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DRAINAGE REPORT 

Project Name:   Good Counsel Meadows – Mankato, MN 

Widseth Project #   2025-10591 

 

SECTION 1.0 – Project Summary and Proposed Site Improvements 

 

We have completed our analysis and design recommendation for the stormwater management system 

associated with the above referenced project.  This design was guided by the MPCA NPDES permit and 

MnDOT. 

 

Hydrologic & Hydraulic Modeling 

The HydroCAD™ Ver. 10.0 modeling software was utilized to develop the hydrologic contributions 

serving the proposed project site.  This software is adept at modeling urban drainage settings and can 

provide storage routing calculations under dynamic outlet conditions.  

 

In accordance with MnDOT Technical Memorandum No. 13_08_B_04, NOAA Atlas 14 precipitation 

frequency data was utilized.   Basin characteristics developed using the survey, along with NOAA Atlas 

14 rainfall data, peak flows were generated utilizing SCS procedures. Where storage routing calculations 

were completed, SCS Unit Hydrograph procedures were utilized.  See Appendix 1 for NOAA Atlas 14 

precipitation frequency table. 

 

PRE-Improvement Condition 

The existing site consists of a grassed meadow east of the existing road, 4th St North.   

 

The existing soils on the project site are classified as HSG C according to web soil survey. Soils in the 

forested drainage area uphill of the pond are classified as HSG B. See Appendix 2 for Soils Map. 

 

POST-Improvement Condition 

Proposed site improvements include the construction of eight single-family houses with an alley running 

behind the houses and three single family houses on the north side of the property that will have direct 

access onto 4th St N. 

 

The stormwater runoff from the site will flow to a proposed stormwater pond in the SE corner of the 

property and outflow through storm sewer to the storm sewer in 4th St N.  The stormwater from the three 

houses to the north will continue to flow into 4th St and not into the proposed stormwater pond.  The 

water quality volume in the proposed stormwater pond accounts for the three houses on the north side of 

the property. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

SECTION 2.0 – Water Quality Volume 
 

Impervious Area: 

Proposed impervious surface:             1.09 acres 

Existing impervious surface:  0.00 acres 

New impervious surface:             1.09 acres 

 

Water Quality Volume: 

Proposed Water Quality Volume – Live Storage @ 857.50:             0.26 acre-feet 

Required Water Quality Volume:     0.09 acres-feet 

Excess Water Quality Volume:                0.17 acres-feet 

 

The impervious area for the three single-family homes to the north is included in the calculation for 

required water quality volume despite not being routed to the proposed stormwater pond. 

 

SECTION 3.0 – PRE & POST-Improvement Discharge Rates: 
 

Discharge Rates: 

See Tables 1 & 2 for the PRE-Improvement & POST-Improvement Conditions for discharge rates for 

the 2, 10, and 100-year storm events. 

 

Table 1 – PRE-Improvement Discharge Rates 

 

Area 

 

 

HydroCAD 

Node 

 

2-Year 

Storm 

(cfs) 

10-Year 

Storm 

(cfs) 

100-Year 

Storm 

(cfs) 

4th Street Surface 1R 0.78 13.84 34.27 

4th Street Storm Sewer 2R 0.00 0.00 0.00 

Total Total 0.78 13.84 34.27 

 

Table 2 – POST-Improvement Discharge Rates 

 

Area 

 

 

HydroCAD 

Node 

 

2-Year 

Storm 

(cfs) 

10-Year 

Storm 

(cfs) 

100-Year 

Storm 

(cfs) 

4th Street Surface 1R 0.00 0.00 0.00 

4th Street Storm Sewer 2R 0.22 3.88 9.89 

Total Total 0.22 3.88 9.89 

 

 

 

 

 

 

 



 

 

 

 

SECTION 5.0 – Risk Assessment 
The lowest proposed first floor elevation of the houses is 861.70. The 100-year HWL in the proposed 

stormwater pond is 859.34, which is over two feet below the lowest FFE. Additionally, there is an 

overflow for the pond with the controlling elevation set at 860.40. The modeling suggests there to be 

minimal risk of flooding even in extreme events. 

 

 

Minor Adjustments 

Minor adjustments in placement of structures and conveyance piping orientation will not invalidate this 

design/analysis. A variety of design and performance data can be found in the attached summary results 

information.  Additional calculations and results will be stored in the project design file.  Any exceptions 

to system contribution, sizing, invert elevations or locations should be revisited before final plans, 

specifications, & engineering. 

 

Appendix 

1 NOAA Atlas 14 Precipitation Frequency Table 

2 Hydrologic Soils Group Map  

3 Pre-Development Drainage Map &Hydrology Calculations for the 2, 10, & 100-year 

storm events (HydroCAD) 

4 Post-Development Drainage Map &Hydrology Calculations for the 2, 10, & 100-year 

storm events (HydroCAD) 

 

 



APPENDIX 1 

 

NOAA Atlas 14 

Precipitation Frequency Table 
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APPENDIX 2 

 

Hydrologic Soils Group Map 
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APPENDIX 3 

 

Pre-Development Drainage Area Map 

And HydroCAD Report 
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1XS1R

4th Ave N Surface

2R

4th Ave N Storm Sewer

Routing Diagram for Pre-Development
Prepared by Widseth Smith Nolting,  Printed 8/26/2025

HydroCAD® 10.20-7a  s/n 01722  © 2025 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Pre-Development
  Printed  8/26/2025Prepared by Widseth Smith Nolting
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 2-YR Type II 24-hr Default 24.00 1 1.70 2

2 10-YR Type II 24-hr Default 24.00 1 4.28 2

3 100-YR Type II 24-hr Default 24.00 1 7.19 2



Pre-Development
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

3.560 74 >75% Grass cover, Good, HSG C  (1XS)

4.866 70 Woods, Good, HSG C  (1XS)

8.426 72 TOTAL AREA



Pre-Development
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

8.426 HSG C 1XS

0.000 HSG D

0.000 Other

8.426 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 3.560 0.000 0.000 3.560 >75% Grass cover, Good 1XS

0.000 0.000 4.866 0.000 0.000 4.866 Woods, Good 1XS

0.000 0.000 8.426 0.000 0.000 8.426 TOTAL AREA



Type II 24-hr  2-YR Rainfall=1.70"Pre-Development
  Printed  8/26/2025Prepared by Widseth Smith Nolting
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=367,036 sf   0.00% Impervious   Runoff Depth>0.15"Subcatchment 1XS: 
   Flow Length=775'   Slope=0.1400 '/'   Tc=23.1 min   CN=72   Runoff=0.78 cfs  0.103 af

   Inflow=0.78 cfs  0.103 afReach 1R: 4th Ave N Surface
   Outflow=0.78 cfs  0.103 af

Reach 2R: 4th Ave N Storm Sewer

Total Runoff Area = 8.426 ac   Runoff Volume = 0.103 af   Average Runoff Depth = 0.15"
100.00% Pervious = 8.426 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1XS: 

Runoff = 0.78 cfs @ 12.25 hrs,  Volume= 0.103 af,  Depth> 0.15"
     Routed to Reach 1R : 4th Ave N Surface

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=1.70"

Area (sf) CN Description

155,068 74 >75% Grass cover, Good, HSG C
211,968 70 Woods, Good, HSG C

367,036 72 Weighted Average
367,036 100.00% Pervious Area

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

23.1 775 0.1400 0.56 Kerby Method, 
Deciduous forest   N= 0.60

Subcatchment 1XS: 

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-YR Rainfall=1.70"

Runoff Area=367,036 sf

Runoff Volume=0.103 af

Runoff Depth>0.15"

Flow Length=775'

Slope=0.1400 '/'

Tc=23.1 min

CN=72

  0.78 cfs  



Type II 24-hr  2-YR Rainfall=1.70"Pre-Development
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Summary for Reach 1R: 4th Ave N Surface

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 8.426 ac, 0.00% Impervious,  Inflow Depth > 0.15"    for  2-YR event
Inflow = 0.78 cfs @ 12.25 hrs,  Volume= 0.103 af
Outflow = 0.78 cfs @ 12.25 hrs,  Volume= 0.103 af,  Atten= 0%,  Lag= 0.0 min

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

Reach 1R: 4th Ave N Surface

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=8.426 ac

  0.78 cfs  
  0.78 cfs  



Type II 24-hr  2-YR Rainfall=1.70"Pre-Development
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Summary for Reach 2R: 4th Ave N Storm Sewer

[40] Hint: Not Described (Outflow=Inflow)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=367,036 sf   0.00% Impervious   Runoff Depth>1.50"Subcatchment 1XS: 
   Flow Length=775'   Slope=0.1400 '/'   Tc=23.1 min   CN=72   Runoff=13.84 cfs  1.053 af

   Inflow=13.84 cfs  1.053 afReach 1R: 4th Ave N Surface
   Outflow=13.84 cfs  1.053 af

Reach 2R: 4th Ave N Storm Sewer

Total Runoff Area = 8.426 ac   Runoff Volume = 1.053 af   Average Runoff Depth = 1.50"
100.00% Pervious = 8.426 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1XS: 

Runoff = 13.84 cfs @ 12.17 hrs,  Volume= 1.053 af,  Depth> 1.50"
     Routed to Reach 1R : 4th Ave N Surface

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=4.28"

Area (sf) CN Description

155,068 74 >75% Grass cover, Good, HSG C
211,968 70 Woods, Good, HSG C

367,036 72 Weighted Average
367,036 100.00% Pervious Area

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

23.1 775 0.1400 0.56 Kerby Method, 
Deciduous forest   N= 0.60

Subcatchment 1XS: 
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Hydrograph
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Type II 24-hr

10-YR Rainfall=4.28"

Runoff Area=367,036 sf

Runoff Volume=1.053 af

Runoff Depth>1.50"

Flow Length=775'

Slope=0.1400 '/'

Tc=23.1 min

CN=72

  13.84 cfs  
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Summary for Reach 1R: 4th Ave N Surface

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 8.426 ac, 0.00% Impervious,  Inflow Depth > 1.50"    for  10-YR event
Inflow = 13.84 cfs @ 12.17 hrs,  Volume= 1.053 af
Outflow = 13.84 cfs @ 12.17 hrs,  Volume= 1.053 af,  Atten= 0%,  Lag= 0.0 min

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

Reach 1R: 4th Ave N Surface

Inflow
Outflow

Hydrograph
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Inflow Area=8.426 ac

  13.84 cfs  
  13.84 cfs  
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Summary for Reach 2R: 4th Ave N Storm Sewer

[40] Hint: Not Described (Outflow=Inflow)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=367,036 sf   0.00% Impervious   Runoff Depth>3.67"Subcatchment 1XS: 
   Flow Length=775'   Slope=0.1400 '/'   Tc=23.1 min   CN=72   Runoff=34.27 cfs  2.577 af

   Inflow=34.27 cfs  2.577 afReach 1R: 4th Ave N Surface
   Outflow=34.27 cfs  2.577 af

Reach 2R: 4th Ave N Storm Sewer

Total Runoff Area = 8.426 ac   Runoff Volume = 2.577 af   Average Runoff Depth = 3.67"
100.00% Pervious = 8.426 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1XS: 

Runoff = 34.27 cfs @ 12.16 hrs,  Volume= 2.577 af,  Depth> 3.67"
     Routed to Reach 1R : 4th Ave N Surface

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=7.19"

Area (sf) CN Description

155,068 74 >75% Grass cover, Good, HSG C
211,968 70 Woods, Good, HSG C

367,036 72 Weighted Average
367,036 100.00% Pervious Area

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

23.1 775 0.1400 0.56 Kerby Method, 
Deciduous forest   N= 0.60

Subcatchment 1XS: 
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Type II 24-hr

100-YR Rainfall=7.19"

Runoff Area=367,036 sf

Runoff Volume=2.577 af

Runoff Depth>3.67"

Flow Length=775'

Slope=0.1400 '/'

Tc=23.1 min

CN=72

  34.27 cfs  
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Summary for Reach 1R: 4th Ave N Surface

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 8.426 ac, 0.00% Impervious,  Inflow Depth > 3.67"    for  100-YR event
Inflow = 34.27 cfs @ 12.16 hrs,  Volume= 2.577 af
Outflow = 34.27 cfs @ 12.16 hrs,  Volume= 2.577 af,  Atten= 0%,  Lag= 0.0 min

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

Reach 1R: 4th Ave N Surface
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Inflow Area=8.426 ac

  34.27 cfs  
  34.27 cfs  
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Summary for Reach 2R: 4th Ave N Storm Sewer

[40] Hint: Not Described (Outflow=Inflow)
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Post-Development Drainage Area Map 

And HydroCAD Report 
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2R
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1P

Wet Sedimentation

 Basin

Routing Diagram for Post-Development
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Subcat Reach Pond Link



Post-Development
  Printed  8/27/2025Prepared by Widseth Smith Nolting

Page 2HydroCAD® 10.20-7a  s/n 01722  © 2025 HydroCAD Software Solutions LLC

Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 2-YR Type II 24-hr Default 24.00 1 1.70 2

2 10-YR Type II 24-hr Default 24.00 1 4.28 2

3 100-YR Type II 24-hr Default 24.00 1 7.19 2
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

1.208 90 1/8 acre lots, 65% imp, HSG C  (1S)

2.100 74 >75% Grass cover, Good, HSG C  (1S)

0.252 98 Paved parking, HSG C  (1S)

4.866 70 Woods, Good, HSG C  (1S)

8.426 75 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

8.426 HSG C 1S

0.000 HSG D

0.000 Other

8.426 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 1.208 0.000 0.000 1.208 1/8 acre lots, 65% imp 1S

0.000 0.000 2.100 0.000 0.000 2.100 >75% Grass cover, Good 1S

0.000 0.000 0.252 0.000 0.000 0.252 Paved parking 1S

0.000 0.000 4.866 0.000 0.000 4.866 Woods, Good 1S

0.000 0.000 8.426 0.000 0.000 8.426 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

Node

Name

1 1P 854.35 852.70 165.0 0.0100 0.013 0.0 15.0 0.0
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=367,036 sf   12.31% Impervious   Runoff Depth>0.21"Subcatchment 1S: 
   Flow Length=565'   Slope=0.3300 '/'   Tc=18.7 min   CN=75   Runoff=1.62 cfs  0.147 af

   Inflow=0.00 cfs  0.000 afReach 1R: 4th Ave N Surface
   Outflow=0.00 cfs  0.000 af

   Inflow=0.22 cfs  0.109 afReach 2R: 4th Ave N Storm Sewer
   Outflow=0.22 cfs  0.109 af

Peak Elev=856.96'  Storage=39,155 cf   Inflow=1.62 cfs  0.147 afPond 1P: Wet Sedimentation Basin
   Primary=0.22 cfs  0.109 af   Secondary=0.00 cfs  0.000 af   Outflow=0.22 cfs  0.109 af

Total Runoff Area = 8.426 ac   Runoff Volume = 0.147 af   Average Runoff Depth = 0.21"
87.69% Pervious = 7.389 ac     12.31% Impervious = 1.037 ac
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Summary for Subcatchment 1S: 

Runoff = 1.62 cfs @ 12.16 hrs,  Volume= 0.147 af,  Depth> 0.21"
     Routed to Pond 1P : Wet Sedimentation Basin

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=1.70"

Area (sf) CN Description

91,485 74 >75% Grass cover, Good, HSG C
211,968 70 Woods, Good, HSG C
52,625 90 1/8 acre lots, 65% imp, HSG C
10,958 98 Paved parking, HSG C

367,036 75 Weighted Average
321,872 87.69% Pervious Area
45,164 12.31% Impervious Area

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

18.7 565 0.3300 0.50 Kerby Method, 
Deciduous forest with deep litter   N= 0.80

Subcatchment 1S: 

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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0

Type II 24-hr

2-YR Rainfall=1.70"

Runoff Area=367,036 sf

Runoff Volume=0.147 af

Runoff Depth>0.21"

Flow Length=565'

Slope=0.3300 '/'

Tc=18.7 min

CN=75

  1.62 cfs  
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Summary for Reach 1R: 4th Ave N Surface

[40] Hint: Not Described (Outflow=Inflow)

Inflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

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

Reach 1R: 4th Ave N Surface

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
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  0.00 cfs  
  0.00 cfs  
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Summary for Reach 2R: 4th Ave N Storm Sewer

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 8.426 ac, 12.31% Impervious,  Inflow Depth > 0.16"    for  2-YR event
Inflow = 0.22 cfs @ 13.78 hrs,  Volume= 0.109 af
Outflow = 0.22 cfs @ 13.78 hrs,  Volume= 0.109 af,  Atten= 0%,  Lag= 0.0 min

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

Reach 2R: 4th Ave N Storm Sewer

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=8.426 ac

  0.22 cfs  
  0.22 cfs  
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Summary for Pond 1P: Wet Sedimentation Basin

Inflow Area = 8.426 ac, 12.31% Impervious,  Inflow Depth > 0.21"    for  2-YR event
Inflow = 1.62 cfs @ 12.16 hrs,  Volume= 0.147 af
Outflow = 0.22 cfs @ 13.78 hrs,  Volume= 0.109 af,  Atten= 87%,  Lag= 97.2 min
Primary = 0.22 cfs @ 13.78 hrs,  Volume= 0.109 af
     Routed to Reach 2R : 4th Ave N Storm Sewer
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Reach 1R : 4th Ave N Surface

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 856.80'   Surf.Area= 15,216 sf   Storage= 36,590 cf
Peak Elev= 856.96' @ 13.78 hrs   Surf.Area= 16,034 sf   Storage= 39,155 cf   (2,565 cf above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 92.5 min ( 946.4 - 853.9 )

Volume Invert Avail.Storage Storage Description

#1 852.80' 152,443 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

852.80 5,928 0 0
855.80 10,045 23,960 23,960
856.80 15,216 12,631 36,590
857.00 16,212 3,143 39,733
858.00 19,492 17,852 57,585
859.00 28,010 23,751 81,336
860.00 38,068 33,039 114,375
861.00 38,068 38,068 152,443

Device Routing     Invert Outlet Devices

#1 Primary 854.35' 15.0"  Round RCP_Round  15"   L= 165.0'   Ke= 0.500   
Inlet / Outlet Invert= 854.35' / 852.70'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, straight & clean,  Flow Area= 1.23 sf   

#2 Device 1 856.80' 1.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
2.0' Crest Height   

#3 Device 1 858.80' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
2.0' Crest Height   

#4 Secondary 860.66' 10.0' long  x 20.0' 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)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.21 cfs @ 13.78 hrs  HW=856.96'   (Free Discharge)
1=RCP_Round  15"  (Passes 0.21 cfs of 7.39 cfs potential flow)

2=Sharp-Crested Rectangular Weir  (Weir Controls 0.21 cfs @ 1.34 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=856.80'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: Wet Sedimentation Basin

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
201918171615141312111098765
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Inflow Area=8.426 ac

Peak Elev=856.96'

Storage=39,155 cf

  1.62 cfs  

  0.22 cfs  
  0.22 cfs  

  0.00 cfs  
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=367,036 sf   12.31% Impervious   Runoff Depth>1.71"Subcatchment 1S: 
   Flow Length=565'   Slope=0.3300 '/'   Tc=18.7 min   CN=75   Runoff=18.03 cfs  1.202 af

   Inflow=0.00 cfs  0.000 afReach 1R: 4th Ave N Surface
   Outflow=0.00 cfs  0.000 af

   Inflow=3.88 cfs  1.089 afReach 2R: 4th Ave N Storm Sewer
   Outflow=3.88 cfs  1.089 af

Peak Elev=858.10'  Storage=59,643 cf   Inflow=18.03 cfs  1.202 afPond 1P: Wet Sedimentation Basin
   Primary=3.88 cfs  1.089 af   Secondary=0.00 cfs  0.000 af   Outflow=3.88 cfs  1.089 af

Total Runoff Area = 8.426 ac   Runoff Volume = 1.202 af   Average Runoff Depth = 1.71"
87.69% Pervious = 7.389 ac     12.31% Impervious = 1.037 ac
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Summary for Subcatchment 1S: 

Runoff = 18.03 cfs @ 12.12 hrs,  Volume= 1.202 af,  Depth> 1.71"
     Routed to Pond 1P : Wet Sedimentation Basin

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=4.28"

Area (sf) CN Description

91,485 74 >75% Grass cover, Good, HSG C
211,968 70 Woods, Good, HSG C
52,625 90 1/8 acre lots, 65% imp, HSG C
10,958 98 Paved parking, HSG C

367,036 75 Weighted Average
321,872 87.69% Pervious Area
45,164 12.31% Impervious Area

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

18.7 565 0.3300 0.50 Kerby Method, 
Deciduous forest with deep litter   N= 0.80

Subcatchment 1S: 

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10-YR Rainfall=4.28"

Runoff Area=367,036 sf

Runoff Volume=1.202 af

Runoff Depth>1.71"

Flow Length=565'

Slope=0.3300 '/'

Tc=18.7 min

CN=75

  18.03 cfs  
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Summary for Reach 1R: 4th Ave N Surface

[40] Hint: Not Described (Outflow=Inflow)

Inflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

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

Reach 1R: 4th Ave N Surface

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765
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  0.00 cfs  
  0.00 cfs  
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Summary for Reach 2R: 4th Ave N Storm Sewer

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 8.426 ac, 12.31% Impervious,  Inflow Depth > 1.55"    for  10-YR event
Inflow = 3.88 cfs @ 12.57 hrs,  Volume= 1.089 af
Outflow = 3.88 cfs @ 12.57 hrs,  Volume= 1.089 af,  Atten= 0%,  Lag= 0.0 min

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

Reach 2R: 4th Ave N Storm Sewer

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765
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Inflow Area=8.426 ac

  3.88 cfs  
  3.88 cfs  
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Summary for Pond 1P: Wet Sedimentation Basin

Inflow Area = 8.426 ac, 12.31% Impervious,  Inflow Depth > 1.71"    for  10-YR event
Inflow = 18.03 cfs @ 12.12 hrs,  Volume= 1.202 af
Outflow = 3.88 cfs @ 12.57 hrs,  Volume= 1.089 af,  Atten= 78%,  Lag= 27.3 min
Primary = 3.88 cfs @ 12.57 hrs,  Volume= 1.089 af
     Routed to Reach 2R : 4th Ave N Storm Sewer
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Reach 1R : 4th Ave N Surface

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 856.80'   Surf.Area= 15,216 sf   Storage= 36,590 cf
Peak Elev= 858.10' @ 12.57 hrs   Surf.Area= 20,371 sf   Storage= 59,643 cf   (23,053 cf above start)

Plug-Flow detention time= 362.1 min calculated for 0.249 af (21% of inflow)
Center-of-Mass det. time= 73.2 min ( 877.6 - 804.4 )

Volume Invert Avail.Storage Storage Description

#1 852.80' 152,443 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

852.80 5,928 0 0
855.80 10,045 23,960 23,960
856.80 15,216 12,631 36,590
857.00 16,212 3,143 39,733
858.00 19,492 17,852 57,585
859.00 28,010 23,751 81,336
860.00 38,068 33,039 114,375
861.00 38,068 38,068 152,443

Device Routing     Invert Outlet Devices

#1 Primary 854.35' 15.0"  Round RCP_Round  15"   L= 165.0'   Ke= 0.500   
Inlet / Outlet Invert= 854.35' / 852.70'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, straight & clean,  Flow Area= 1.23 sf   

#2 Device 1 856.80' 1.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
2.0' Crest Height   

#3 Device 1 858.80' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
2.0' Crest Height   

#4 Secondary 860.66' 10.0' long  x 20.0' 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)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=3.88 cfs @ 12.57 hrs  HW=858.10'   (Free Discharge)
1=RCP_Round  15"  (Passes 3.88 cfs of 8.68 cfs potential flow)

2=Sharp-Crested Rectangular Weir  (Weir Controls 3.88 cfs @ 4.03 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=856.80'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: Wet Sedimentation Basin
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Inflow Area=8.426 ac

Peak Elev=858.10'

Storage=59,643 cf

  18.03 cfs  

  3.88 cfs  
  3.88 cfs  

  0.00 cfs  
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=367,036 sf   12.31% Impervious   Runoff Depth>3.99"Subcatchment 1S: 
   Flow Length=565'   Slope=0.3300 '/'   Tc=18.7 min   CN=75   Runoff=41.75 cfs  2.802 af

   Inflow=0.00 cfs  0.000 afReach 1R: 4th Ave N Surface
   Outflow=0.00 cfs  0.000 af

   Inflow=9.88 cfs  2.622 afReach 2R: 4th Ave N Storm Sewer
   Outflow=9.88 cfs  2.622 af

Peak Elev=859.34'  Storage=91,372 cf   Inflow=41.75 cfs  2.802 afPond 1P: Wet Sedimentation Basin
   Primary=9.88 cfs  2.622 af   Secondary=0.00 cfs  0.000 af   Outflow=9.88 cfs  2.622 af

Total Runoff Area = 8.426 ac   Runoff Volume = 2.802 af   Average Runoff Depth = 3.99"
87.69% Pervious = 7.389 ac     12.31% Impervious = 1.037 ac
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Summary for Subcatchment 1S: 

Runoff = 41.75 cfs @ 12.11 hrs,  Volume= 2.802 af,  Depth> 3.99"
     Routed to Pond 1P : Wet Sedimentation Basin

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=7.19"

Area (sf) CN Description

91,485 74 >75% Grass cover, Good, HSG C
211,968 70 Woods, Good, HSG C
52,625 90 1/8 acre lots, 65% imp, HSG C
10,958 98 Paved parking, HSG C

367,036 75 Weighted Average
321,872 87.69% Pervious Area
45,164 12.31% Impervious Area

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

18.7 565 0.3300 0.50 Kerby Method, 
Deciduous forest with deep litter   N= 0.80

Subcatchment 1S: 
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Type II 24-hr

100-YR Rainfall=7.19"

Runoff Area=367,036 sf

Runoff Volume=2.802 af

Runoff Depth>3.99"

Flow Length=565'

Slope=0.3300 '/'

Tc=18.7 min

CN=75

  41.75 cfs  
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Summary for Reach 1R: 4th Ave N Surface

[40] Hint: Not Described (Outflow=Inflow)

Inflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

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

Reach 1R: 4th Ave N Surface
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  0.00 cfs  
  0.00 cfs  
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Summary for Reach 2R: 4th Ave N Storm Sewer

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 8.426 ac, 12.31% Impervious,  Inflow Depth > 3.73"    for  100-YR event
Inflow = 9.88 cfs @ 12.51 hrs,  Volume= 2.622 af
Outflow = 9.88 cfs @ 12.51 hrs,  Volume= 2.622 af,  Atten= 0%,  Lag= 0.0 min

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

Reach 2R: 4th Ave N Storm Sewer
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Inflow Area=8.426 ac

  9.88 cfs  
  9.88 cfs  
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Summary for Pond 1P: Wet Sedimentation Basin

Inflow Area = 8.426 ac, 12.31% Impervious,  Inflow Depth > 3.99"    for  100-YR event
Inflow = 41.75 cfs @ 12.11 hrs,  Volume= 2.802 af
Outflow = 9.88 cfs @ 12.51 hrs,  Volume= 2.622 af,  Atten= 76%,  Lag= 23.9 min
Primary = 9.88 cfs @ 12.51 hrs,  Volume= 2.622 af
     Routed to Reach 2R : 4th Ave N Storm Sewer
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Reach 1R : 4th Ave N Surface

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 856.80'   Surf.Area= 15,216 sf   Storage= 36,590 cf
Peak Elev= 859.34' @ 12.51 hrs   Surf.Area= 31,408 sf   Storage= 91,372 cf   (54,782 cf above start)

Plug-Flow detention time= 200.7 min calculated for 1.782 af (64% of inflow)
Center-of-Mass det. time= 73.8 min ( 860.2 - 786.5 )

Volume Invert Avail.Storage Storage Description

#1 852.80' 152,443 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

852.80 5,928 0 0
855.80 10,045 23,960 23,960
856.80 15,216 12,631 36,590
857.00 16,212 3,143 39,733
858.00 19,492 17,852 57,585
859.00 28,010 23,751 81,336
860.00 38,068 33,039 114,375
861.00 38,068 38,068 152,443

Device Routing     Invert Outlet Devices

#1 Primary 854.35' 15.0"  Round RCP_Round  15"   L= 165.0'   Ke= 0.500   
Inlet / Outlet Invert= 854.35' / 852.70'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, straight & clean,  Flow Area= 1.23 sf   

#2 Device 1 856.80' 1.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
2.0' Crest Height   

#3 Device 1 858.80' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
2.0' Crest Height   

#4 Secondary 860.66' 10.0' long  x 20.0' 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)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=9.88 cfs @ 12.51 hrs  HW=859.34'   (Free Discharge)
1=RCP_Round  15"  (Barrel Controls 9.88 cfs @ 8.05 fps)

2=Sharp-Crested Rectangular Weir  (Passes < 7.63 cfs potential flow)
3=Sharp-Crested Rectangular Weir  (Passes < 5.18 cfs potential flow)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=856.80'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: Wet Sedimentation Basin
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Inflow Area=8.426 ac

Peak Elev=859.34'

Storage=91,372 cf

  41.75 cfs  

  9.88 cfs  
  9.88 cfs  

  0.00 cfs  


