 cfs @ 12.55 hrs,  Volume= 2.382 af,  Depth> 2.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-yr Rainfall=5.63"

Area (ac) CN Description

10.300 70 Woods, Good, HSG C
1.700 74 >75% Grass cover, Good, HSG C
0.200 98 Paved parking, HSG C

12.200 71 Weighted Average
12.000 98.36% Pervious Area
0.200 1.64% Impervious Area

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

31.1 150 0.0227 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

22.1 883 0.0177 0.67 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

53.2 1,033 Total

Subcatchment 8S: PRE-DEV "A-1"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=5.63"

Runoff Area=12.200 ac

Runoff Volume=2.382 af

Runoff Depth>2.34"

Flow Length=1,033'

Tc=53.2 min

CN=71

18.14 cfs

681-PP
Received 1/17/2017
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Summary for Subcatchment 9S: PRE-DEV "A-2"

Runoff = 0.70 cfs @ 12.17 hrs,  Volume= 0.063 af,  Depth> 0.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-yr Rainfall=2.20"

Area (ac) CN Description

2.000 70 Woods, Good, HSG C
0.500 74 >75% Grass cover, Good, HSG C

2.500 71 Weighted Average
2.500 100.00% Pervious Area

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

20.0 Direct Entry, 

Subcatchment 9S: PRE-DEV "A-2"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=2.20"

Runoff Area=2.500 ac

Runoff Volume=0.063 af

Runoff Depth>0.30"

Tc=20.0 min

CN=71

0.70 cfs

681-PP
Received 1/17/2017
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Summary for Subcatchment 9S: PRE-DEV "A-2"

Runoff = 1.29 cfs @ 12.16 hrs,  Volume= 0.102 af,  Depth> 0.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=2.63"

Area (ac) CN Description

2.000 70 Woods, Good, HSG C
0.500 74 >75% Grass cover, Good, HSG C

2.500 71 Weighted Average
2.500 100.00% Pervious Area

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

20.0 Direct Entry, 

Subcatchment 9S: PRE-DEV "A-2"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=2.63"

Runoff Area=2.500 ac

Runoff Volume=0.102 af

Runoff Depth>0.49"

Tc=20.0 min

CN=71

1.29 cfs

681-PP
Received 1/17/2017
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Summary for Subcatchment 9S: PRE-DEV "A-2"

Runoff = 2.29 cfs @ 12.15 hrs,  Volume= 0.167 af,  Depth> 0.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-yr Rainfall=3.24"

Area (ac) CN Description

2.000 70 Woods, Good, HSG C
0.500 74 >75% Grass cover, Good, HSG C

2.500 71 Weighted Average
2.500 100.00% Pervious Area

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

20.0 Direct Entry, 

Subcatchment 9S: PRE-DEV "A-2"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

5-yr Rainfall=3.24"

Runoff Area=2.500 ac

Runoff Volume=0.167 af

Runoff Depth>0.80"

Tc=20.0 min

CN=71

2.29 cfs

681-PP
Received 1/17/2017
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Summary for Subcatchment 9S: PRE-DEV "A-2"

Runoff = 3.20 cfs @ 12.14 hrs,  Volume= 0.228 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
Type II 24-hr  10-yr Rainfall=3.74"

Area (ac) CN Description

2.000 70 Woods, Good, HSG C
0.500 74 >75% Grass cover, Good, HSG C

2.500 71 Weighted Average
2.500 100.00% Pervious Area

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

20.0 Direct Entry, 

Subcatchment 9S: PRE-DEV "A-2"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10-yr Rainfall=3.74"

Runoff Area=2.500 ac

Runoff Volume=0.228 af

Runoff Depth>1.09"

Tc=20.0 min

CN=71

3.20 cfs

681-PP
Received 1/17/2017
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Summary for Subcatchment 9S: PRE-DEV "A-2"

Runoff = 4.59 cfs @ 12.14 hrs,  Volume= 0.321 af,  Depth> 1.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=4.44"

Area (ac) CN Description

2.000 70 Woods, Good, HSG C
0.500 74 >75% Grass cover, Good, HSG C

2.500 71 Weighted Average
2.500 100.00% Pervious Area

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

20.0 Direct Entry, 

Subcatchment 9S: PRE-DEV "A-2"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=4.44"

Runoff Area=2.500 ac

Runoff Volume=0.321 af

Runoff Depth>1.54"

Tc=20.0 min

CN=71

4.59 cfs

681-PP
Received 1/17/2017
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Summary for Subcatchment 9S: PRE-DEV "A-2"

Runoff = 5.81 cfs @ 12.13 hrs,  Volume= 0.403 af,  Depth> 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-yr Rainfall=5.02"

Area (ac) CN Description

2.000 70 Woods, Good, HSG C
0.500 74 >75% Grass cover, Good, HSG C

2.500 71 Weighted Average
2.500 100.00% Pervious Area

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

20.0 Direct Entry, 

Subcatchment 9S: PRE-DEV "A-2"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

50-yr Rainfall=5.02"

Runoff Area=2.500 ac

Runoff Volume=0.403 af

Runoff Depth>1.94"

Tc=20.0 min

CN=71

5.81 cfs

681-PP
Received 1/17/2017
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Summary for Subcatchment 9S: PRE-DEV "A-2"

Runoff = 7.15 cfs @ 12.13 hrs,  Volume= 0.495 af,  Depth> 2.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-yr Rainfall=5.63"

Area (ac) CN Description

2.000 70 Woods, Good, HSG C
0.500 74 >75% Grass cover, Good, HSG C

2.500 71 Weighted Average
2.500 100.00% Pervious Area

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

20.0 Direct Entry, 

Subcatchment 9S: PRE-DEV "A-2"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=5.63"

Runoff Area=2.500 ac

Runoff Volume=0.495 af

Runoff Depth>2.38"

Tc=20.0 min

CN=71

7.15 cfs

681-PP
Received 1/17/2017
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Summary for Subcatchment 2S: PRE-DEV "B"

Runoff = 1.32 cfs @ 12.65 hrs,  Volume= 0.236 af,  Depth> 0.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-yr Rainfall=2.20"

Area (ac) CN Description

10.600 70 Woods, Good, HSG C

10.600 100.00% Pervious Area

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

37.7 150 0.0141 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

13.9 537 0.0166 0.64 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

51.6 687 Total

Subcatchment 2S: PRE-DEV "B"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=2.20"

Runoff Area=10.600 ac

Runoff Volume=0.236 af

Runoff Depth>0.27"

Flow Length=687'

Tc=51.6 min

CN=70

1.32 cfs

681-PP
Received 1/17/2017
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Summary for Subcatchment 2S: PRE-DEV "B"

Runoff = 2.50 cfs @ 12.61 hrs,  Volume= 0.392 af,  Depth> 0.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=2.63"

Area (ac) CN Description

10.600 70 Woods, Good, HSG C

10.600 100.00% Pervious Area

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

37.7 150 0.0141 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

13.9 537 0.0166 0.64 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

51.6 687 Total

Subcatchment 2S: PRE-DEV "B"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=2.63"

Runoff Area=10.600 ac

Runoff Volume=0.392 af

Runoff Depth>0.44"

Flow Length=687'

Tc=51.6 min

CN=70

2.50 cfs

681-PP
Received 1/17/2017
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Summary for Subcatchment 2S: PRE-DEV "B"

Runoff = 4.63 cfs @ 12.57 hrs,  Volume= 0.655 af,  Depth> 0.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-yr Rainfall=3.24"

Area (ac) CN Description

10.600 70 Woods, Good, HSG C

10.600 100.00% Pervious Area

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

37.7 150 0.0141 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

13.9 537 0.0166 0.64 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

51.6 687 Total

Subcatchment 2S: PRE-DEV "B"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

5-yr Rainfall=3.24"

Runoff Area=10.600 ac

Runoff Volume=0.655 af

Runoff Depth>0.74"

Flow Length=687'

Tc=51.6 min

CN=70

4.63 cfs

681-PP
Received 1/17/2017



Type II 24-hr  10-yr Rainfall=3.74"161606-swm
  Printed  1/16/2017Prepared by Microsoft

Page 4HydroCAD® 10.00  s/n 03447  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: PRE-DEV "B"

Runoff = 6.64 cfs @ 12.56 hrs,  Volume= 0.901 af,  Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=3.74"

Area (ac) CN Description

10.600 70 Woods, Good, HSG C

10.600 100.00% Pervious Area

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

37.7 150 0.0141 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

13.9 537 0.0166 0.64 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

51.6 687 Total

Subcatchment 2S: PRE-DEV "B"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10-yr Rainfall=3.74"

Runoff Area=10.600 ac

Runoff Volume=0.901 af

Runoff Depth>1.02"

Flow Length=687'

Tc=51.6 min

CN=70

6.64 cfs

681-PP
Received 1/17/2017



Type II 24-hr  25-yr Rainfall=4.44"161606-swm
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Summary for Subcatchment 2S: PRE-DEV "B"

Runoff = 9.74 cfs @ 12.55 hrs,  Volume= 1.281 af,  Depth> 1.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=4.44"

Area (ac) CN Description

10.600 70 Woods, Good, HSG C

10.600 100.00% Pervious Area

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

37.7 150 0.0141 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

13.9 537 0.0166 0.64 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

51.6 687 Total

Subcatchment 2S: PRE-DEV "B"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=4.44"

Runoff Area=10.600 ac

Runoff Volume=1.281 af

Runoff Depth>1.45"

Flow Length=687'

Tc=51.6 min

CN=70

9.74 cfs

681-PP
Received 1/17/2017



Type II 24-hr  50-yr Rainfall=5.02"161606-swm
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Summary for Subcatchment 2S: PRE-DEV "B"

Runoff = 12.49 cfs @ 12.54 hrs,  Volume= 1.620 af,  Depth> 1.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-yr Rainfall=5.02"

Area (ac) CN Description

10.600 70 Woods, Good, HSG C

10.600 100.00% Pervious Area

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

37.7 150 0.0141 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

13.9 537 0.0166 0.64 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

51.6 687 Total

Subcatchment 2S: PRE-DEV "B"

Runoff
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Time  (hours)
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Type II 24-hr

50-yr Rainfall=5.02"

Runoff Area=10.600 ac

Runoff Volume=1.620 af

Runoff Depth>1.83"

Flow Length=687'

Tc=51.6 min

CN=70

12.49 cfs

681-PP
Received 1/17/2017



Type II 24-hr  100-yr Rainfall=5.63"161606-swm
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Summary for Subcatchment 2S: PRE-DEV "B"

Runoff = 15.52 cfs @ 12.53 hrs,  Volume= 1.996 af,  Depth> 2.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-yr Rainfall=5.63"

Area (ac) CN Description

10.600 70 Woods, Good, HSG C

10.600 100.00% Pervious Area

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

37.7 150 0.0141 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

13.9 537 0.0166 0.64 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

51.6 687 Total

Subcatchment 2S: PRE-DEV "B"

Runoff
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Time  (hours)
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Type II 24-hr

100-yr Rainfall=5.63"

Runoff Area=10.600 ac

Runoff Volume=1.996 af

Runoff Depth>2.26"

Flow Length=687'

Tc=51.6 min

CN=70

15.52 cfs

681-PP
Received 1/17/2017
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Type II 24-hr  1-yr Rainfall=2.20"161606-swm
  Printed  1/16/2017Prepared by Microsoft

Page 1HydroCAD® 10.00  s/n 03447  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: POST-DEV "A"

Runoff = 9.26 cfs @ 12.15 hrs,  Volume= 0.680 af,  Depth> 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-yr Rainfall=2.20"

Area (ac) CN Description

3.500 70 Woods, Good, HSG C
1.500 74 >75% Grass cover, Good, HSG C
9.800 81 1/3 acre lots, 30% imp, HSG C
0.500 98 Water Surface, HSG C

15.300 78 Weighted Average
11.860 77.52% Pervious Area
3.440 22.48% Impervious Area

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

20.0 Direct Entry, 

Subcatchment 3S: POST-DEV "A"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=2.20"

Runoff Area=15.300 ac

Runoff Volume=0.680 af

Runoff Depth>0.53"

Tc=20.0 min

CN=78

9.26 cfs

681-PP
Received 1/17/2017



Type II 24-hr  2-yr Rainfall=2.63"161606-swm
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Summary for Subcatchment 3S: POST-DEV "A"

Runoff = 14.08 cfs @ 12.14 hrs,  Volume= 0.999 af,  Depth> 0.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=2.63"

Area (ac) CN Description

3.500 70 Woods, Good, HSG C
1.500 74 >75% Grass cover, Good, HSG C
9.800 81 1/3 acre lots, 30% imp, HSG C
0.500 98 Water Surface, HSG C

15.300 78 Weighted Average
11.860 77.52% Pervious Area
3.440 22.48% Impervious Area

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

20.0 Direct Entry, 

Subcatchment 3S: POST-DEV "A"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=2.63"

Runoff Area=15.300 ac

Runoff Volume=0.999 af

Runoff Depth>0.78"

Tc=20.0 min

CN=78

14.08 cfs

681-PP
Received 1/17/2017



Type II 24-hr  5-yr Rainfall=3.24"161606-swm
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Summary for Subcatchment 3S: POST-DEV "A"

Runoff = 21.61 cfs @ 12.14 hrs,  Volume= 1.505 af,  Depth> 1.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-yr Rainfall=3.24"

Area (ac) CN Description

3.500 70 Woods, Good, HSG C
1.500 74 >75% Grass cover, Good, HSG C
9.800 81 1/3 acre lots, 30% imp, HSG C
0.500 98 Water Surface, HSG C

15.300 78 Weighted Average
11.860 77.52% Pervious Area
3.440 22.48% Impervious Area

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

20.0 Direct Entry, 

Subcatchment 3S: POST-DEV "A"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

5-yr Rainfall=3.24"

Runoff Area=15.300 ac

Runoff Volume=1.505 af

Runoff Depth>1.18"

Tc=20.0 min

CN=78

21.61 cfs

681-PP
Received 1/17/2017



Type II 24-hr  10-yr Rainfall=3.74"161606-swm
  Printed  1/16/2017Prepared by Microsoft
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Summary for Subcatchment 3S: POST-DEV "A"

Runoff = 28.20 cfs @ 12.13 hrs,  Volume= 1.954 af,  Depth> 1.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=3.74"

Area (ac) CN Description

3.500 70 Woods, Good, HSG C
1.500 74 >75% Grass cover, Good, HSG C
9.800 81 1/3 acre lots, 30% imp, HSG C
0.500 98 Water Surface, HSG C

15.300 78 Weighted Average
11.860 77.52% Pervious Area
3.440 22.48% Impervious Area

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

20.0 Direct Entry, 

Subcatchment 3S: POST-DEV "A"

Runoff

Hydrograph

Time  (hours)

201918171615141312111098765

F
lo

w
  

(c
fs

)

30

25

20

15

10

5

0

Type II 24-hr

10-yr Rainfall=3.74"

Runoff Area=15.300 ac

Runoff Volume=1.954 af

Runoff Depth>1.53"

Tc=20.0 min

CN=78

28.20 cfs

681-PP
Received 1/17/2017



Type II 24-hr  25-yr Rainfall=4.44"161606-swm
  Printed  1/16/2017Prepared by Microsoft

Page 5HydroCAD® 10.00  s/n 03447  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: POST-DEV "A"

Runoff = 37.87 cfs @ 12.13 hrs,  Volume= 2.621 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
Type II 24-hr  25-yr Rainfall=4.44"

Area (ac) CN Description

3.500 70 Woods, Good, HSG C
1.500 74 >75% Grass cover, Good, HSG C
9.800 81 1/3 acre lots, 30% imp, HSG C
0.500 98 Water Surface, HSG C

15.300 78 Weighted Average
11.860 77.52% Pervious Area
3.440 22.48% Impervious Area

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

20.0 Direct Entry, 

Subcatchment 3S: POST-DEV "A"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=4.44"

Runoff Area=15.300 ac

Runoff Volume=2.621 af

Runoff Depth>2.06"

Tc=20.0 min

CN=78

37.87 cfs

681-PP
Received 1/17/2017



Type II 24-hr  50-yr Rainfall=5.02"161606-swm
  Printed  1/16/2017Prepared by Microsoft
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Summary for Subcatchment 3S: POST-DEV "A"

Runoff = 46.14 cfs @ 12.13 hrs,  Volume= 3.199 af,  Depth> 2.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-yr Rainfall=5.02"

Area (ac) CN Description

3.500 70 Woods, Good, HSG C
1.500 74 >75% Grass cover, Good, HSG C
9.800 81 1/3 acre lots, 30% imp, HSG C
0.500 98 Water Surface, HSG C

15.300 78 Weighted Average
11.860 77.52% Pervious Area
3.440 22.48% Impervious Area

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

20.0 Direct Entry, 

Subcatchment 3S: POST-DEV "A"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

50-yr Rainfall=5.02"

Runoff Area=15.300 ac

Runoff Volume=3.199 af

Runoff Depth>2.51"

Tc=20.0 min

CN=78

46.14 cfs

681-PP
Received 1/17/2017



Type II 24-hr  100-yr Rainfall=5.63"161606-swm
  Printed  1/16/2017Prepared by Microsoft
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Summary for Subcatchment 3S: POST-DEV "A"

Runoff = 55.02 cfs @ 12.13 hrs,  Volume= 3.826 af,  Depth> 3.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-yr Rainfall=5.63"

Area (ac) CN Description

3.500 70 Woods, Good, HSG C
1.500 74 >75% Grass cover, Good, HSG C
9.800 81 1/3 acre lots, 30% imp, HSG C
0.500 98 Water Surface, HSG C

15.300 78 Weighted Average
11.860 77.52% Pervious Area
3.440 22.48% Impervious Area

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

20.0 Direct Entry, 

Subcatchment 3S: POST-DEV "A"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=5.63"

Runoff Area=15.300 ac

Runoff Volume=3.826 af

Runoff Depth>3.00"

Tc=20.0 min

CN=78

55.02 cfs

681-PP
Received 1/17/2017



Type II 24-hr  1-yr Rainfall=2.20"161606-swm
  Printed  1/16/2017Prepared by Microsoft

Page 1HydroCAD® 10.00  s/n 03447  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: POST-DEV "A-1"

Runoff = 9.17 cfs @ 12.14 hrs,  Volume= 0.657 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
Type II 24-hr  1-yr Rainfall=2.20"

Area (ac) CN Description

1.500 70 Woods, Good, HSG C
1.000 74 >75% Grass cover, Good, HSG C
9.800 81 1/3 acre lots, 30% imp, HSG C
0.500 98 Water Surface, HSG C

12.800 80 Weighted Average
9.360 73.12% Pervious Area
3.440 26.87% Impervious Area

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

20.0 Direct Entry, 

Subcatchment 4S: POST-DEV "A-1"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=2.20"

Runoff Area=12.800 ac

Runoff Volume=0.657 af

Runoff Depth>0.62"

Tc=20.0 min

CN=80

9.17 cfs

681-PP
Received 1/17/2017



Type II 24-hr  2-yr Rainfall=2.63"161606-swm
  Printed  1/16/2017Prepared by Microsoft

Page 2HydroCAD® 10.00  s/n 03447  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: POST-DEV "A-1"

Runoff = 13.46 cfs @ 12.14 hrs,  Volume= 0.944 af,  Depth> 0.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=2.63"

Area (ac) CN Description

1.500 70 Woods, Good, HSG C
1.000 74 >75% Grass cover, Good, HSG C
9.800 81 1/3 acre lots, 30% imp, HSG C
0.500 98 Water Surface, HSG C

12.800 80 Weighted Average
9.360 73.12% Pervious Area
3.440 26.87% Impervious Area

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

20.0 Direct Entry, 

Subcatchment 4S: POST-DEV "A-1"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=2.63"

Runoff Area=12.800 ac

Runoff Volume=0.944 af

Runoff Depth>0.88"

Tc=20.0 min

CN=80

13.46 cfs

681-PP
Received 1/17/2017



Type II 24-hr  5-yr Rainfall=3.24"161606-swm
  Printed  1/16/2017Prepared by Microsoft
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Summary for Subcatchment 4S: POST-DEV "A-1"

Runoff = 20.07 cfs @ 12.13 hrs,  Volume= 1.391 af,  Depth> 1.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-yr Rainfall=3.24"

Area (ac) CN Description

1.500 70 Woods, Good, HSG C
1.000 74 >75% Grass cover, Good, HSG C
9.800 81 1/3 acre lots, 30% imp, HSG C
0.500 98 Water Surface, HSG C

12.800 80 Weighted Average
9.360 73.12% Pervious Area
3.440 26.87% Impervious Area

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

20.0 Direct Entry, 

Subcatchment 4S: POST-DEV "A-1"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

5-yr Rainfall=3.24"

Runoff Area=12.800 ac

Runoff Volume=1.391 af

Runoff Depth>1.30"

Tc=20.0 min

CN=80

20.07 cfs

681-PP
Received 1/17/2017



Type II 24-hr  10-yr Rainfall=3.74"161606-swm
  Printed  1/16/2017Prepared by Microsoft
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Summary for Subcatchment 4S: POST-DEV "A-1"

Runoff = 25.79 cfs @ 12.13 hrs,  Volume= 1.785 af,  Depth> 1.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=3.74"

Area (ac) CN Description

1.500 70 Woods, Good, HSG C
1.000 74 >75% Grass cover, Good, HSG C
9.800 81 1/3 acre lots, 30% imp, HSG C
0.500 98 Water Surface, HSG C

12.800 80 Weighted Average
9.360 73.12% Pervious Area
3.440 26.87% Impervious Area

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

20.0 Direct Entry, 

Subcatchment 4S: POST-DEV "A-1"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10-yr Rainfall=3.74"

Runoff Area=12.800 ac

Runoff Volume=1.785 af

Runoff Depth>1.67"

Tc=20.0 min

CN=80

25.79 cfs

681-PP
Received 1/17/2017
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Summary for Subcatchment 4S: POST-DEV "A-1"

Runoff = 34.10 cfs @ 12.13 hrs,  Volume= 2.364 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
Type II 24-hr  25-yr Rainfall=4.44"

Area (ac) CN Description

1.500 70 Woods, Good, HSG C
1.000 74 >75% Grass cover, Good, HSG C
9.800 81 1/3 acre lots, 30% imp, HSG C
0.500 98 Water Surface, HSG C

12.800 80 Weighted Average
9.360 73.12% Pervious Area
3.440 26.87% Impervious Area

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

20.0 Direct Entry, 

Subcatchment 4S: POST-DEV "A-1"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=4.44"

Runoff Area=12.800 ac

Runoff Volume=2.364 af

Runoff Depth>2.22"

Tc=20.0 min

CN=80

34.10 cfs

681-PP
Received 1/17/2017
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Summary for Subcatchment 4S: POST-DEV "A-1"

Runoff = 41.16 cfs @ 12.13 hrs,  Volume= 2.863 af,  Depth> 2.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-yr Rainfall=5.02"

Area (ac) CN Description

1.500 70 Woods, Good, HSG C
1.000 74 >75% Grass cover, Good, HSG C
9.800 81 1/3 acre lots, 30% imp, HSG C
0.500 98 Water Surface, HSG C

12.800 80 Weighted Average
9.360 73.12% Pervious Area
3.440 26.87% Impervious Area

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

20.0 Direct Entry, 

Subcatchment 4S: POST-DEV "A-1"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

50-yr Rainfall=5.02"

Runoff Area=12.800 ac

Runoff Volume=2.863 af

Runoff Depth>2.68"

Tc=20.0 min

CN=80

41.16 cfs

681-PP
Received 1/17/2017
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Summary for Subcatchment 4S: POST-DEV "A-1"

Runoff = 48.79 cfs @ 12.12 hrs,  Volume= 3.403 af,  Depth> 3.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-yr Rainfall=5.63"

Area (ac) CN Description

1.500 70 Woods, Good, HSG C
1.000 74 >75% Grass cover, Good, HSG C
9.800 81 1/3 acre lots, 30% imp, HSG C
0.500 98 Water Surface, HSG C

12.800 80 Weighted Average
9.360 73.12% Pervious Area
3.440 26.87% Impervious Area

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

20.0 Direct Entry, 

Subcatchment 4S: POST-DEV "A-1"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=5.63"

Runoff Area=12.800 ac

Runoff Volume=3.403 af

Runoff Depth>3.19"

Tc=20.0 min

CN=80

48.79 cfs

681-PP
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Summary for Subcatchment 5S: POST-DEV "A-2"

Runoff = 0.70 cfs @ 12.17 hrs,  Volume= 0.063 af,  Depth> 0.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-yr Rainfall=2.20"

Area (ac) CN Description

2.000 70 Woods, Good, HSG C
0.500 74 >75% Grass cover, Good, HSG C

2.500 71 Weighted Average
2.500 100.00% Pervious Area

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

20.0 Direct Entry, 

Subcatchment 5S: POST-DEV "A-2"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=2.20"

Runoff Area=2.500 ac

Runoff Volume=0.063 af

Runoff Depth>0.30"

Tc=20.0 min

CN=71

0.70 cfs
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Summary for Subcatchment 5S: POST-DEV "A-2"

Runoff = 1.29 cfs @ 12.16 hrs,  Volume= 0.102 af,  Depth> 0.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=2.63"

Area (ac) CN Description

2.000 70 Woods, Good, HSG C
0.500 74 >75% Grass cover, Good, HSG C

2.500 71 Weighted Average
2.500 100.00% Pervious Area

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

20.0 Direct Entry, 

Subcatchment 5S: POST-DEV "A-2"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=2.63"

Runoff Area=2.500 ac

Runoff Volume=0.102 af

Runoff Depth>0.49"

Tc=20.0 min

CN=71

1.29 cfs

681-PP
Received 1/17/2017
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Summary for Subcatchment 5S: POST-DEV "A-2"

Runoff = 2.29 cfs @ 12.15 hrs,  Volume= 0.167 af,  Depth> 0.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-yr Rainfall=3.24"

Area (ac) CN Description

2.000 70 Woods, Good, HSG C
0.500 74 >75% Grass cover, Good, HSG C

2.500 71 Weighted Average
2.500 100.00% Pervious Area

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

20.0 Direct Entry, 

Subcatchment 5S: POST-DEV "A-2"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

5-yr Rainfall=3.24"

Runoff Area=2.500 ac

Runoff Volume=0.167 af

Runoff Depth>0.80"

Tc=20.0 min

CN=71

2.29 cfs
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Summary for Subcatchment 5S: POST-DEV "A-2"

Runoff = 3.20 cfs @ 12.14 hrs,  Volume= 0.228 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
Type II 24-hr  10-yr Rainfall=3.74"

Area (ac) CN Description

2.000 70 Woods, Good, HSG C
0.500 74 >75% Grass cover, Good, HSG C

2.500 71 Weighted Average
2.500 100.00% Pervious Area

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

20.0 Direct Entry, 

Subcatchment 5S: POST-DEV "A-2"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10-yr Rainfall=3.74"

Runoff Area=2.500 ac

Runoff Volume=0.228 af

Runoff Depth>1.09"

Tc=20.0 min

CN=71

3.20 cfs
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Summary for Subcatchment 5S: POST-DEV "A-2"

Runoff = 4.59 cfs @ 12.14 hrs,  Volume= 0.321 af,  Depth> 1.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=4.44"

Area (ac) CN Description

2.000 70 Woods, Good, HSG C
0.500 74 >75% Grass cover, Good, HSG C

2.500 71 Weighted Average
2.500 100.00% Pervious Area

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

20.0 Direct Entry, 

Subcatchment 5S: POST-DEV "A-2"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

25-yr Rainfall=4.44"

Runoff Area=2.500 ac

Runoff Volume=0.321 af

Runoff Depth>1.54"

Tc=20.0 min

CN=71

4.59 cfs
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Summary for Subcatchment 5S: POST-DEV "A-2"

Runoff = 5.81 cfs @ 12.13 hrs,  Volume= 0.403 af,  Depth> 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-yr Rainfall=5.02"

Area (ac) CN Description

2.000 70 Woods, Good, HSG C
0.500 74 >75% Grass cover, Good, HSG C

2.500 71 Weighted Average
2.500 100.00% Pervious Area

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

20.0 Direct Entry, 

Subcatchment 5S: POST-DEV "A-2"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

50-yr Rainfall=5.02"

Runoff Area=2.500 ac

Runoff Volume=0.403 af

Runoff Depth>1.94"

Tc=20.0 min

CN=71

5.81 cfs

681-PP 
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Summary for Subcatchment 5S: POST-DEV "A-2"

Runoff = 7.15 cfs @ 12.13 hrs,  Volume= 0.495 af,  Depth> 2.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-yr Rainfall=5.63"

Area (ac) CN Description

2.000 70 Woods, Good, HSG C
0.500 74 >75% Grass cover, Good, HSG C

2.500 71 Weighted Average
2.500 100.00% Pervious Area

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

20.0 Direct Entry, 

Subcatchment 5S: POST-DEV "A-2"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=5.63"

Runoff Area=2.500 ac

Runoff Volume=0.495 af

Runoff Depth>2.38"

Tc=20.0 min

CN=71

7.15 cfs
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Summary for Subcatchment 6S: POST-DEV "B"

Runoff = 1.26 cfs @ 12.65 hrs,  Volume= 0.225 af,  Depth> 0.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-yr Rainfall=2.20"

Area (ac) CN Description

10.100 70 Woods, Good, HSG C

10.100 100.00% Pervious Area

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

37.7 150 0.0141 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

13.9 537 0.0166 0.64 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

51.6 687 Total

Subcatchment 6S: POST-DEV "B"
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Hydrograph

Time  (hours)
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Type II 24-hr

1-yr Rainfall=2.20"

Runoff Area=10.100 ac

Runoff Volume=0.225 af

Runoff Depth>0.27"

Flow Length=687'

Tc=51.6 min

CN=70

1.26 cfs
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Summary for Subcatchment 6S: POST-DEV "B"

Runoff = 2.39 cfs @ 12.61 hrs,  Volume= 0.373 af,  Depth> 0.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=2.63"

Area (ac) CN Description

10.100 70 Woods, Good, HSG C

10.100 100.00% Pervious Area

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

37.7 150 0.0141 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

13.9 537 0.0166 0.64 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

51.6 687 Total

Subcatchment 6S: POST-DEV "B"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-yr Rainfall=2.63"

Runoff Area=10.100 ac

Runoff Volume=0.373 af

Runoff Depth>0.44"

Flow Length=687'

Tc=51.6 min

CN=70

2.39 cfs

681-PP 
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Summary for Subcatchment 6S: POST-DEV "B"

Runoff = 4.41 cfs @ 12.57 hrs,  Volume= 0.624 af,  Depth> 0.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-yr Rainfall=3.24"

Area (ac) CN Description

10.100 70 Woods, Good, HSG C

10.100 100.00% Pervious Area

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

37.7 150 0.0141 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

13.9 537 0.0166 0.64 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

51.6 687 Total

Subcatchment 6S: POST-DEV "B"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

5-yr Rainfall=3.24"

Runoff Area=10.100 ac

Runoff Volume=0.624 af

Runoff Depth>0.74"

Flow Length=687'

Tc=51.6 min

CN=70

4.41 cfs

681-PP 
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Summary for Subcatchment 6S: POST-DEV "B"

Runoff = 6.33 cfs @ 12.56 hrs,  Volume= 0.859 af,  Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=3.74"

Area (ac) CN Description

10.100 70 Woods, Good, HSG C

10.100 100.00% Pervious Area

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

37.7 150 0.0141 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

13.9 537 0.0166 0.64 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

51.6 687 Total

Subcatchment 6S: POST-DEV "B"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10-yr Rainfall=3.74"

Runoff Area=10.100 ac

Runoff Volume=0.859 af

Runoff Depth>1.02"

Flow Length=687'

Tc=51.6 min

CN=70

6.33 cfs
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Summary for Subcatchment 6S: POST-DEV "B"

Runoff = 9.28 cfs @ 12.55 hrs,  Volume= 1.220 af,  Depth> 1.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=4.44"

Area (ac) CN Description

10.100 70 Woods, Good, HSG C

10.100 100.00% Pervious Area

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

37.7 150 0.0141 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

13.9 537 0.0166 0.64 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

51.6 687 Total

Subcatchment 6S: POST-DEV "B"

Runoff
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Time  (hours)
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Type II 24-hr

25-yr Rainfall=4.44"

Runoff Area=10.100 ac

Runoff Volume=1.220 af

Runoff Depth>1.45"

Flow Length=687'

Tc=51.6 min

CN=70

9.28 cfs
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Summary for Subcatchment 6S: POST-DEV "B"

Runoff = 11.90 cfs @ 12.54 hrs,  Volume= 1.544 af,  Depth> 1.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-yr Rainfall=5.02"

Area (ac) CN Description

10.100 70 Woods, Good, HSG C

10.100 100.00% Pervious Area

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

37.7 150 0.0141 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

13.9 537 0.0166 0.64 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

51.6 687 Total

Subcatchment 6S: POST-DEV "B"
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Type II 24-hr

50-yr Rainfall=5.02"

Runoff Area=10.100 ac

Runoff Volume=1.544 af

Runoff Depth>1.83"

Flow Length=687'

Tc=51.6 min

CN=70

11.90 cfs
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Summary for Subcatchment 6S: POST-DEV "B"

Runoff = 14.78 cfs @ 12.53 hrs,  Volume= 1.902 af,  Depth> 2.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-yr Rainfall=5.63"

Area (ac) CN Description

10.100 70 Woods, Good, HSG C

10.100 100.00% Pervious Area

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

37.7 150 0.0141 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.63"

13.9 537 0.0166 0.64 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

51.6 687 Total

Subcatchment 6S: POST-DEV "B"

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-yr Rainfall=5.63"

Runoff Area=10.100 ac

Runoff Volume=1.902 af

Runoff Depth>2.26"

Flow Length=687'

Tc=51.6 min

CN=70

14.78 cfs
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Design By: MDG

Checked By: BAB

A= 12.2 AC. A= 12.8 AC.

CN= 71 CN= 80

Tc= 53.2 MIN Tc= 20 MIN

Q1= 1.71 CFS Q1= 9.17 CFS

V1= 13,024 CU. FT. V1= 28,618 CU. FT.

PERCENT INCREASE IN RUNOFF VOLUME FOR THE 1-YR STORM EVENT= 120%

- 10 1-YR

10 20 2-YR

20 50 5-YR

50 100 10-YR

100 250 25-YR

250 500 50-YR

500 - 100-YR

Q1= 1.71 CFS Q1= 1.71 CFS

Q2= 3.13 CFS Q2= 1.71 CFS

Q5= 5.63 CFS Q5= 1.71 CFS

Q10= 7.97 CFS Q10= 1.71 CFS

Q25= 11.52 CFS Q25= 1.71 CFS

Q50= 14.68 CFS Q50= 7.97 CFS

Q100= 18.14 CFS Q100= 7.97 CFS

1/16/2017

Critical Storm Calculations

Paddock Reserve (CEC 161-606)

PRE-DEV                                                     

PEAK FLOW

POST-DEV ALLOWABLE                           

PEAK FLOW

PRE-DEV "A-1" POST-DEV "A-1"

% INCREASE IN 

RUNOFF VOLUME

CRITICAL 

STORM

    250 Old Wilson Bridge Road, Suite 250 Worthington, Ohio 43085     p:614-540-6633     f: 614-540-6638     www.cecinc.com
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Project Description: Date: 1/16/2017

By: BAB

Section 1:

Water Quality Volume, WQv = CPA/12 ft
3
 or acre-ft

Where Runoff Coefficient, C = value(s) from table OR formula:

Land Use C Acres C = 0.858i
3
-0.78i

2
+0.774i+0.04

Industrial & Commercial 0.8 Where i = fraction of post-construction impervious

High Density Residential (>8 dwellings/acre) 0.5 surface or use table

Medium Density Residential (4 to 8 dwellings/acre) 0.4 i = 0.55

Low Density Residential (<4 dwellings/acre) 0.3 10.3

Open Space and Recreational Areas 0.2 2.5

Drainage Area, A = 12.80 acres (total area draining into Extended Detention Basin)

Calculated C = 0.2805 (composite C from table) OR     C = 0.3701 (from formula)

Runoff Coefficient, C to be used = 0.27

Precipitation Depth, P = 0.75 inches

WQv = 9,496 ft
3
          = 0.22 acre-ft

Section 2:

Type of Extended Detention Basin = (Select from drop-down list)

Required Extended Detention Volume, EDv = 7,122 ft
3 = 0.75*WQv for Wet Extended Detention Basin

Minimum required draw-down time = 24 hrs

Add'l 20% volume required for sediment storage = 1,899 ft
3 (Provide in forebays and/or micropools in addition to the permanent pool)

Calculated minimum permanent pool volume = 7,122 ft
3 (Sized at 75% of WQv)

Minimum permanent pool volume = 7,122 ft
3 (Enter calculated minimum permanent pool volume)

Total add'l volume required  below WQ orifice = 9,021 ft
3 (Min. 20% for sediment storage + 75% for permanent pool = 95% of WQv)

1/2 of required EDv = 3,561 ft
3 

1/3 of required draw-down time = 8.00 hrs

Results = EXTENDED DETENTION BASIN DESIGN PARAMETERS OK.

Section 3:

WQ orifice invert elevation = 1025.00 ft

Contour

Elevation

(ft) (ft
2
) (acres) (ft

3
) (ac-ft) (ft

3
) (ac-ft)

Bottom of sediment storage = 1021.00 7,357 0.2 0 0 0 0

1022.00 10,011 0.2 8,684 0.2 8,684 0.2

1023.00 12,904 0.3 11,458 0.3 20,142 0.5

1024.00 15,997 0.4 14,451 0.3 34,592 0.8

WQ orifice invert elevation = 1025.00 19,195 0.4 17,596 0.4 52,188 1.2

1026.00 22,493 0.5 20,844 0.5 73,032 1.7

1027.00 25,893 0.6 24,193 0.6 97,225 2.2

1028.00 29,392 0.7 27,643 0.6 124,868 2.9

1029.00 32,993 0.8 31,193 0.7 156,060 3.6

1029.50 34,830 0.8 16,956 0.4 173,016 4.0

Resulting total volume provided below WQ orifice = 52,188 ft
3
 which is > or equal to 9,021 ft

3 (Result is 549.57% of the WQv)

Resulting EDv Elevation = 1,025.34 ft (corresponds to the required EDv when placed in the above basin configuration)

Resulting volume provided above WQ orifice = 120,828 ft
3
 which is > or equal to 7,122 ft

3
 (which is the required EDv)

Results = Sufficient volume provided BELOW WQ orifice (OK).

Sufficient volume provided ABOVE WQ orifice to contain EDv (OK). Ensure any/all flood control outlets are ABOVE the EDv elevation.

BASIN ELEVATIONS & VOLUME INFORMATION OK.

Section 4:

EDv elevation = 1,025.34 ft (corresponds to the required EDv; calculated above)

WQ orifice invert elevation = 1,025.00 ft (user-defined from above)

Maximum Hydraulic Head, Hmax = 0.34168 ft (this is the EDv depth measured from the WQ orifice invert to the EDv elevation)

Orifice Coefficient, C = 0.61

Actual draw-down time = 24.00 hrs (this is the required draw-down time)

Average Discharge, Qavg = 0.08243 cfs (this is the average discharge corresponding to the required draw-down time)

Average Hydraulic Head, Havg = 0.17084 ft

Orifice Area, A = Qavg/[C(2gHavg)
0.5

] = 0.04074 ft
2

Calculated Orifice Diameter, D = 2.73305 in

Volume discharged in 1/3 of draw-down time = 2,374.02 ft
3
 which is less than 3,561 ft

3
 (which is 1/2 of the required EDv)

Results = Anti-clogging device typically not required for this orifice diameter.

First 1/2 of EDv or WQv does not discharge in less than 1/3 of minimum drain time (OK).

WQ ORIFICE CALCULATIONS - OHIO EPA METHOD #2 OK. ALL DESIGN PARAMETERS OK.

Section 5:

Orifice Diameter, D = 2.7 in

Maximum Hydraulic Head, Hmax = 0.34168 ft (this is the EDv depth measured from the WQ orifice invert to EDv elevation)

Average Discharge, Qavg = 0.08045 cfs (this is the average discharge corresponding to D, Hmax, and orifice C)

Actual draw-down time = 24.59111 hrs which is > or equal to 24.00 hrs (minimum draw-down time)

Volume discharged in 1/3 of required draw-down time = 2,316.95 ft
3
 which is less than 3,561 ft

3
 (which is 1/2 of the required EDv)

Results = Anti-clogging device typically not required for this orifice diameter.

Actual draw-down time is equal to or greater than minimum allowable draw-down time (OK).

First 1/2 of EDv or WQv does not discharge in less than 1/3 of minimum drain time (OK).

WQ ORIFICE CALCULATIONS - MANUAL ESTIMATE OK. ALL DESIGN PARAMETERS OK.

WQ ORIFICE CALCULATIONS - OHIO EPA METHOD #2 (from Post-Construction Q&A Document; using design parameters above)

WQ ORIFICE CALCULATIONS - MANUAL ESTIMATE (using volumes, elevations, head values, and orifice coefficient above)

Cumulative

(The first 1/2 of the WQv or extended detention volume (EDv) must not 

discharge in less than 1/3 of the minimum required drain time)

Contour

Area

Incremental

Volume Volume

BASIN ELEVATIONS & VOLUME INFORMATION (Volume calculated by elevation - area method)

Water Quality Orifice Design for Extended Detention Basin (Version 12/19/2014)
For sizing of single water quality orifice in wet or dry extended detention basin or constructed wetland

Spreadsheet Created by Chris Barnes, PE, CPESC, CPSWQ, CMS4S - Assistant City Engineer, City of Canton, OH

PLEASE MAKE SURE YOU ARE USING THE MOST CURRENT VERSION AVAILABLE AT http://cantonohio.gov/engineering/?pg=510

PADDOCK RESERVE

Wet Ext. Det. Basin

WATER QUALITY VOLUME CALCULATION

EXTENDED DETENTION BASIN DESIGN PARAMETERS

Page 1 of 1
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Type II 24-hr  1-yr Rainfall=2.20"161606-swm
  Printed  1/16/2017Prepared by Microsoft

Page 1HydroCAD® 10.00  s/n 03447  © 2013 HydroCAD Software Solutions LLC

Summary for Pond 7P: RETENTION BASIN

Inflow Area = 12.800 ac, 26.87% Impervious,  Inflow Depth > 0.62"    for  1-yr event
Inflow = 9.17 cfs @ 12.14 hrs,  Volume= 0.657 af
Outflow = 0.19 cfs @ 20.00 hrs,  Volume= 0.117 af,  Atten= 98%,  Lag= 471.4 min
Primary = 0.19 cfs @ 20.00 hrs,  Volume= 0.117 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 1,026.12' @ 20.00 hrs   Surf.Area= 22,894 sf   Storage= 23,519 cf

Plug-Flow detention time= 254.4 min calculated for 0.116 af (18% of inflow)
Center-of-Mass det. time= 153.4 min ( 974.0 - 820.6 )

Volume Invert Avail.Storage Storage Description

#1 1,025.00' 120,828 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,025.00 19,195 0 0
1,026.00 22,493 20,844 20,844
1,027.00 25,893 24,193 45,037
1,028.00 29,392 27,643 72,680
1,029.00 32,993 31,193 103,872
1,029.50 34,830 16,956 120,828

Device Routing     Invert Outlet Devices

#1 Primary 1,024.75' 15.0"  Round Culvert   L= 153.0'   Ke= 0.200   
Inlet / Outlet Invert= 1,024.75' / 1,023.85'   S= 0.0059 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Device 1 1,025.00' 2.7" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,026.50' 9.0" W x 4.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 1,028.10' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 1,028.50' 20.0' long  x 12.0' 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)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

Primary OutFlow  Max=0.19 cfs @ 20.00 hrs  HW=1,026.12'   (Free Discharge)
1=Culvert  (Passes 0.19 cfs of 5.12 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.19 cfs @ 4.83 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=1,025.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 7P: RETENTION BASIN
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Type II 24-hr  2-yr Rainfall=2.63"161606-swm
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Summary for Pond 7P: RETENTION BASIN

Inflow Area = 12.800 ac, 26.87% Impervious,  Inflow Depth > 0.88"    for  2-yr event
Inflow = 13.46 cfs @ 12.14 hrs,  Volume= 0.944 af
Outflow = 0.29 cfs @ 20.00 hrs,  Volume= 0.152 af,  Atten= 98%,  Lag= 471.7 min
Primary = 0.29 cfs @ 20.00 hrs,  Volume= 0.152 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 1,026.58' @ 20.00 hrs   Surf.Area= 24,465 sf   Storage= 34,462 cf

Plug-Flow detention time= 267.4 min calculated for 0.152 af (16% of inflow)
Center-of-Mass det. time= 167.6 min ( 980.7 - 813.0 )

Volume Invert Avail.Storage Storage Description

#1 1,025.00' 120,828 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,025.00 19,195 0 0
1,026.00 22,493 20,844 20,844
1,027.00 25,893 24,193 45,037
1,028.00 29,392 27,643 72,680
1,029.00 32,993 31,193 103,872
1,029.50 34,830 16,956 120,828

Device Routing     Invert Outlet Devices

#1 Primary 1,024.75' 15.0"  Round Culvert   L= 153.0'   Ke= 0.200   
Inlet / Outlet Invert= 1,024.75' / 1,023.85'   S= 0.0059 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Device 1 1,025.00' 2.7" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,026.50' 9.0" W x 4.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 1,028.10' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 1,028.50' 20.0' long  x 12.0' 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)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

Primary OutFlow  Max=0.29 cfs @ 20.00 hrs  HW=1,026.58'   (Free Discharge)
1=Culvert  (Passes 0.29 cfs of 5.82 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.23 cfs @ 5.83 fps)
3=Orifice/Grate  (Orifice Controls 0.05 cfs @ 0.91 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=1,025.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 7P: RETENTION BASIN
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Summary for Pond 7P: RETENTION BASIN

Inflow Area = 12.800 ac, 26.87% Impervious,  Inflow Depth > 1.30"    for  5-yr event
Inflow = 20.07 cfs @ 12.13 hrs,  Volume= 1.391 af
Outflow = 0.84 cfs @ 15.66 hrs,  Volume= 0.470 af,  Atten= 96%,  Lag= 211.4 min
Primary = 0.84 cfs @ 15.66 hrs,  Volume= 0.470 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 1,026.91' @ 15.66 hrs   Surf.Area= 25,594 sf   Storage= 42,775 cf

Plug-Flow detention time= 261.2 min calculated for 0.470 af (34% of inflow)
Center-of-Mass det. time= 172.6 min ( 977.6 - 805.1 )

Volume Invert Avail.Storage Storage Description

#1 1,025.00' 120,828 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,025.00 19,195 0 0
1,026.00 22,493 20,844 20,844
1,027.00 25,893 24,193 45,037
1,028.00 29,392 27,643 72,680
1,029.00 32,993 31,193 103,872
1,029.50 34,830 16,956 120,828

Device Routing     Invert Outlet Devices

#1 Primary 1,024.75' 15.0"  Round Culvert   L= 153.0'   Ke= 0.200   
Inlet / Outlet Invert= 1,024.75' / 1,023.85'   S= 0.0059 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Device 1 1,025.00' 2.7" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,026.50' 9.0" W x 4.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 1,028.10' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 1,028.50' 20.0' long  x 12.0' 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)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

Primary OutFlow  Max=0.84 cfs @ 15.66 hrs  HW=1,026.91'   (Free Discharge)
1=Culvert  (Passes 0.84 cfs of 6.44 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.26 cfs @ 6.46 fps)
3=Orifice/Grate  (Orifice Controls 0.58 cfs @ 2.33 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=1,025.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 7P: RETENTION BASIN
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Summary for Pond 7P: RETENTION BASIN

Inflow Area = 12.800 ac, 26.87% Impervious,  Inflow Depth > 1.67"    for  10-yr event
Inflow = 25.79 cfs @ 12.13 hrs,  Volume= 1.785 af
Outflow = 1.22 cfs @ 14.87 hrs,  Volume= 0.727 af,  Atten= 95%,  Lag= 164.3 min
Primary = 1.22 cfs @ 14.87 hrs,  Volume= 0.727 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 1,027.28' @ 14.87 hrs   Surf.Area= 26,863 sf   Storage= 52,351 cf

Plug-Flow detention time= 250.2 min calculated for 0.727 af (41% of inflow)
Center-of-Mass det. time= 165.8 min ( 965.8 - 799.9 )

Volume Invert Avail.Storage Storage Description

#1 1,025.00' 120,828 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,025.00 19,195 0 0
1,026.00 22,493 20,844 20,844
1,027.00 25,893 24,193 45,037
1,028.00 29,392 27,643 72,680
1,029.00 32,993 31,193 103,872
1,029.50 34,830 16,956 120,828

Device Routing     Invert Outlet Devices

#1 Primary 1,024.75' 15.0"  Round Culvert   L= 153.0'   Ke= 0.200   
Inlet / Outlet Invert= 1,024.75' / 1,023.85'   S= 0.0059 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Device 1 1,025.00' 2.7" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,026.50' 9.0" W x 4.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 1,028.10' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 1,028.50' 20.0' long  x 12.0' 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)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

Primary OutFlow  Max=1.22 cfs @ 14.87 hrs  HW=1,027.28'   (Free Discharge)
1=Culvert  (Passes 1.22 cfs of 7.06 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.28 cfs @ 7.08 fps)
3=Orifice/Grate  (Orifice Controls 0.94 cfs @ 3.75 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=1,025.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 7P: RETENTION BASIN

Inflow Area = 12.800 ac, 26.87% Impervious,  Inflow Depth > 2.22"    for  25-yr event
Inflow = 34.10 cfs @ 12.13 hrs,  Volume= 2.364 af
Outflow = 1.64 cfs @ 14.53 hrs,  Volume= 1.013 af,  Atten= 95%,  Lag= 144.3 min
Primary = 1.64 cfs @ 14.53 hrs,  Volume= 1.013 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 1,027.88' @ 14.53 hrs   Surf.Area= 28,968 sf   Storage= 69,142 cf

Plug-Flow detention time= 249.5 min calculated for 1.010 af (43% of inflow)
Center-of-Mass det. time= 167.8 min ( 961.8 - 794.0 )

Volume Invert Avail.Storage Storage Description

#1 1,025.00' 120,828 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,025.00 19,195 0 0
1,026.00 22,493 20,844 20,844
1,027.00 25,893 24,193 45,037
1,028.00 29,392 27,643 72,680
1,029.00 32,993 31,193 103,872
1,029.50 34,830 16,956 120,828

Device Routing     Invert Outlet Devices

#1 Primary 1,024.75' 15.0"  Round Culvert   L= 153.0'   Ke= 0.200   
Inlet / Outlet Invert= 1,024.75' / 1,023.85'   S= 0.0059 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Device 1 1,025.00' 2.7" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,026.50' 9.0" W x 4.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 1,028.10' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 1,028.50' 20.0' long  x 12.0' 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)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

Primary OutFlow  Max=1.64 cfs @ 14.53 hrs  HW=1,027.88'   (Free Discharge)
1=Culvert  (Passes 1.64 cfs of 7.97 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.32 cfs @ 8.01 fps)
3=Orifice/Grate  (Orifice Controls 1.32 cfs @ 5.30 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=1,025.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 7P: RETENTION BASIN

Inflow Area = 12.800 ac, 26.87% Impervious,  Inflow Depth > 2.68"    for  50-yr event
Inflow = 41.16 cfs @ 12.13 hrs,  Volume= 2.863 af
Outflow = 3.27 cfs @ 13.34 hrs,  Volume= 1.338 af,  Atten= 92%,  Lag= 72.5 min
Primary = 3.27 cfs @ 13.34 hrs,  Volume= 1.338 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 1,028.24' @ 13.34 hrs   Surf.Area= 30,267 sf   Storage= 79,928 cf

Plug-Flow detention time= 228.8 min calculated for 1.334 af (47% of inflow)
Center-of-Mass det. time= 149.5 min ( 939.4 - 789.9 )

Volume Invert Avail.Storage Storage Description

#1 1,025.00' 120,828 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,025.00 19,195 0 0
1,026.00 22,493 20,844 20,844
1,027.00 25,893 24,193 45,037
1,028.00 29,392 27,643 72,680
1,029.00 32,993 31,193 103,872
1,029.50 34,830 16,956 120,828

Device Routing     Invert Outlet Devices

#1 Primary 1,024.75' 15.0"  Round Culvert   L= 153.0'   Ke= 0.200   
Inlet / Outlet Invert= 1,024.75' / 1,023.85'   S= 0.0059 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Device 1 1,025.00' 2.7" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,026.50' 9.0" W x 4.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 1,028.10' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 1,028.50' 20.0' long  x 12.0' 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)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

Primary OutFlow  Max=3.26 cfs @ 13.34 hrs  HW=1,028.24'   (Free Discharge)
1=Culvert  (Passes 3.26 cfs of 8.48 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.34 cfs @ 8.52 fps)
3=Orifice/Grate  (Orifice Controls 1.51 cfs @ 6.04 fps)
4=Orifice/Grate  (Weir Controls 1.41 cfs @ 1.24 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=1,025.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 7P: RETENTION BASIN

Inflow Area = 12.800 ac, 26.87% Impervious,  Inflow Depth > 3.19"    for  100-yr event
Inflow = 48.79 cfs @ 12.12 hrs,  Volume= 3.403 af
Outflow = 7.81 cfs @ 12.70 hrs,  Volume= 1.822 af,  Atten= 84%,  Lag= 34.6 min
Primary = 7.81 cfs @ 12.70 hrs,  Volume= 1.822 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 1,028.47' @ 12.70 hrs   Surf.Area= 31,078 sf   Storage= 86,833 cf

Plug-Flow detention time= 191.6 min calculated for 1.822 af (54% of inflow)
Center-of-Mass det. time= 115.6 min ( 901.6 - 786.1 )

Volume Invert Avail.Storage Storage Description

#1 1,025.00' 120,828 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,025.00 19,195 0 0
1,026.00 22,493 20,844 20,844
1,027.00 25,893 24,193 45,037
1,028.00 29,392 27,643 72,680
1,029.00 32,993 31,193 103,872
1,029.50 34,830 16,956 120,828

Device Routing     Invert Outlet Devices

#1 Primary 1,024.75' 15.0"  Round Culvert   L= 153.0'   Ke= 0.200   
Inlet / Outlet Invert= 1,024.75' / 1,023.85'   S= 0.0059 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Device 1 1,025.00' 2.7" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 1,026.50' 9.0" W x 4.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 1,028.10' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 1,028.50' 20.0' long  x 12.0' 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)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

Primary OutFlow  Max=7.81 cfs @ 12.70 hrs  HW=1,028.47'   (Free Discharge)
1=Culvert  (Passes 7.81 cfs of 8.78 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.35 cfs @ 8.82 fps)
3=Orifice/Grate  (Orifice Controls 1.62 cfs @ 6.46 fps)
4=Orifice/Grate  (Weir Controls 5.84 cfs @ 1.98 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=1,025.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Design By: MDG

Checked By: BAB

12.80 Acres

Elevation Area Incremental Cumulative

12.80 Acres (FT) (FT²) Volume (CF) Volume (CF)

1,021.00 7,357 0 0

1,022.00 10,011 8,684 8,684

1,023.00 12,904 11,457 20,141

1,024.00 15,997 14,450 34,592

1,025.00 19,195 17,596 52,188

1,026.00 22,493 20,844 73,032

23,040 CF 1,026.50 24,181 11,668 84,700

1,027.00 25,893 12,518 97,219

1,028.00 29,392 27,643 124,861

12,800 CF 1,029.00 32,993 31,193 156,054

1,029.50 34,830 16,956 173,010

1,021.00 to 1,025.00 = 52,188 CF -Provided

1,025.00 to 1,026.50 = 32,513 CF -Provided

1,028.50 to 1,029.50

(1,800 CF / Drainage Area)

Required Dewatering Zone=

Sediment Storage Zone=

Dewatering Zone=

Sediment Basin Calculations

Basin Storage

(1,000 CF / Disturbed Area)

Spillway Zone=

Paddock Reserve (CEC 161-606)

1/16/2017

Drainage Area=

Disturbed Area=

Required Sediment Zone=

    250 Old Wilson Bridge Road, Suite 250 Worthington, Ohio 43085     p:614-540-6633     f: 614-540-6638     www.cecinc.com
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