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1.0 INTRODUCTION 

 

The proposed St. John’s Evangelical Church redevelopment is located at 7809 Harwood Avenue 

in the Southeast 1/4 of Section 21, Township 7 North, Range 21 East, in the City of Wauwatosa, 

Milwaukee County, Wisconsin. The site is generally bounded by Harwood Avenue to the north 

Dewey Avenue to the east and residential properties to the south and west. A location map can 

be found in Appendix 1. 

 

This Stormwater Management Plan has been created to address runoff rate control, water 

quality treatment, infiltration, and green infrastructure requirements for the proposed St. 

John’s Evangelical Church redevelopment. 

 

The proposed redevelopment will consist of the demolition of the existing building, pavement, 

and other site features. The proposed construction will include an asphalt parking lot, a 

biofiltration, and storm sewer. The proposed biofiltration basin will be located at the northwest 

corner of the site to provide stormwater management/ green infrastructure. The biofiltration 

basin will be utilized to maintain the existing peak discharge rates and meet green infrastructure 

requirements in accordance with City of Wauwatosa and Milwaukee Metropolitan Sewerage 

District requirements.  Please refer to Section 3.0 and Section 4.0 for design criteria and more 

details of the stormwater management facilities. 

 

2.0 EXISTING CONDITIONS 

 

The existing site is 1.553 acres consisting of church and residential home surrounded by asphalt 

pavement and vegetation. The existing eastern and northern portion the site overland flows into 

the right of ways of Harwood Avenue and Dewey Avenue. The southern and western portion of 

the site surface drains to inlets located in the existing parking lot and eventually enters a storm 

sewer system in Harwood Avenue.   

 

No soil type information was available for the on-site soils data according to the United States 

Department of Agriculture – Natural Resources Conservation Service Web Soil Survey.  The web 

soil survey is included in Appendix 2. However, based on the boring logs provided by CGS, Inc., 

dated May 17, 2023 lean clay soil are present on-site.  

 

3.0 DESIGN CRITERIA 

 

3.1 City of Wauwatosa 

Chapter 24.13.040 – Storm Water Management 

3.2 Wisconsin Department of Natural Resources 

WDNR – Technical Standards (NR151 and NR216) 

3.3 Milwaukee Metropolitan Sewerage District 

MMSD – Chapter 13 
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Water Quantity:  Per WDNR regulations and the City of Wauwatosa Municipal Ordinance water 

quantity management is exempt for this redevelopment since the overall project does not disturb 

more than one acre and the site does not increase impervious surface by more than one-half 

acre.  

 

Water Quality:  Per WDNR regulations and the City of Wauwatosa Municipal Ordinance water 

quantity management is exempt for this redevelopment since the overall project does not disturb 

more than one acre.  

 

Infiltration:  Redevelopment sites are exempt from City of Wauwatosa Municipal Ordinance, 

WDNR, and MMSD infiltration requirements. 

 

Green Infrastructure: Whenever development or redevelopment will increase impervious 

surface by an area equal to or greater than 5,000 square feet but less than 21,780 square feet 

(one-half acre), on a net basis, then the development or redevelopment shall include green 

infrastructure with a detention volume equal to one-half inch multiplied by the area of the net 

new impervious surface in accordance with MMSD Chapter 13. 

 

4.0 ANALYSIS & DESIGN 

 

The proposed redevelopment will disturb approximately 0.941 acres and result in a net increase 

of roughly 0.146 acres (6,380 sq. ft.) of impervious surfaces. A portion of the existing building and 

the parking lot storm water runoff will be collected and conveyed through a series of catch basins 

and storm sewer to the proposed biofiltration basin. The proposed biofiltration basin will be 

utilized to meet the green infrastructure detention volume requirements. The basin features 2.0 

feet of engineered soil layer and 2.0 feet of stone/sand layer. Discharge from the basin will be 

controlled by a 6” diameter draintile, a 3” high by 10” wide orifice, and the top of the 24” 

diameter standpipe.  Runoff will ultimately discharge through a 12” diameter storm sewer to a 

proposed catch basin. The biofiltration basin and spillway have been designed in accordance with 

WDNR Technical Standards 1004.  Please refer to Appendix 6 for further details of the 

biofiltration basin. 

 

4.1 Green Infrastructure 

The green infrastructure has been designed to exceed the necessary detention volume 

requirements of MMSD as illustrated in the Green Infrastructure Design Calculations as part of 

Appendix 3 and summarized in Table 1 below. 

Table 1 – Storage Volumes (Gallons) 

Required Volume 2005 

Proposed Volume 2633 
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4.2 Runoff Rate Control 

HydroCAD® Stormwater Modeling System (Version 10.20-2g) software has been used to analyze 

the stormwater characteristics for the St John’s Evangelical Lutheran Church development.  

HydroCAD® uses the accepted TR-55 methodology for determining peak runoff discharge rates.  

Although the proposed redevelopment is not required to meet water quantity requirements 

stormwater modeling was conducted for the 1-year, 2-year, and 10-year storm events to confirm 

the post-development site will not increase the discharge rates compared to pre-development 

and to confirm the 100-year storm event will not overtop biofiltration basin.  The rainfall depths 

utilized in the HydroCAD® models were obtained from City of Wauwatosa ordinance and are 

shown below in Table 2. 

 

Table 2 – Rainfall Depths 

Storm Event Rainfall Depth 

1-year 2.34” 

2-year 2.64” 

10-year 3.73” 

100-year 6.06” 

 

Table 3 summarizes the pre-development hydrologic characteristics of the site, and Tables 4 and 

5 summarizes the post-development hydrologic characteristics of the site.  A comparison of the 

pre-development and post-development peak discharge rates is provided in Table 6.  Please refer 

to Appendix 4 and Appendix 5 for additional details of the HydroCAD® modeling. 

 

Table 3 – Pre-Development Drainage Area Hydrologic Characteristics 

Drainage Area 

(HydroCAD Node) 

Area 

(acres) 

Curve 

Number 

Runoff (cfs) 

1-yr 2-yr 10-yr 100-yr 

A Detained Existing 0.740 93 2.08 2.42 3.64 6.21 

B Undetained Existing 0.813 85 1.54 1.88 3.19 6.07 

 

Table 4 – Proposed Drainage Area Hydrologic Characteristics 

Drainage Area 

(HydroCAD Node) 

Area 

(acres) 

Curve 

Number 

Runoff (cfs) 

1-yr 2-yr 10-yr 100-yr 

1S Detained 0.877 92 2.36 2.76 4.21 7.28 

2S Court Yard 0.185 93 0.52 0.60 0.91 1.55 

3S Undetained 0.491 86 0.98 1.20 1.99 3.73 

 

Table 5 – Proposed Stormwater Facility Characteristics 

Stormwater Facility 1-yr 2-yr 10-yr 100-yr 

1P 

Peak Inflow (cfs) 2.36 2.76 4.21 7.28 

Peak Outflow (cfs) 1.62 1.97 3.44 5.51 

Peak Water Surface Elevation 104.27 104.45 105.03 105.41 

Top of Basin Elevation 105.50 
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Table 6 – Peak Discharge Rates 

 
1-yr 

(cfs) 

2-yr 

(cfs) 

10-yr 

(cfs) 

100-yr 

(cfs) 

Pre-Development 3.62 4.30 6.83 12.28 

Post-Development 2.96 3.54 5.95 12.32 

 

4.3 Storm Sewer 

Proposed storm sewer will be constructed to facilitate drainage for the paved parking areas.  The 

storm sewers have been designed in accordance with the rational method and have been sized 

to accommodate runoff from the 10-year, 24-hour storm event.  Complete storm sewer design 

computations are included in Appendix 6. 

5.0 CONCLUSION 

 

The stormwater management facilities for St. John’s Evangelical Church have been designed to 

meet or exceed WDNR and City of Wauwatosa requirements.  The proposed biofiltration basin 

has been designed to exceed the necessary green infrastructure detention volume requirements 

of MMSD. 

 

(Appendices Follow) 
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Location Map 
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Location Map 
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APPENDIX 2 
 

Soil Data 
 
 NRCS – Web Soil Survey 

 CGC, Inc – Boring Logs 
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St. John’s Evangelical Lutheran Church – City of Wauwatosa 

 

 
 
 
 

APPENDIX 3 
 

Green Infrastructure 
 
 Green Infrastructure Design Calculations 

 
 
 



Site Information

Total Disturbed area = 40,970 sf

Existing Proposed Change

Pervious(sf) 34691 28311 -6380

Impervious (sf) 32954 39334 6380

Biofiltration Basin Bottom area = 528 sf

Required Detention Volume

1/2" x net new impervious area

.042 ft x 6380 sf = 267.96 cf  = 2005 gal

Proposed Detention Volume

Stone Detention at bottom of Biofiltration basin

Assumed 1/3 voids within stone as storage volume

1/3 x 528 sf x 2.0 ft = 352 cf =  2633 gal

Proposed Required

2633 gal    > 2005 gal

Proposed green infrastructure storage 

volume exceeds required storage volume

Green Infrastructure Design Calculations



St. John’s Evangelical Lutheran Church – City of Wauwatosa 

 

 
 
 
 

APPENDIX 4 
 

Existing Site Hydrology 
 
 Existing Hydrology Exhibit 
 Existing HydroCAD Modeling  
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A

Detained Existing

B

Undetained Existing

1L

Total

Routing Diagram for 22-11646 Existing
Prepared by JSD Professional Services Inc,  Printed 5/31/2023

HydroCAD® 10.20-2g  s/n 01985  © 2022 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



MSE 24-hr 3  1-Year Rainfall=2.34"22-11646 Existing
  Printed  5/31/2023Prepared by JSD Professional Services Inc

Page 2HydroCAD® 10.20-2g  s/n 01985  © 2022 HydroCAD Software Solutions LLC

Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 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=32,235 sf   70.73% Impervious   Runoff Depth=1.63"Subcatchment A: Detained Existing
   Tc=6.0 min   CN=93   Runoff=2.08 cfs  0.100 af

Runoff Area=35,410 sf   28.67% Impervious   Runoff Depth=1.05"Subcatchment B: Undetained Existing
   Tc=6.0 min   CN=85   Runoff=1.54 cfs  0.071 af

   Inflow=3.62 cfs  0.172 afLink 1L: Total
   Primary=3.62 cfs  0.172 af

Total Runoff Area = 1.553 ac   Runoff Volume = 0.172 af   Average Runoff Depth = 1.33"
51.29% Pervious = 0.796 ac     48.71% Impervious = 0.756 ac



MSE 24-hr 3  1-Year Rainfall=2.34"22-11646 Existing
  Printed  5/31/2023Prepared by JSD Professional Services Inc
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Summary for Subcatchment A: Detained Existing

Runoff = 2.08 cfs @ 12.13 hrs,  Volume= 0.100 af,  Depth= 1.63"
     Routed to Link 1L : Total

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  1-Year Rainfall=2.34"

Area (sf) CN Description

16,061 98 Paved parking, HSG D
6,739 98 Roofs, HSG D
9,435 80 >75% Grass cover, Good, HSG D

32,235 93 Weighted Average
9,435 29.27% Pervious Area

22,800 70.73% Impervious Area

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

6.0 Direct Entry, TR-55

Subcatchment A: Detained Existing

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

2

1

0

MSE 24-hr 3

1-Year Rainfall=2.34"

Runoff Area=32,235 sf

Runoff Volume=0.100 af

Runoff Depth=1.63"

Tc=6.0 min

CN=93

2.08 cfs



MSE 24-hr 3  1-Year Rainfall=2.34"22-11646 Existing
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Summary for Subcatchment B: Undetained Existing

Runoff = 1.54 cfs @ 12.14 hrs,  Volume= 0.071 af,  Depth= 1.05"
     Routed to Link 1L : Total

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  1-Year Rainfall=2.34"

Area (sf) CN Description

4,346 98 Paved parking, HSG D
5,807 98 Roofs, HSG D

25,257 80 >75% Grass cover, Good, HSG D

35,410 85 Weighted Average
25,257 71.33% Pervious Area
10,153 28.67% Impervious Area

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

6.0 Direct Entry, TR-55

Subcatchment B: Undetained Existing

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

) 1

0

MSE 24-hr 3

1-Year Rainfall=2.34"

Runoff Area=35,410 sf

Runoff Volume=0.071 af

Runoff Depth=1.05"

Tc=6.0 min

CN=85

1.54 cfs
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Summary for Link 1L: Total

Inflow Area = 1.553 ac, 48.71% Impervious,  Inflow Depth = 1.33"    for  1-Year event
Inflow = 3.62 cfs @ 12.13 hrs,  Volume= 0.172 af
Primary = 3.62 cfs @ 12.13 hrs,  Volume= 0.172 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link 1L: Total

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

4

3

2

1

0

Inflow Area=1.553 ac
3.62 cfs

3.62 cfs
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 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=32,235 sf   70.73% Impervious   Runoff Depth=1.91"Subcatchment A: Detained Existing
   Tc=6.0 min   CN=93   Runoff=2.42 cfs  0.118 af

Runoff Area=35,410 sf   28.67% Impervious   Runoff Depth=1.29"Subcatchment B: Undetained Existing
   Tc=6.0 min   CN=85   Runoff=1.88 cfs  0.087 af

   Inflow=4.30 cfs  0.205 afLink 1L: Total
   Primary=4.30 cfs  0.205 af

Total Runoff Area = 1.553 ac   Runoff Volume = 0.205 af   Average Runoff Depth = 1.59"
51.29% Pervious = 0.796 ac     48.71% Impervious = 0.756 ac
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Summary for Subcatchment A: Detained Existing

Runoff = 2.42 cfs @ 12.13 hrs,  Volume= 0.118 af,  Depth= 1.91"
     Routed to Link 1L : Total

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-Year Rainfall=2.64"

Area (sf) CN Description

16,061 98 Paved parking, HSG D
6,739 98 Roofs, HSG D
9,435 80 >75% Grass cover, Good, HSG D

32,235 93 Weighted Average
9,435 29.27% Pervious Area

22,800 70.73% Impervious Area

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

6.0 Direct Entry, TR-55

Subcatchment A: Detained Existing

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs
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2

1

0

MSE 24-hr 3

2-Year Rainfall=2.64"

Runoff Area=32,235 sf

Runoff Volume=0.118 af

Runoff Depth=1.91"

Tc=6.0 min

CN=93

2.42 cfs



MSE 24-hr 3  2-Year Rainfall=2.64"22-11646 Existing
  Printed  5/31/2023Prepared by JSD Professional Services Inc

Page 8HydroCAD® 10.20-2g  s/n 01985  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment B: Undetained Existing

Runoff = 1.88 cfs @ 12.13 hrs,  Volume= 0.087 af,  Depth= 1.29"
     Routed to Link 1L : Total

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-Year Rainfall=2.64"

Area (sf) CN Description

4,346 98 Paved parking, HSG D
5,807 98 Roofs, HSG D

25,257 80 >75% Grass cover, Good, HSG D

35,410 85 Weighted Average
25,257 71.33% Pervious Area
10,153 28.67% Impervious Area

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

6.0 Direct Entry, TR-55

Subcatchment B: Undetained Existing

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

2

1

0

MSE 24-hr 3

2-Year Rainfall=2.64"

Runoff Area=35,410 sf

Runoff Volume=0.087 af

Runoff Depth=1.29"

Tc=6.0 min

CN=85

1.88 cfs
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Summary for Link 1L: Total

Inflow Area = 1.553 ac, 48.71% Impervious,  Inflow Depth = 1.59"    for  2-Year event
Inflow = 4.30 cfs @ 12.13 hrs,  Volume= 0.205 af
Primary = 4.30 cfs @ 12.13 hrs,  Volume= 0.205 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link 1L: Total

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

4
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2

1

0

Inflow Area=1.553 ac
4.30 cfs

4.30 cfs
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 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=32,235 sf   70.73% Impervious   Runoff Depth=2.96"Subcatchment A: Detained Existing
   Tc=6.0 min   CN=93   Runoff=3.64 cfs  0.182 af

Runoff Area=35,410 sf   28.67% Impervious   Runoff Depth=2.22"Subcatchment B: Undetained Existing
   Tc=6.0 min   CN=85   Runoff=3.19 cfs  0.150 af

   Inflow=6.83 cfs  0.333 afLink 1L: Total
   Primary=6.83 cfs  0.333 af

Total Runoff Area = 1.553 ac   Runoff Volume = 0.333 af   Average Runoff Depth = 2.57"
51.29% Pervious = 0.796 ac     48.71% Impervious = 0.756 ac
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Summary for Subcatchment A: Detained Existing

Runoff = 3.64 cfs @ 12.13 hrs,  Volume= 0.182 af,  Depth= 2.96"
     Routed to Link 1L : Total

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  10-Year Rainfall=3.73"

Area (sf) CN Description

16,061 98 Paved parking, HSG D
6,739 98 Roofs, HSG D
9,435 80 >75% Grass cover, Good, HSG D

32,235 93 Weighted Average
9,435 29.27% Pervious Area

22,800 70.73% Impervious Area

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

6.0 Direct Entry, TR-55

Subcatchment A: Detained Existing

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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w
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0

MSE 24-hr 3

10-Year Rainfall=3.73"

Runoff Area=32,235 sf

Runoff Volume=0.182 af

Runoff Depth=2.96"

Tc=6.0 min

CN=93

3.64 cfs
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Summary for Subcatchment B: Undetained Existing

Runoff = 3.19 cfs @ 12.13 hrs,  Volume= 0.150 af,  Depth= 2.22"
     Routed to Link 1L : Total

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  10-Year Rainfall=3.73"

Area (sf) CN Description

4,346 98 Paved parking, HSG D
5,807 98 Roofs, HSG D

25,257 80 >75% Grass cover, Good, HSG D

35,410 85 Weighted Average
25,257 71.33% Pervious Area
10,153 28.67% Impervious Area

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

6.0 Direct Entry, TR-55

Subcatchment B: Undetained Existing

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs
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3

2

1

0

MSE 24-hr 3

10-Year Rainfall=3.73"

Runoff Area=35,410 sf

Runoff Volume=0.150 af

Runoff Depth=2.22"

Tc=6.0 min

CN=85

3.19 cfs
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Summary for Link 1L: Total

Inflow Area = 1.553 ac, 48.71% Impervious,  Inflow Depth = 2.57"    for  10-Year event
Inflow = 6.83 cfs @ 12.13 hrs,  Volume= 0.333 af
Primary = 6.83 cfs @ 12.13 hrs,  Volume= 0.333 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link 1L: Total

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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lo

w
  

(c
fs

)
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Inflow Area=1.553 ac
6.83 cfs

6.83 cfs
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 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=32,235 sf   70.73% Impervious   Runoff Depth=5.24"Subcatchment A: Detained Existing
   Tc=6.0 min   CN=93   Runoff=6.21 cfs  0.323 af

Runoff Area=35,410 sf   28.67% Impervious   Runoff Depth=4.36"Subcatchment B: Undetained Existing
   Tc=6.0 min   CN=85   Runoff=6.07 cfs  0.295 af

   Inflow=12.28 cfs  0.619 afLink 1L: Total
   Primary=12.28 cfs  0.619 af

Total Runoff Area = 1.553 ac   Runoff Volume = 0.619 af   Average Runoff Depth = 4.78"
51.29% Pervious = 0.796 ac     48.71% Impervious = 0.756 ac



MSE 24-hr 3  100-Year Rainfall=6.06"22-11646 Existing
  Printed  5/31/2023Prepared by JSD Professional Services Inc

Page 15HydroCAD® 10.20-2g  s/n 01985  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment A: Detained Existing

Runoff = 6.21 cfs @ 12.13 hrs,  Volume= 0.323 af,  Depth= 5.24"
     Routed to Link 1L : Total

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-Year Rainfall=6.06"

Area (sf) CN Description

16,061 98 Paved parking, HSG D
6,739 98 Roofs, HSG D
9,435 80 >75% Grass cover, Good, HSG D

32,235 93 Weighted Average
9,435 29.27% Pervious Area

22,800 70.73% Impervious Area

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

6.0 Direct Entry, TR-55

Subcatchment A: Detained Existing

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0

MSE 24-hr 3

100-Year Rainfall=6.06"

Runoff Area=32,235 sf

Runoff Volume=0.323 af

Runoff Depth=5.24"

Tc=6.0 min

CN=93

6.21 cfs



MSE 24-hr 3  100-Year Rainfall=6.06"22-11646 Existing
  Printed  5/31/2023Prepared by JSD Professional Services Inc

Page 16HydroCAD® 10.20-2g  s/n 01985  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment B: Undetained Existing

Runoff = 6.07 cfs @ 12.13 hrs,  Volume= 0.295 af,  Depth= 4.36"
     Routed to Link 1L : Total

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-Year Rainfall=6.06"

Area (sf) CN Description

4,346 98 Paved parking, HSG D
5,807 98 Roofs, HSG D

25,257 80 >75% Grass cover, Good, HSG D

35,410 85 Weighted Average
25,257 71.33% Pervious Area
10,153 28.67% Impervious Area

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

6.0 Direct Entry, TR-55

Subcatchment B: Undetained Existing

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
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fs

)

6

5
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1

0

MSE 24-hr 3

100-Year Rainfall=6.06"

Runoff Area=35,410 sf

Runoff Volume=0.295 af

Runoff Depth=4.36"

Tc=6.0 min

CN=85

6.07 cfs



MSE 24-hr 3  100-Year Rainfall=6.06"22-11646 Existing
  Printed  5/31/2023Prepared by JSD Professional Services Inc

Page 17HydroCAD® 10.20-2g  s/n 01985  © 2022 HydroCAD Software Solutions LLC

Summary for Link 1L: Total

Inflow Area = 1.553 ac, 48.71% Impervious,  Inflow Depth = 4.78"    for  100-Year event
Inflow = 12.28 cfs @ 12.13 hrs,  Volume= 0.619 af
Primary = 12.28 cfs @ 12.13 hrs,  Volume= 0.619 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link 1L: Total
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Events for Subcatchment A: Detained Existing

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1-Year 2.34 2.08 0.100 1.63

2-Year 2.64 2.42 0.118 1.91

10-Year 3.73 3.64 0.182 2.96

100-Year 6.06 6.21 0.323 5.24
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Events for Subcatchment B: Undetained Existing

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1-Year 2.34 1.54 0.071 1.05

2-Year 2.64 1.88 0.087 1.29

10-Year 3.73 3.19 0.150 2.22

100-Year 6.06 6.07 0.295 4.36
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Events for Link 1L: Total

Event Inflow

(cfs)

Primary

(cfs)

Elevation

(feet)

1-Year 3.62 3.62 0.00

2-Year 4.30 4.30 0.00

10-Year 6.83 6.83 0.00

100-Year 12.28 12.28 0.00
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Proposed Site Hydrology 
 
 Proposed Hydrology Exhibit 
 Proposed HydroCAD Modeling 
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Routing Diagram for 22-11646 Proposed
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Subcat Reach Pond Link
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 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=38,185 sf   67.63% Impervious   Runoff Depth=1.55"Subcatchment 1S: Detained
   Tc=6.0 min   CN=92   Runoff=2.36 cfs  0.113 af

Runoff Area=8,061 sf   72.79% Impervious   Runoff Depth=1.63"Subcatchment 2S: Court Yard
   Tc=6.0 min   CN=93   Runoff=0.52 cfs  0.025 af

Runoff Area=21,399 sf   35.75% Impervious   Runoff Depth=1.11"Subcatchment 3S: Undetained
   Tc=6.0 min   CN=86   Runoff=0.98 cfs  0.046 af

Peak Elev=104.27'  Storage=813 cf   Inflow=2.36 cfs  0.113 afPond 1P: Biofiltration Basin
   Primary=1.62 cfs  0.107 af   Secondary=0.00 cfs  0.000 af   Outflow=1.62 cfs  0.107 af

   Inflow=2.00 cfs  0.132 afLink DT: Detained Total
   Primary=2.00 cfs  0.132 af

   Inflow=2.96 cfs  0.178 afLink T: Total
   Primary=2.96 cfs  0.178 af

Total Runoff Area = 1.553 ac   Runoff Volume = 0.184 af   Average Runoff Depth = 1.42"
41.84% Pervious = 0.650 ac     58.16% Impervious = 0.903 ac
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Summary for Subcatchment 1S: Detained

Runoff = 2.36 cfs @ 12.13 hrs,  Volume= 0.113 af,  Depth= 1.55"
     Routed to Pond 1P : Biofiltration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  1-Year Rainfall=2.34"

Area (sf) CN Description

23,417 98 Paved parking, HSG D
2,406 98 Roofs, HSG D

12,362 80 >75% Grass cover, Good, HSG D

38,185 92 Weighted Average
12,362 32.37% Pervious Area
25,823 67.63% Impervious Area

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

6.0 Direct Entry, TR-55 Min

Subcatchment 1S: Detained

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

2

1

0

MSE 24-hr 3

1-Year Rainfall=2.34"

Runoff Area=38,185 sf

Runoff Volume=0.113 af

Runoff Depth=1.55"

Tc=6.0 min

CN=92

2.36 cfs
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Summary for Subcatchment 2S: Court Yard

Runoff = 0.52 cfs @ 12.13 hrs,  Volume= 0.025 af,  Depth= 1.63"
     Routed to Link DT : Detained Total

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  1-Year Rainfall=2.34"

Area (sf) CN Description

795 98 Paved parking, HSG D
5,073 98 Roofs, HSG D
2,193 80 >75% Grass cover, Good, HSG D

8,061 93 Weighted Average
2,193 27.21% Pervious Area
5,868 72.79% Impervious Area

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

6.0 Direct Entry, TR-55 Min

Subcatchment 2S: Court Yard

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

MSE 24-hr 3

1-Year Rainfall=2.34"

Runoff Area=8,061 sf

Runoff Volume=0.025 af
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0.52 cfs
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Summary for Subcatchment 3S: Undetained

Runoff = 0.98 cfs @ 12.13 hrs,  Volume= 0.046 af,  Depth= 1.11"
     Routed to Link T : Total

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  1-Year Rainfall=2.34"

Area (sf) CN Description

2,817 98 Paved parking, HSG D
4,834 98 Roofs, HSG D

13,748 80 >75% Grass cover, Good, HSG D

21,399 86 Weighted Average
13,748 64.25% Pervious Area
7,651 35.75% Impervious Area

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

6.0 Direct Entry, TR-55 Min

Subcatchment 3S: Undetained

Runoff

Hydrograph

Time  (hours)
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Tc=6.0 min

CN=86

0.98 cfs
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Summary for Pond 1P: Biofiltration Basin

Inflow Area = 0.877 ac, 67.63% Impervious,  Inflow Depth = 1.55"    for  1-Year event
Inflow = 2.36 cfs @ 12.13 hrs,  Volume= 0.113 af
Outflow = 1.62 cfs @ 12.20 hrs,  Volume= 0.107 af,  Atten= 32%,  Lag= 4.2 min
Primary = 1.62 cfs @ 12.20 hrs,  Volume= 0.107 af
     Routed to Link DT : Detained Total
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link DT : Detained Total

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 104.27' @ 12.20 hrs   Surf.Area= 599 sf   Storage= 813 cf

Plug-Flow detention time= 40.5 min calculated for 0.107 af (95% of inflow)
Center-of-Mass det. time= 14.6 min ( 805.5 - 790.9 )

Volume Invert Avail.Storage Storage Description

#1 100.00' 1,724 cf Custom Stage Data (Prismatic) Listed below

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

100.00 528 0.0 0 0
102.00 528 33.0 348 348
104.00 528 27.0 285 634
105.00 790 100.0 659 1,293
105.50 935 100.0 431 1,724

Device Routing     Invert Outlet Devices

#1 Primary 101.50' 12.0"  Round Culvert   
L= 17.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 101.50' / 101.30'   S= 0.0118 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 101.50' 6.0" Vert. Draintile    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 104.15' 10.0" W x 3.0" H Vert. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 104.90' 24.0" Horiz. Rim    C= 0.600   Limited to weir flow at low heads   
#5 Secondary 105.25' 10.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=1.61 cfs @ 12.20 hrs  HW=104.27'   (Free Discharge)
1=Culvert  (Passes 1.61 cfs of 4.50 cfs potential flow)

2=Draintile  (Orifice Controls 1.50 cfs @ 7.64 fps)
3=Orifice/Grate  (Orifice Controls 0.11 cfs @ 1.11 fps)
4=Rim  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=100.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: Biofiltration Basin

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Summary for Link DT: Detained Total

Inflow Area = 1.062 ac, 68.53% Impervious,  Inflow Depth = 1.49"    for  1-Year event
Inflow = 2.00 cfs @ 12.16 hrs,  Volume= 0.132 af
Primary = 2.00 cfs @ 12.16 hrs,  Volume= 0.132 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link T : Total

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DT: Detained Total
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Summary for Link T: Total

Inflow Area = 1.553 ac, 58.16% Impervious,  Inflow Depth = 1.37"    for  1-Year event
Inflow = 2.96 cfs @ 12.15 hrs,  Volume= 0.178 af
Primary = 2.96 cfs @ 12.15 hrs,  Volume= 0.178 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link T: Total

Inflow
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Hydrograph
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 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=38,185 sf   67.63% Impervious   Runoff Depth=1.82"Subcatchment 1S: Detained
   Tc=6.0 min   CN=92   Runoff=2.76 cfs  0.133 af

Runoff Area=8,061 sf   72.79% Impervious   Runoff Depth=1.91"Subcatchment 2S: Court Yard
   Tc=6.0 min   CN=93   Runoff=0.60 cfs  0.029 af

Runoff Area=21,399 sf   35.75% Impervious   Runoff Depth=1.36"Subcatchment 3S: Undetained
   Tc=6.0 min   CN=86   Runoff=1.20 cfs  0.056 af

Peak Elev=104.45'  Storage=932 cf   Inflow=2.76 cfs  0.133 afPond 1P: Biofiltration Basin
   Primary=1.97 cfs  0.127 af   Secondary=0.00 cfs  0.000 af   Outflow=1.97 cfs  0.127 af

   Inflow=2.41 cfs  0.157 afLink DT: Detained Total
   Primary=2.41 cfs  0.157 af

   Inflow=3.54 cfs  0.212 afLink T: Total
   Primary=3.54 cfs  0.212 af

Total Runoff Area = 1.553 ac   Runoff Volume = 0.218 af   Average Runoff Depth = 1.69"
41.84% Pervious = 0.650 ac     58.16% Impervious = 0.903 ac
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Summary for Subcatchment 1S: Detained

Runoff = 2.76 cfs @ 12.13 hrs,  Volume= 0.133 af,  Depth= 1.82"
     Routed to Pond 1P : Biofiltration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-Year Rainfall=2.64"

Area (sf) CN Description

23,417 98 Paved parking, HSG D
2,406 98 Roofs, HSG D

12,362 80 >75% Grass cover, Good, HSG D

38,185 92 Weighted Average
12,362 32.37% Pervious Area
25,823 67.63% Impervious Area

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

6.0 Direct Entry, TR-55 Min

Subcatchment 1S: Detained

Runoff

Hydrograph

Time  (hours)
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Runoff Area=38,185 sf

Runoff Volume=0.133 af

Runoff Depth=1.82"

Tc=6.0 min

CN=92

2.76 cfs
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Summary for Subcatchment 2S: Court Yard

Runoff = 0.60 cfs @ 12.13 hrs,  Volume= 0.029 af,  Depth= 1.91"
     Routed to Link DT : Detained Total

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-Year Rainfall=2.64"

Area (sf) CN Description

795 98 Paved parking, HSG D
5,073 98 Roofs, HSG D
2,193 80 >75% Grass cover, Good, HSG D

8,061 93 Weighted Average
2,193 27.21% Pervious Area
5,868 72.79% Impervious Area

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

6.0 Direct Entry, TR-55 Min

Subcatchment 2S: Court Yard

Runoff

Hydrograph

Time  (hours)
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Runoff Depth=1.91"
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0.60 cfs
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Summary for Subcatchment 3S: Undetained

Runoff = 1.20 cfs @ 12.13 hrs,  Volume= 0.056 af,  Depth= 1.36"
     Routed to Link T : Total

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2-Year Rainfall=2.64"

Area (sf) CN Description

2,817 98 Paved parking, HSG D
4,834 98 Roofs, HSG D

13,748 80 >75% Grass cover, Good, HSG D

21,399 86 Weighted Average
13,748 64.25% Pervious Area
7,651 35.75% Impervious Area

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

6.0 Direct Entry, TR-55 Min

Subcatchment 3S: Undetained

Runoff

Hydrograph

Time  (hours)
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1.20 cfs
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Summary for Pond 1P: Biofiltration Basin

Inflow Area = 0.877 ac, 67.63% Impervious,  Inflow Depth = 1.82"    for  2-Year event
Inflow = 2.76 cfs @ 12.13 hrs,  Volume= 0.133 af
Outflow = 1.97 cfs @ 12.20 hrs,  Volume= 0.127 af,  Atten= 29%,  Lag= 4.1 min
Primary = 1.97 cfs @ 12.20 hrs,  Volume= 0.127 af
     Routed to Link DT : Detained Total
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link DT : Detained Total

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 104.45' @ 12.20 hrs   Surf.Area= 647 sf   Storage= 932 cf

Plug-Flow detention time= 37.2 min calculated for 0.127 af (95% of inflow)
Center-of-Mass det. time= 14.0 min ( 801.6 - 787.6 )

Volume Invert Avail.Storage Storage Description

#1 100.00' 1,724 cf Custom Stage Data (Prismatic) Listed below

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

100.00 528 0.0 0 0
102.00 528 33.0 348 348
104.00 528 27.0 285 634
105.00 790 100.0 659 1,293
105.50 935 100.0 431 1,724

Device Routing     Invert Outlet Devices

#1 Primary 101.50' 12.0"  Round Culvert   
L= 17.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 101.50' / 101.30'   S= 0.0118 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 101.50' 6.0" Vert. Draintile    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 104.15' 10.0" W x 3.0" H Vert. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 104.90' 24.0" Horiz. Rim    C= 0.600   Limited to weir flow at low heads   
#5 Secondary 105.25' 10.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=1.96 cfs @ 12.20 hrs  HW=104.45'   (Free Discharge)
1=Culvert  (Passes 1.96 cfs of 4.67 cfs potential flow)

2=Draintile  (Orifice Controls 1.55 cfs @ 7.91 fps)
3=Orifice/Grate  (Orifice Controls 0.41 cfs @ 1.96 fps)
4=Rim  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=100.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: Biofiltration Basin
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Summary for Link DT: Detained Total

Inflow Area = 1.062 ac, 68.53% Impervious,  Inflow Depth = 1.77"    for  2-Year event
Inflow = 2.41 cfs @ 12.17 hrs,  Volume= 0.157 af
Primary = 2.41 cfs @ 12.17 hrs,  Volume= 0.157 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link T : Total

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DT: Detained Total
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Summary for Link T: Total

Inflow Area = 1.553 ac, 58.16% Impervious,  Inflow Depth = 1.64"    for  2-Year event
Inflow = 3.54 cfs @ 12.15 hrs,  Volume= 0.212 af
Primary = 3.54 cfs @ 12.15 hrs,  Volume= 0.212 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link T: Total
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 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=38,185 sf   67.63% Impervious   Runoff Depth=2.86"Subcatchment 1S: Detained
   Tc=6.0 min   CN=92   Runoff=4.21 cfs  0.209 af

Runoff Area=8,061 sf   72.79% Impervious   Runoff Depth=2.96"Subcatchment 2S: Court Yard
   Tc=6.0 min   CN=93   Runoff=0.91 cfs  0.046 af

Runoff Area=21,399 sf   35.75% Impervious   Runoff Depth=2.30"Subcatchment 3S: Undetained
   Tc=6.0 min   CN=86   Runoff=1.99 cfs  0.094 af

Peak Elev=105.03'  Storage=1,319 cf   Inflow=4.21 cfs  0.209 afPond 1P: Biofiltration Basin
   Primary=3.44 cfs  0.203 af   Secondary=0.00 cfs  0.000 af   Outflow=3.44 cfs  0.203 af

   Inflow=4.10 cfs  0.248 afLink DT: Detained Total
   Primary=4.10 cfs  0.248 af

   Inflow=5.95 cfs  0.343 afLink T: Total
   Primary=5.95 cfs  0.343 af

Total Runoff Area = 1.553 ac   Runoff Volume = 0.349 af   Average Runoff Depth = 2.69"
41.84% Pervious = 0.650 ac     58.16% Impervious = 0.903 ac
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Summary for Subcatchment 1S: Detained

Runoff = 4.21 cfs @ 12.13 hrs,  Volume= 0.209 af,  Depth= 2.86"
     Routed to Pond 1P : Biofiltration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  10-Year Rainfall=3.73"

Area (sf) CN Description

23,417 98 Paved parking, HSG D
2,406 98 Roofs, HSG D

12,362 80 >75% Grass cover, Good, HSG D

38,185 92 Weighted Average
12,362 32.37% Pervious Area
25,823 67.63% Impervious Area

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

6.0 Direct Entry, TR-55 Min

Subcatchment 1S: Detained
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Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

4

3

2

1

0

MSE 24-hr 3

10-Year Rainfall=3.73"

Runoff Area=38,185 sf

Runoff Volume=0.209 af

Runoff Depth=2.86"

Tc=6.0 min

CN=92
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Summary for Subcatchment 2S: Court Yard

Runoff = 0.91 cfs @ 12.13 hrs,  Volume= 0.046 af,  Depth= 2.96"
     Routed to Link DT : Detained Total

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  10-Year Rainfall=3.73"

Area (sf) CN Description

795 98 Paved parking, HSG D
5,073 98 Roofs, HSG D
2,193 80 >75% Grass cover, Good, HSG D

8,061 93 Weighted Average
2,193 27.21% Pervious Area
5,868 72.79% Impervious Area

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

6.0 Direct Entry, TR-55 Min

Subcatchment 2S: Court Yard

Runoff
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Summary for Subcatchment 3S: Undetained

Runoff = 1.99 cfs @ 12.13 hrs,  Volume= 0.094 af,  Depth= 2.30"
     Routed to Link T : Total

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  10-Year Rainfall=3.73"

Area (sf) CN Description

2,817 98 Paved parking, HSG D
4,834 98 Roofs, HSG D

13,748 80 >75% Grass cover, Good, HSG D

21,399 86 Weighted Average
13,748 64.25% Pervious Area
7,651 35.75% Impervious Area

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

6.0 Direct Entry, TR-55 Min

Subcatchment 3S: Undetained

Runoff

Hydrograph
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Summary for Pond 1P: Biofiltration Basin

Inflow Area = 0.877 ac, 67.63% Impervious,  Inflow Depth = 2.86"    for  10-Year event
Inflow = 4.21 cfs @ 12.13 hrs,  Volume= 0.209 af
Outflow = 3.44 cfs @ 12.19 hrs,  Volume= 0.203 af,  Atten= 18%,  Lag= 3.4 min
Primary = 3.44 cfs @ 12.19 hrs,  Volume= 0.203 af
     Routed to Link DT : Detained Total
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link DT : Detained Total

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 105.03' @ 12.18 hrs   Surf.Area= 799 sf   Storage= 1,319 cf

Plug-Flow detention time= 28.6 min calculated for 0.203 af (97% of inflow)
Center-of-Mass det. time= 12.7 min ( 791.4 - 778.7 )

Volume Invert Avail.Storage Storage Description

#1 100.00' 1,724 cf Custom Stage Data (Prismatic) Listed below

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

100.00 528 0.0 0 0
102.00 528 33.0 348 348
104.00 528 27.0 285 634
105.00 790 100.0 659 1,293
105.50 935 100.0 431 1,724

Device Routing     Invert Outlet Devices

#1 Primary 101.50' 12.0"  Round Culvert   
L= 17.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 101.50' / 101.30'   S= 0.0118 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 101.50' 6.0" Vert. Draintile    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 104.15' 10.0" W x 3.0" H Vert. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 104.90' 24.0" Horiz. Rim    C= 0.600   Limited to weir flow at low heads   
#5 Secondary 105.25' 10.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=3.30 cfs @ 12.19 hrs  HW=105.01'   (Free Discharge)
1=Culvert  (Passes 3.30 cfs of 5.18 cfs potential flow)

2=Draintile  (Orifice Controls 1.71 cfs @ 8.69 fps)
3=Orifice/Grate  (Orifice Controls 0.86 cfs @ 4.12 fps)
4=Rim  (Weir Controls 0.74 cfs @ 1.08 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=100.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: Biofiltration Basin
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Summary for Link DT: Detained Total

Inflow Area = 1.062 ac, 68.53% Impervious,  Inflow Depth = 2.81"    for  10-Year event
Inflow = 4.10 cfs @ 12.17 hrs,  Volume= 0.248 af
Primary = 4.10 cfs @ 12.17 hrs,  Volume= 0.248 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link T : Total

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DT: Detained Total
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Summary for Link T: Total

Inflow Area = 1.553 ac, 58.16% Impervious,  Inflow Depth = 2.65"    for  10-Year event
Inflow = 5.95 cfs @ 12.16 hrs,  Volume= 0.343 af
Primary = 5.95 cfs @ 12.16 hrs,  Volume= 0.343 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link T: Total
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 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=38,185 sf   67.63% Impervious   Runoff Depth=5.13"Subcatchment 1S: Detained
   Tc=6.0 min   CN=92   Runoff=7.28 cfs  0.375 af

Runoff Area=8,061 sf   72.79% Impervious   Runoff Depth=5.24"Subcatchment 2S: Court Yard
   Tc=6.0 min   CN=93   Runoff=1.55 cfs  0.081 af

Runoff Area=21,399 sf   35.75% Impervious   Runoff Depth=4.47"Subcatchment 3S: Undetained
   Tc=6.0 min   CN=86   Runoff=3.73 cfs  0.183 af

Peak Elev=105.41'  Storage=1,645 cf   Inflow=7.28 cfs  0.375 afPond 1P: Biofiltration Basin
   Primary=5.51 cfs  0.360 af   Secondary=1.61 cfs  0.009 af   Outflow=7.13 cfs  0.369 af

   Inflow=8.64 cfs  0.449 afLink DT: Detained Total
   Primary=8.64 cfs  0.449 af

   Inflow=12.32 cfs  0.632 afLink T: Total
   Primary=12.32 cfs  0.632 af

Total Runoff Area = 1.553 ac   Runoff Volume = 0.638 af   Average Runoff Depth = 4.93"
41.84% Pervious = 0.650 ac     58.16% Impervious = 0.903 ac
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Summary for Subcatchment 1S: Detained

Runoff = 7.28 cfs @ 12.13 hrs,  Volume= 0.375 af,  Depth= 5.13"
     Routed to Pond 1P : Biofiltration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-Year Rainfall=6.06"

Area (sf) CN Description

23,417 98 Paved parking, HSG D
2,406 98 Roofs, HSG D

12,362 80 >75% Grass cover, Good, HSG D

38,185 92 Weighted Average
12,362 32.37% Pervious Area
25,823 67.63% Impervious Area

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

6.0 Direct Entry, TR-55 Min

Subcatchment 1S: Detained

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

8

7

6

5

4

3

2

1

0

MSE 24-hr 3

100-Year Rainfall=6.06"
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Tc=6.0 min
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7.28 cfs
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Summary for Subcatchment 2S: Court Yard

Runoff = 1.55 cfs @ 12.13 hrs,  Volume= 0.081 af,  Depth= 5.24"
     Routed to Link DT : Detained Total

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-Year Rainfall=6.06"

Area (sf) CN Description

795 98 Paved parking, HSG D
5,073 98 Roofs, HSG D
2,193 80 >75% Grass cover, Good, HSG D

8,061 93 Weighted Average
2,193 27.21% Pervious Area
5,868 72.79% Impervious Area

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

6.0 Direct Entry, TR-55 Min

Subcatchment 2S: Court Yard

Runoff

Hydrograph

Time  (hours)
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Summary for Subcatchment 3S: Undetained

Runoff = 3.73 cfs @ 12.13 hrs,  Volume= 0.183 af,  Depth= 4.47"
     Routed to Link T : Total

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100-Year Rainfall=6.06"

Area (sf) CN Description

2,817 98 Paved parking, HSG D
4,834 98 Roofs, HSG D

13,748 80 >75% Grass cover, Good, HSG D

21,399 86 Weighted Average
13,748 64.25% Pervious Area
7,651 35.75% Impervious Area

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

6.0 Direct Entry, TR-55 Min

Subcatchment 3S: Undetained

Runoff

Hydrograph

Time  (hours)
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Summary for Pond 1P: Biofiltration Basin

Inflow Area = 0.877 ac, 67.63% Impervious,  Inflow Depth = 5.13"    for  100-Year event
Inflow = 7.28 cfs @ 12.13 hrs,  Volume= 0.375 af
Outflow = 7.13 cfs @ 12.15 hrs,  Volume= 0.369 af,  Atten= 2%,  Lag= 1.3 min
Primary = 5.51 cfs @ 12.15 hrs,  Volume= 0.360 af
     Routed to Link DT : Detained Total
Secondary = 1.61 cfs @ 12.15 hrs,  Volume= 0.009 af
     Routed to Link DT : Detained Total

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 105.41' @ 12.15 hrs   Surf.Area= 908 sf   Storage= 1,645 cf

Plug-Flow detention time= 19.7 min calculated for 0.368 af (98% of inflow)
Center-of-Mass det. time= 10.5 min ( 777.9 - 767.4 )

Volume Invert Avail.Storage Storage Description

#1 100.00' 1,724 cf Custom Stage Data (Prismatic) Listed below

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

100.00 528 0.0 0 0
102.00 528 33.0 348 348
104.00 528 27.0 285 634
105.00 790 100.0 659 1,293
105.50 935 100.0 431 1,724

Device Routing     Invert Outlet Devices

#1 Primary 101.50' 12.0"  Round Culvert   
L= 17.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 101.50' / 101.30'   S= 0.0118 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 101.50' 6.0" Vert. Draintile    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 104.15' 10.0" W x 3.0" H Vert. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Device 1 104.90' 24.0" Horiz. Rim    C= 0.600   Limited to weir flow at low heads   
#5 Secondary 105.25' 10.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=5.51 cfs @ 12.15 hrs  HW=105.41'   (Free Discharge)
1=Culvert  (Inlet Controls 5.51 cfs @ 7.02 fps)

2=Draintile  (Passes < 1.81 cfs potential flow)
3=Orifice/Grate  (Passes < 1.07 cfs potential flow)
4=Rim  (Passes < 7.40 cfs potential flow)

Secondary OutFlow  Max=1.58 cfs @ 12.15 hrs  HW=105.41'   (Free Discharge)
5=Broad-Crested Rectangular Weir  (Weir Controls 1.58 cfs @ 1.01 fps)
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Pond 1P: Biofiltration Basin

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=0.877 ac

Peak Elev=105.41'

Storage=1,645 cf

7.28 cfs

7.13 cfs

5.51 cfs

1.61 cfs
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Summary for Link DT: Detained Total

Inflow Area = 1.062 ac, 68.53% Impervious,  Inflow Depth = 5.08"    for  100-Year event
Inflow = 8.64 cfs @ 12.15 hrs,  Volume= 0.449 af
Primary = 8.64 cfs @ 12.15 hrs,  Volume= 0.449 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link T : Total

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link DT: Detained Total

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Link T: Total

Inflow Area = 1.553 ac, 58.16% Impervious,  Inflow Depth = 4.89"    for  100-Year event
Inflow = 12.32 cfs @ 12.14 hrs,  Volume= 0.632 af
Primary = 12.32 cfs @ 12.14 hrs,  Volume= 0.632 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link T: Total

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
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w
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Events for Subcatchment 1S: Detained

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1-Year 2.34 2.36 0.113 1.55

2-Year 2.64 2.76 0.133 1.82

10-Year 3.73 4.21 0.209 2.86

100-Year 6.06 7.28 0.375 5.13
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Events for Subcatchment 2S: Court Yard

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1-Year 2.34 0.52 0.025 1.63

2-Year 2.64 0.60 0.029 1.91

10-Year 3.73 0.91 0.046 2.96

100-Year 6.06 1.55 0.081 5.24
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Events for Subcatchment 3S: Undetained

Event Rainfall

(inches)

Runoff

(cfs)

Volume

(acre-feet)

Depth

(inches)

1-Year 2.34 0.98 0.046 1.11

2-Year 2.64 1.20 0.056 1.36

10-Year 3.73 1.99 0.094 2.30

100-Year 6.06 3.73 0.183 4.47
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Events for Pond 1P: Biofiltration Basin

Event Inflow

(cfs)

Outflow

(cfs)

Primary

(cfs)

Secondary

(cfs)

Elevation

(feet)

Storage

(cubic-feet)

1-Year 2.36 1.62 1.62 0.00 104.27 813

2-Year 2.76 1.97 1.97 0.00 104.45 932

10-Year 4.21 3.44 3.44 0.00 105.03 1,319

100-Year 7.28 7.13 5.51 1.61 105.41 1,645
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Events for Link DT: Detained Total

Event Inflow

(cfs)

Primary

(cfs)

Elevation

(feet)

1-Year 2.00 2.00 0.00

2-Year 2.41 2.41 0.00

10-Year 4.10 4.10 0.00

100-Year 8.64 8.64 0.00
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Events for Link T: Total

Event Inflow

(cfs)

Primary

(cfs)

Elevation

(feet)

1-Year 2.96 2.96 0.00

2-Year 3.54 3.54 0.00

10-Year 5.95 5.95 0.00

100-Year 12.32 12.32 0.00
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APPENDIX 6 
 

Design Details 
 
 Grading and Erosion Control Plan 
 Details 
 Storm Sewer Sizing Calculations 
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Project Name:

Project Location: Wauwatosa, WI Performed by: APM

JSD Project Number: 22-11646 Date: 5/31/2023

 

Structure abbreviations are as follows: ES - End Section, MH - Manhole, FI - Field Inlet, TD - Trench Drain, BC - Building Connection, RD - Roof Drain, STB - Stub

DROP

ROOF PAVED GRASS INDIVID INDIV COMP STORM INTENSITY INDIV TOTAL FULL TIME TO TIME IN THRU

UP DOWN C = 0.95 C = 0.95 C = 0.20 AREA C VALUE EVENT I RUNOFF FLOW LENGTH DIA. SLOPE REQD ACTUAL PARTS VEL FLOW STRUCT. SEWER STRUCT RIM/(F/L) INVERT INVERT

STRUCT STRUCT (SQ FT) (SQ FT) (SQ FT) (ACRES) (UNITLESS) 2,5,10,25,50,100 (IN/HR) (CFS) (CFS) (FT) (IN) (FT/FT) DROP DROP FULL (FPS) (CFS) (MIN) (MIN) (FT) UP UP DOWN

INL-15 INL-14 2,208 2,385 1,485 0.14 0.77 10 6.27 0.67 0.67 88.0 12 0.0104 0.012 0.03 0.92 0.32 4.29 3.93 5.00 5.34 0.00 113.60 109.74 108.82 2.76

INL-14 INL-13 0 4,560 2,555 0.16 0.68 10 6.18 0.69 1.36 38.0 12 0.0104 0.012 0.05 0.40 0.42 4.73 3.93 5.34 5.48 0.00 114.15 108.82 108.42 4.23

INL-13 INL-12 200 3,235 3,015 0.15 0.60 10 6.14 0.55 1.90 75.0 12 0.0400 0.012 0.18 3.00 0.55 10.14 7.72 5.48 5.60 0.00 113.45 108.42 105.42 3.93

INL-12 INL-11 0 6,900 2,740 0.22 0.74 10 6.11 1.00 2.90 117.0 12 0.0104 0.012 0.66 1.22 0.75 5.61 3.93 5.60 5.95 0.00 109.55 105.42 104.21 3.03

INL-11 ES-10 0 6,260 610 0.16 0.88 10 6.02 0.84 3.74 10.0 12 0.0208 0.012 0.09 0.21 0.84 8.07 5.56 5.95 5.97 0.00 107.75 104.21 104.00 2.44

INL-05 INL-04 4,755 630 730 0.14 0.86 10 6.27 0.76 0.76 52.0 8 0.0104 0.012 0.17 0.54 0.55 3.95 1.33 5.00 5.22 0.35 108.15 104.27 103.73 3.15

INL-04 EX MH-03 0 190 470 0.02 0.42 10 6.21 0.04 0.80 56.0 12 0.0037 0.011 0.02 0.21 0.37 2.93 2.55 5.22 5.54 0.18 109.95 103.38 103.17 5.47

EX MH-03 MH-02 317 0 969 0.03 0.38 10 6.13 0.07 0.87 61.0 12 0.0747 0.011 0.03 4.55 0.14 9.01 11.50 5.54 5.65 0.00 110.50 102.99 98.44 6.41

MH-02 EX MH-01 #VALUE! 0.00 10 6.10 3.55 4.42 68.0 12 0.0747 0.011 0.75 5.08 0.42 13.83 11.50 5.65 5.73 0.00 108.00 98.44 93.36 8.46*10-YEAR FROM HYDROCAD

*The individual runoff for MH-02 is the 10-year peak cfs calculated from the HydroCAD output.

RATIONAL METHOD STORM 

SEWER CALCULATIONS

COVER TO 

CROWN 

(FT)

St Johns Lutheran Church

ELEVATIONSPIPE LOCATION PIPE CAPACITY INFORMATION
ACTUAL FLOW

STRUCTURE CONTRIBUTING AREA PIPE FLOW PIPE DATA
Manning's n 

RCP=0.013 

HDPE=0.012 

PVC=0.011

MILWAUKEE REGIONAL OFFICE

W238 N1610 Busse Road, Suite 100
Waukesha, Wisconsin 53188
Ph: (262) 513-0666   Fax: (262) 513-1232

R:\2022\2211646\04 Civil\SWMP\Modeling\22-11646 JSD Rational STORM.xlsm Date Printed: 6/1/2023 Page 1 of 1
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Storm Water Management Practice 

Maintenance Agreement 

 

 

(Titleholder(s) 

St. John’s Evangelical  
Lutheran Church 
7809 Harwood Avenue 
Wauwatosa, WI 53213 
 

 

 
 
 
 
 
 

St. Johns Evangelical Lutheran Church, as “Titleholder(s)” of the property described 
below, in accordance with the City of Wauwatosa’s Municipal Code Chapter 24.13.040 
Storm Water Management and Erosion Control Ordinance, agrees to install and 
maintain storm water management practice(s) on the subject property in accordance 
with approved plans and Storm Water Permit conditions. The Titleholder(s) further 
agrees to the terms stated in this document to ensure that the storm water management 
practice(s) continues serving the intended functions in perpetuity. This Agreement 
includes the following exhibits: 

 
Exhibit A: Legal Description of the real estate for which this Agreement applies 
(“Property”). 
Exhibit B: Location Map(s) – shows an accurate location of each storm water 
management practice affected by this Agreement. 
Exhibit C: Maintenance Plan – prescribes those activities that must be carried 
out to maintain compliance with this Agreement. 

 

Note: After construction verification has been accepted by City of Wauwatosa for all 
planned storm water management practices, an addendum(s) to this agreement shall be 
recorded by the Titleholder(s) showing design and construction details.  The addendum 
may contain several additional exhibits, including certification by City of Wauwatosa 
of Storm Water Permit termination, as described below. 

 

Through this Agreement, the Titleholder(s) hereby subjects the Property to the 
following covenants, conditions and restrictions: 

 

 

1. The Titleholder(s) shall be responsible for the routine and extraordinary maintenance and repair of the storm water 
management practice(s) and drainage easements identified in Exhibit B until Storm Water Permit termination by the 
Wisconsin Department of Natural Resources and by the City of Wauwatosa pursuant to the City’s Municipal Code 
Chapter 24.13.040, Stormwater Management and Erosion Control Ordinance. 
 

2. After Storm Water Permit termination under 1. the current Titleholder(s) shall be solely responsible for maintenance and 
repair of the storm water management practices and drainage easements in accordance with the City of Wauwatosa’s 
Municipal Code Chapter 24.13.040 Storm Water Management and Erosion Control ordinance and the maintenance plan 
contained in Exhibit C. 

 

3. The City of Wauwatosa, or its designee, is authorized to access the property as necessary to conduct inspections of the 
storm water management practices or drainage easements to ascertain compliance with the intent of this Agreement and 
the activities prescribed in Exhibit C. Upon written notification by City of Wauwatosa or their designee, the 
Titleholder(s) shall, at their own cost and within a reasonable time period determined by the City of Wauwatosa and 
specified in the notification, have an inspection of the storm water management practice conducted by a qualified 
professional, file a report with the City of Wauwatosa and complete any maintenance or repair work recommended in 
the report. The Titleholder(s) shall be liable for the failure to undertake any maintenance or repairs. 

 
4. Upon notification by the City of Wauwatosa of required maintenance or repairs, the Titleholder(s) shall complete the 

specified maintenance or repairs within a reasonable time frame determined by the City of Wauwatosa and specified in 
the notification. 

 
5. If the Titleholder(s) does not complete an inspection under 3. above or required maintenance or repairs under 3 and 4 

above within the specified time period, the City of Wauwatosa is authorized, but not required, to perform the specified 
inspections, maintenance or repairs. In the case of an emergency situation, as determined by the City of Wauwatosa, no 
notice shall be required prior to the City of Wauwatosa performing emergency maintenance or repairs. The City of 
Wauwatosa may levy the costs and expenses of such inspections, maintenance or repair related actions as a special 
charge against the Property and collected as such in accordance with the procedures under s. 66.0627 Wis. Stats. of 
subch. VI of ch. 66 Wis. Stats. 

371-017-3000 & 371-018-1000 

Parcel Identification Number(s) – (PIN) 

 



Page 2 of 9  

6. This Agreement shall run with the Property and be binding upon all heirs, successors and assigns. After the 
Titleholder(s) records this maintenance agreement and the addendum, the agreement and the addendum may be amended 
or modified by agreement between the City of Wauwatosa and the current Titleholder(s). 

 
 

Dated this  day of  , 20         
 

Titleholder(s): 

 
 

 

- Owner 
 

 

Acknowledgements 
 

State of Wisconsin: 
County of Milwaukee 

 

Personally came before me this  day of  , 20     , the above named Jon Zimmerman to be known to be the 
person who executed the foregoing instrument and acknowledged the same. 

 
 

                  
 

Notary Public, ______________ County, _____________ 
My commission expires:                     

 

Dated this  day of  , 20  . 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This document was drafted by: Approved for recording:    
 

Rizal W. Iskandarsjach 

JSD Professional Services, Inc 

W238N1610 Busse Road, Suite 100 

Waukesha, WI 53188 
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Exhibit A – Legal Description 

The following description and reduced copy map identifies the land parcel(s) affected by this Plan. For a larger scale view 
of any exhibit in the referenced document, contact City of Wauwatosa Engineering office. 

 
Project Identifier: St. John’s Evangelical Lutheran Church  Acres: 1.553 ac (survey) 

 

Map Produced By: Metropolitan Survey Service, Inc   

Legal Description: 

Parcel A 

West 50 feet of Lot 1, in Douglas Heights, being in the Southeast 1/4 of Section 21 and the Northeast 1/4 of Section 28 in 
Township 7 North, Range 21 East, City of Wauwatosa, Milwaukee County. 
 

Parcel B 

Lot 9 of Assessor’s Plat No. 26 and Lots 1 and 2 of Charles Fingado’s Subdivision and the  East 31.3 feet of Lot 1 of 
Douglas Heights Subdivision, being part of the Southeast 1/4  of Section 21 Township 7 North, Range 21 East, City of 
Wauwatosa,  Milwaukee County, Wisconsin. 
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Exhibit B – Location Map 
Storm Water Management Practices Covered by this Agreement 

The storm water management practices covered by this Agreement are depicted in the reduced copy of a portion of the 

construction plans, as shown below. The practices include biofiltration basin, catch basins, and all associated pipes and 
other components of these practices. 

 

Project Name: St. John’s Evangelical Lutheran Church 

Storm water Practices:  Biofiltration Basin and Catch Basin  

Location of Practices: Biofiltration Basin is located on northwest corner of the property. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BIOFILTRATION 
BASIN 

SUMPED CATCH 
BASIN 

STORM SEWER 
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Exhibit C 

Storm Water Practice Inspection/Maintenance Plan 

 
This exhibit explains the basic function of each of the storm water practices listed in Exhibit B and prescribes the minimum 
maintenance requirements to remain compliant with this Agreement. The maintenance activities listed below are aimed to 
ensure these practices continue serving their intended functions in perpetuity. The list of activities is not all inclusive, but 
rather indicates the minimum type of maintenance that can be expected for this particular site. Access to the storm water 
practices for maintenance vehicles is shown in Exhibit B. Any failure of a storm water practice that is caused by a lack of 
maintenance will subject the Titleholder(s) to enforcement of the provisions listed on page 1 of this Agreement by the City 
of Wauwatosa. 

 
System Description: 

 

The biofiltration basin and catch basin are designed to meet the required green infrastructure detention volume and maintain 
pre-development 1-year, 2-year, and 10-year downstream peak flows. The biofiltration basin and catch basin will trap finer 
suspended sediment.  To do this, the basin footprint, engineered soil mix, and outlet structure must be maintained as 
specified in proposed engineering plan. 
 
The biofiltration basin receives runoff from a 0.877-acre drainage area.  During high rainfall or snow melt events, water 
will temporarily rise before infiltrating into the soil and flowing through the top of the outlet control structure.  Outflow 
from the basin is controlled by a 6-inch draintile within the sand storage layer, a 10” wide by 3” tall orifice above the 
bottom of the basin, and a 24-inch diameter standpipe at the northeast corner of the basin. 

 

“As-built” design/construction drawings of the basins, showing actual dimensions, elevations, outlet structures, etc. will be 
recorded as an addendum(s) to this agreement within 60 days after City of Wauwatosa accepts verification of construction 
from the City of Wauwatosa Engineering Department. 

 
Annual Storm Water Management Report: 

 

The Titleholder(s) shall submit to the Engineering Department an annual report on the condition of the site’s storm water 

management conveyance systems and devices/basins. This report shall be submitted by December 31st of each year 
following the termination of the Storm Water Permit by the Wisconsin DNR. The submitted annual report shall be 
completed and sealed by a Professional Engineer currently licensed in the State of Wisconsin, and shall contain but not 
limited to the following: 

 

(a) Documentation of the completion of the required maintenance, including copies of receipts from agents hired to 
perform the word and the date the work was completed; 

(b) Photos of the management conveyance systems and devices/basins after completion of the required maintenance. 
 

Minimum Maintenance Requirements: 
 

The Titleholder(s) shall submit a copy of every required inspection performed during each year, to the Engineering 
Department. The rough cost of annual cleaning/up keep will be as follows: $300 for the Biofiltration Basin, $100 per Catch 
Basin, and $50 for Misc. Structure Repairs. The responsible party is St. John’s Evangelical Lutheran Church. 7809 
Harwood Avenue, Wauwatosa, WI 53213. 
 
Biofiltration Basin maintenance requirements: 

1. The outlet pipe must be checked monthly to ensure there is no blockage from debris or ice. 
2. Inspect the control orifice and the grate on top of the outlet structure for both of the basins a minimum of twice 

per year (May and October). Any blockage must be removed immediately. 
3. The surface of the bio-filtration basin shall be protected from construction sediment with staging or through the 

use of erosion control measures.  The facility shall be inspected upon completion to confirm that clogging due to 
construction sediment has not occurred. 

4. In the first spring and summer after construction, the bio-filtration basin shall be watered once per week during 
the first 8 weeks if rainfall has not occurred within the previous 7 days.  At least 1 inch of water is recommended 
per week. 

5. After the initial growing season, the bio-filtration basin shall be watered as necessary during dry periods. 
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6. Landscaping vegetation in and around the bio-filtration basin shall be per the bio-filtration detail.  Any plant 
replacement or reseeding shall be in accordance with the bio-filtration detail. 

7. Maintenance of the bio-filtration basin shall be in accordance with Wisconsin Department of Natural Resources 
post construction standard 1004 – Bioretention for Infiltration. 

8. Inspect the basin, outlet structure, and emergency spillway monthly for litter and debris accumulation.  All litter 
and debris shall be removed immediately. 

9. The bio-filtration basin shall be visually inspected annually, at a minimum, and maintenance shall be performed 
when standing water is present beyond 72 hours after a rain event. 

10. If standing water is present beyond 72 hours, replacement of the engineered soil mix may be required.  
Replacement shall consist of removal of accumulated sediment, 18-inch undercut of engineered soil, engineered 
soil replacement with material consisting of 20% compost and 80% sand, and restoration in-kind.  Restoration of 
plant material shall be by plugging, not seeding alone. 

11. The engineered soil mix shall be free of rocks, stumps, roots, brush, or other material over 1 inch in diameter.  
Any material that may be a hindrance or harmful to plant growth shall be removed. 

12. The engineered soil mix shall have adequate nutrient content to meet plant growth requirements.  Periodic testing 
of the soil may be necessary to maintain a pH between 5.6 and 8.0. 

13. Inspect the basin bottom and side slopes for erosion at inflow points and excessive input of chlorides and sodium.  
Sodium accumulation can be countered by adding gypsum to the engineered soil and/or allowing approximately 
1” of clean water to percolate through the soil 3 to 4 times in the spring. 

14. All pedestrian, vehicular and equipment is prohibited from driving onto or across the bio-filtration basin. 
15. Avoid piling of snow directly onto the bio-filtration basin. 
16. Inlets, and outlets must be checked after heavy rains (minimum of twice per year, May & October) for signs of 

erosion. Any eroding areas must be repaired immediately to prevent premature sediment build-up in the basin. 
Erosion matting is recommended for repairing grassed areas. 

17. No trees are to be planted or allowed to grow on the earthen berms. Tree root systems can reduce soil compaction 
and cause berm failure. The berms must be inspected annually and any woody vegetation removed. 

18. No grading or filling of the basin or berm other than for sediment removal is allowed, unless otherwise approved 
by the City. 

19. Mowing of the bottom of the bio-filtration basin is prohibited. 
20. All other repairs or maintenance needed to ensure the continued function of the basin as ordered by the City of 

Wauwatosa under the provisions previously listed in this Agreement. 
 

Storm Water Conveyance System (Catch Basins/Manholes) maintenance requirements: 

1. The Titleholder(s) is responsible for ensuring system inlets, outlets and any external runoff control structures 
remain clear of debris and blockage. The inlets and outlets shall be inspected semi-annually and/or after major 
storm events (more than 3.5 inches of rainfall in 24 hours). Maintenance activities/ procedure are required if the 
trash or debris located in front of basin is blocking more than 10% of the inletting capacity of basin, however it is 
recommended, that any debris or blockage found should be immediately removed. 

2. Visual inspections from system access points shall be conducted semi-annually and/or after major storm events 
(more than 3.5 inches of rainfall in 24 hours) and, after extended periods of rainy weather (more than 3 days) and 
at least semi-annually. Major items to look for are excessive debris build-up at system inlets and outlets, proper 
system discharge, and check fractures, cracks, settlement or misalignment of structure.  

3. Storm curb inlets shall be inspected semi-annually and/or after major storm events (more than 3.5 inches of rain 
fall in 24 hours). Any debris that is found, causing potential blockage, shall be cleaned immediately. All storm 
curb inlet and storm manhole sumps shall be cleaned annually, at a minimum, or when sediment in the sump has 
accumulated to an elevation of one foot below the outlet pipe elevation. 

4. Cleanout of sediment accumulation should be based on manufacture recommendations. Cleanout shall be 
performed when the sediment accumulation does not allow the system to function as designed. 
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Inspection Form 

Biofiltration Basin 

Operation, Maintenance, & Management Report 

 
Project: St. John’s Evangelical Lutheran Church Location: 7809 Harwood Avenue, Wauwatosa, WI 53213 

Site Status:  Inspector:  

Date:  Time:  

 

Item Satisfactory 

(YES/NO) 

Comments 

Inspection – Required annually and after every major storm event 
Biofiltration – free of leaves, grass clippings, 
trash, and debris 

  

Basin drains within 24 hours after rainfall   

No sediment present in basin   

Surrounding areas stabilized   

No bare areas or signs of erosion within 
basin 

  

A minimum of 70% vegetation cover   

Inlet clean and working   

Other (describe)   

Maintenance 
Inlet cleaning 
-once per year 

  

Remove accumulated sediment 
-as needed 

  

If basin becomes crusted, sealed or 
compacted, till soil to loosen and improve 
infiltration – as needed 

  

Replace plants 
-as needed 

  

Repair eroding areas and replant  
-as needed 

  

Trash and debris removal 
-as needed 

  

Other (describe)   

 

Additional Comments – Actions to be Taken: 
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Inspection Form 

Sumped Catch Basins 

Operation, Maintenance, & Management Report 

 
Project: St. John’s Evangelical Lutheran Church Location: 7809 Harwood Avenue, Wauwatosa, WI 53213 

Site Status:  Inspector:  

Date:  Time:  

 

Item Satisfactory 

(YES/NO) 

Comments 

Inspection – Required annually and after every major storm event 
Inlet – free of leaves, grass clippings, trash, 
and debris 

  

Depth of water above accumulated sediment 

in the sump (measured by lowering a pole 

into the structure) > 0.5 ft  

Depth > 0.5 ft — cleaning is not required  

Depth < 0.5 ft — cleaning is required 

  

Surrounding areas stabilized   

Inlet clean and working   

Other (describe)   

Maintenance 
Vacuum cleaning for sediment removal 
-Typically every 5 years 

  

High pressure hose cleaning for remaining 
sediments 
-Typically every 5 years 

  

Disposal of polluted water, oils, sediment 
and trash 

  

Repair  
-as needed 

  

Trash and debris removal 
-as needed 

  

Other (describe)   

 

Additional Comments – Actions to be Taken: 
 

 

 

 

 

 

 

 

 


