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Introduction 

Living Word Evangelical Lutheran Church is a proposing a new church development comprised of a 
single building and parking facilities.  The subject property is a 7.043 acre lot, of which roughly 
3.319 acres is being proposed to be developed.    

The subject site is located of the west side of Saylesville Road, adjacent to Waukesha West High 
School.  The property is currently being utilized as an agricultural farm field.  The property drains north 
to south and discharges to an existing navigable drainage way, located at the southern tip of the property.  
Ultimately the storm water runoff from the site discharges to the Fox River.  

The property to the west of the site is owned by Siepman Realty which is proposing to develop a 
subdivision, which will include a system of City roads and public utilities.  The proposed Living Word 
Church project will propose to coordinate with the Siepmann development so future conditions mesh 
with the subject project.  Storm water from the proposed site will continue to flow in the north to south 
direction, maintaining existing drainage patterns.  A proposed storm water management facility will be 
located at the southernmost tip of the property and will discharge to the navigable drainage way 
maintaining the existing discharge point.  Post development discharge rates from the facility will be 
maintained and/or reduce as compared to pre-existing conditions for the 2, 10, and 100 year storm 
events, meeting City requirements.       

Owner 

The owner and responsible entity for installation and maintenance of the storm water management 
practices is:  

Living Word Evangelical Lutheran Church, Inc. 
2712 Sussex Ln, 
Waukesha, WI 53188 
Contact:  John Borgward 

       (262) 347-9673 

Design Requirements 

The following design standards have been used to develop the storm water management plan for the 
Living  Evangelical Lutheran Church: 

 City of Waukesha Stormwater Management Ordinance – Chapter 32  

 Wisconsin Department of Natural Resources (WDNR) Technical Standards, NR 151 and NR 216. 

 Summary of design requirements: 

o Peak Discharge:  Peak flow rates from the post-development site shall be reduced to less than 
the corresponding event under existing conditions for the 1, 2, 10, and 100-year storm events. 

o Water Quality (Total Suspended Solids):  Reduce, to the maximum extent practicable, the total 
suspended solids load by 80%, based on an average annual rainfall, as compared to no runoff 
management controls. 
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o Infiltration: Exempt for this property with clay and silt loam soils having less than a 0.6 in/hr 
infiltration rate above the field determined seasonal high groundwater elevations. 

 

Analysis Overview 

Existing and post development storm water runoff conditions for the Living Word Evangelical Lutheran 
Church Development project have been analyzed for: runoff volume, peak volume, discharge, detention 
area storage capacity required, outlet structures and storm sewer system requirements.  The software 
package used for modeling and analysis was Hydraflow© 2015 Version 10.4 by Intelisolve.  Hydraflow 
uses NRCS methods to generate runoff and pond routing hydrographs.  Hydraflow’s capabilities include: 
modeling simple or complex drainage basins, combining hydrographs to determine runoff and storage 
requirements, analyzing interconnected detention basins and detention basin and outlet structure sizing. 

The computer model analyzed the one, two, ten, and one hundred-year storm events utilizing Waukesha 
Atlas 14 IDF curves.  NOAA Waukesha MSE3 rainfall distribution is used.  The necessary hydrographs 
were generated to determine the storm water runoff rates, depths and volumes for pre and post 
development conditions.  This information is used to calculate detention basin size and outlet 
requirements.   

Run-off curve numbers for the onsite and off-site areas were determined using the requirements outlined 
in the NRCS TR-55 Manual. The existing soils on the site are of hydrologic soil group type B.  The 
central portion of the site is made up of predominantly Warsaw Loam (WhA).  Curve numbers for 
proposed open space conditions have been based on hydrologic soil group type B within the development 
footprint. 

The post development analysis runoff curve numbers are assigned based on TR-55 standards, and by 
calculating composite curve numbers per TR-55 standards, as applicable. 

The rainfall depths for the 24-hour duration storm are: 
 
 

Rainfall Depths for 24-Hour Storm Duration 

(per City of Waukesha Atlas rain event data) 

1-year 2-year 10-year 100-year 

2.3 2.7 4.0 5.6 

 
 

The following describes the curve numbers assigned for composite calculations: 
 
Curve Numbers: Impervious Area (Pavement, Sidewalk, Etc.), CN = 98 

   Impervious Rooftop, CN = 98 
Grass/Open Space in Good Condition: Type “B” Soil, CN = 61 
Existing Site Cropland: CN = 70 (per current standards) 



Living Word Evangelical Lutheran Church 
City of Waukesha, WI 

 

5 

 

 

Existing Site Description & Drainage Summary 

Description 
The existing site is a vacant 7.043 acre property, located at the north side of Saylesville Road, adjacent to 
Waukesha West High School, in the City of Waukesha, Wisconsin.  The parcel contains a navigable water 
way and wetland that straddles the southernmost property line with in the water way.  The site is currently 
being farmed and has contained row crops during the growing season.  The general drainage path for this 
site is in the north to south direction, and discharges to the water way.   

The following is a summary of the existing conditions analysis:   
 

 
 

Post-Development Site Description & Drainage Summary 

Description 
Living Word Evangelical Lutheran Church is a proposing a new church development comprised of a 
single building and parking facilities.  The subject property is a 7.043 acre lot, of which 3.087 acres is 
being proposed to be developed.    

Storm water from the proposed site will flow in the north to south direction, maintaining existing 
drainage patterns.  A proposed storm water management facility will be located at the southernmost tip 
of the property and will discharge to the navigable drainage way maintaining the existing discharge 
point.  Post development discharge rates from the facility will be maintained and/or reduce as compared 
to pre-existing conditions for the 2, 10, and 100 year storm events, meeting City requirements. 

Proposed Drainage Areas 
 Area P-1 encompasses the majority for the developed site, which will contain the proposed building, 

parking lot and green space around building. This area will drain to the proposed storm water pond.  
 Area P-2 encompasses open space, located between the developed site and the proposed storm water 

facility.  This area has been intentionally left to be open space and has the potential to be developed 
into a future parking lot expansion, during future phases.  This area will drain to the proposed storm 
water facility.  

 Area UD-1 is an undetained drainage area, which includes the rear yard around the proposed building 
and will flow directly to the navigable water way, maintaining existing drainage patterns.  

 

Future Phase Considerations 
The proposed site has been design to meet the needs of the Living Word Church, with the 
knowledge that one of the hopes is spread their message and grow their congregation.  Knowing 
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this is a possibility for the future there have been a few design considerations that have been 
proposed to meet potential future demand.  First, with the high ground water in the areas of the 
proposed storm water management facility, the wet pool has been slightly over designed to allow 
for a future phase to be put online without disturbing the wet pool itself.  The hope would be to 
expand the live storage area while maintaining the wet pool.  Second, future expansion may likely 
include additions to the proposed building.  With this in mind, the proposed storm sewer has been 
designed to handle additional flow generated by future roofs or developed area to the north of the 
proposed site.  These design considerations have been included to ensure that the owner has the 
option to expand in the future with minimal disturbance to infrastructure proposed as part of this 
phase.    

Proposed Drainage Summary 
The following provides a summary of the peak discharge rates for the proposed drainage areas and rain 
gardens.  Please refer to the attachments for additional information.  
 

 

 
 

Descriptions & Summaries of Storm Water Practices 

Wet Pond P-1  
Wet Pond P-1 receives water from drainage areas P-1 and P-2 through means of sheet flow and a system 
of inlets and storm sewer. 
 
 Top of Berm = 61.25 
 Overflow Weir = 60.25 
 Top of Riser = 59.35 
 100-year = 59.93 
 10-year = 59.45 
 2-year = 58.96 
 2~12” culvert = 57.50 
 Bottom of basin = 52.50 
 NWL = 57.50 
 2” Orifice = 57.50  
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Infiltration Considerations 

The geotechnical investigations and reporting indicate a predominance of soils with low infiltration rates 
(with infiltration rates less than 0.6 in/hr) below the topsoil.  As such, the site is not ideal for storm water 
management through infiltration [NR 151.12(5)(c)6 and NR 151.124].  

 

Total Site Release Rates 

The table below summarizes the storm water release rates associated with the development.  The 
Allowable Release Rate is defined as the pre-development release rate, which is the existing/pre-
development drainage area.  The Total Proposed Release Rate is calculated as the addition of the: 

o Wet Pond P-1 release rate at the peak time 
o Discharge from undetained area UD-1 at the peak time 

The table verifies that the Storm Water Management Plan reduces the post-developed flow rates to equal 
to or less than the corresponding pre-developed (existing) flow rates.  As a result, the actual design basin 
will be more conservative than the modelled basin.            
 
 

Site Discharge* 

Storm 
Event 

Total Proposed 
Release Rate 

 

Allowable Release 
Rate 

 

(Year) (cfs) (cfs) 

1 0.801 1.105 

2 0.947 1.658 

10 1.574 4.143 

100 10.330 10.640 

 

*  Total Peak Runoff Rates are based on the addition of the peak discharge rates from the associated hydrographs at the peak time for the site; due to varying 
peak times, the total discharge rates are not a direct summation of the peak rates for each.  Refer to the attached calculations for additional information. 

 

Water Quality – TSS Reduction 

WinSLAMM © version 10.0 was utilized to calculate the total suspended solids loadings for the rain 
garden drainage areas and reductions produced by the rain gardens.  WinSLAMM version 10.2 allows the 
combining of areas and practices to produce a complete analysis in one design file.  The following table 
provides a summary of the results of the WinSLAMM © analysis: 
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SLAMM Results – Living Word Church  
March 22, 2019 

Rain file: Milwaukee WI 1969.RAN 

Runoff Volume 
Particulate Solids 

Concentration 
Particulate Solids 

yield 

Model    Run Start Date:  03/28/69 
Model    Run End Date:  12/06/69 
  (cu ft) (mg/L) (lbs) 
Total Without Controls:       

P-1, P-2, UD-1, & UD-2 102,971 109.3 702.6 
Total Site 102,971 - 702.6 

Total After Outlet Controls:       

P-1, P-2, UD-1, & UD-2 103,064 20.20 130.0 
Total Site 103,064 - 130.0 

Percent Reduction: 
N/A N/A 81.50% 

Total Rear Yard/Rain Garden Site 

Conclusion 

The proposed Living Word Evangelical Lutheran Church development meets the storm water 
management requirements of the City of Waukesha Storm Water Management chapter 32 requirements 
and WDNR NR 151.   
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APPENDIX 1 
 

Geotechnical Report 
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APPENDIX 2 
 

Existing & Proposed Drainage Area Maps 

Rain Garden Details 
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APPENDIX 3 
 

Hydraflow Calculations  

 



1 - E-1

3 - P-1
4 - P-2

5 - UD-1

7 - INFLOW TO POND P-1

8 - POND P-1

9 - UD-2

10 - TOTAL DISCHARGE FROM SITE

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Project: \\Trio-data1\lobbys\WPDOCS\DOCUMENT\990\15025-01\284-Storm Water Management Plan\2019-03-22_HYDRAFLOW CALC_test.gpwFriday, 03 / 22 / 2019

Hyd. Origin Description

Legend

1 SCS Runoff E-1
3 SCS Runoff P-1
4 SCS Runoff P-2
5 SCS Runoff UD-1
7 Combine INFLOW TO POND P-1
8 Reservoir POND P-1
9 SCS Runoff UD-2
10 Combine TOTAL DISCHARGE FROM SITE



Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ 1.105 1.658 ------- ------- 4.143 ------- ------- 10.64 E-1

3 SCS Runoff ------ 2.785 3.460 ------- ------- 6.012 ------- ------- 11.69 P-1

4 SCS Runoff ------ 0.080 0.159 ------- ------- 0.665 ------- ------- 2.359 P-2

5 SCS Runoff ------ 0.023 0.064 ------- ------- 0.280 ------- ------- 0.924 UD-1

7 Combine 3, 4, 2.813 3.534 ------- ------- 6.476 ------- ------- 13.60 INFLOW TO POND P-1

8 Reservoir 7 0.107 0.121 ------- ------- 1.428 ------- ------- 9.611 POND P-1

9 SCS Runoff ------ 0.740 0.840 ------- ------- 1.196 ------- ------- 1.953 UD-2

10 Combine 5, 8, 9 0.801 0.947 ------- ------- 1.574 ------- ------- 10.33 TOTAL DISCHARGE FROM SITE

Proj. file: \\Trio-data1\lobbys\WPDOCS\DOCUMENT\990\15025-01\284-Storm Water Management Plan\2019-03-22_HYDRAFLOW CALC_test.gpwFriday, 03 / 22 / 2019

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Summary Report
3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 1.105 2 742 0.112 ------ ------ ------ E-1

3 SCS Runoff 2.785 2 732 0.166 ------ ------ ------ P-1

4 SCS Runoff 0.080 2 748 0.013 ------ ------ ------ P-2

5 SCS Runoff 0.023 2 732 0.003 ------ ------ ------ UD-1

7 Combine 2.813 2 732 0.179 3, 4, ------ ------ INFLOW TO POND P-1

8 Reservoir 0.107 2 908 0.178 7 58.65 0.118 POND P-1

9 SCS Runoff 0.740 2 726 0.036 ------ ------ ------ UD-2

10 Combine 0.801 2 726 0.217 5, 8, 9 ------ ------ TOTAL DISCHARGE FROM SITE

\\Trio-data1\lobbys\WPDOCS\DOCUMENT\990\15025-01\284-Storm Water Management Plan\2019-03-22_HYDRAFLOW CALC_test.gpwReturn Period: 1 Year Friday, 03 / 22 / 2019

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 1

E-1

Hydrograph type =  SCS Runoff Peak discharge =  1.105 cfs
Storm frequency =  1 yrs Time to peak =  12.37 hrs
Time interval =  2 min Hyd. volume =  0.112 acft
Drainage area =  3.319 ac Curve number =  70
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  22.60 min
Total precip. =  2.38 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cdsShape factor =  484
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TR55 Tc Worksheet
5

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 1

E-1

Description A B C Totals

Sheet Flow
Manning's n-value =  0.170 0.011 0.011
Flow length (ft) =  175.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.60 0.00 0.00
Land slope (%) =  1.60 0.00 0.00

Travel Time (min) = 20.55 + 0.00 + 0.00 = 20.55

Shallow Concentrated Flow
Flow length (ft) =  197.00 0.00 0.00
Watercourse slope (%) =  1.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.61 0.00 0.00

Travel Time (min) = 2.03 + 0.00 + 0.00 = 2.03

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 22.60 min



Precipitation Report
6

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 1

E-1

Storm Frequency =  1 yrs Time interval =  2 min
Total precip. =  2.3800 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds
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Hyd. No. 1 : E-1 - 1 Year



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 3

P-1

Hydrograph type =  SCS Runoff Peak discharge =  2.785 cfs
Storm frequency =  1 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  0.166 acft
Drainage area =  1.884 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.10 min
Total precip. =  2.38 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cdsShape factor =  484
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TR55 Tc Worksheet
8

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 3

P-1

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  58.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.60 2.60 0.00
Land slope (%) =  3.40 0.00 0.00

Travel Time (min) = 8.28 + 0.00 + 0.00 = 8.28

Shallow Concentrated Flow
Flow length (ft) =  66.00 0.00 0.00
Watercourse slope (%) =  1.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.61 0.00 0.00

Travel Time (min) = 0.68 + 0.00 + 0.00 = 0.68

Channel Flow
X sectional flow area (sqft) =  1.23 0.00 0.00
Wetted perimeter (ft) =  3.93 0.00 0.00
Channel slope (%) =  0.50 0.00 0.00
Manning's n-value =  0.013 0.015 0.015
Velocity (ft/s) =3.72

0.00
0.00

Flow length (ft) ({0})261.0 0.0 0.0

Travel Time (min) = 1.17 + 0.00 + 0.00 = 1.17

Total Travel Time, Tc .............................................................................. 10.10 min



Precipitation Report
9

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 3

P-1

Storm Frequency =  1 yrs Time interval =  2 min
Total precip. =  2.3800 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds
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Hyd. No. 3 : P-1 - 1 Year



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 4

P-2

Hydrograph type =  SCS Runoff Peak discharge =  0.080 cfs
Storm frequency =  1 yrs Time to peak =  12.47 hrs
Time interval =  2 min Hyd. volume =  0.013 acft
Drainage area =  0.974 ac Curve number =  61
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.50 min
Total precip. =  2.38 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cdsShape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 4

P-2

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  120.0 0.0 0.0
Two-year 24-hr precip. (in) =  2.60 0.00 0.00
Land slope (%) =  2.70 0.00 0.00

Travel Time (min) = 16.25 + 0.00 + 0.00 = 16.25

Shallow Concentrated Flow
Flow length (ft) =  239.00 0.00 0.00
Watercourse slope (%) =  3.70 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =3.10 0.00 0.00

Travel Time (min) = 1.28 + 0.00 + 0.00 = 1.28

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 17.50 min



Precipitation Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 4

P-2

Storm Frequency =  1 yrs Time interval =  2 min
Total precip. =  2.3800 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds
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Hyd. No. 4 : P-2 - 1 Year



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 5

UD-1

Hydrograph type =  SCS Runoff Peak discharge =  0.023 cfs
Storm frequency =  1 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  0.003 acft
Drainage area =  0.244 ac Curve number =  61
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  2.38 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cdsShape factor =  484
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Precipitation Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 5

UD-1

Storm Frequency =  1 yrs Time interval =  2 min
Total precip. =  2.3800 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds
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Hyd. No. 5 : UD-1 - 1 Year



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 7

INFLOW TO POND P-1

Hydrograph type =  Combine Peak discharge =  2.813 cfs
Storm frequency =  1 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  0.179 acft
Inflow hyds. =  3, 4 Contrib. drain. area =  2.858 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 8

POND P-1

Hydrograph type =  Reservoir Peak discharge =  0.107 cfs
Storm frequency =  1 yrs Time to peak =  15.13 hrs
Time interval =  2 min Hyd. volume =  0.178 acft
Inflow hyd. No. =  7 - INFLOW TO POND P-1 Max. Elevation =  58.65 ft
Reservoir name =  POND P-1 Max. Storage =  0.118 acft

Storage Indication method used.
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Pond Report 17

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Pond No. 1 -  POND P-1

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 57.50 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 57.50 3,039 0.000 0.000
0.50 58.00 4,461 0.043 0.043
1.50 59.00 5,596 0.115 0.158
2.50 60.00 6,862 0.143 0.301
3.50 61.00 8,332 0.174 0.475
3.75 61.25 8,726 0.049 0.524

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  12.00 2.00 0.00 0.00

Span (in) =  12.00 2.00 0.00 0.00

No. Barrels =  2 1 0 0

Invert El. (ft) =  57.50 57.50 0.00 0.00

Length (ft) =  37.00 0.50 0.00 0.00

Slope (%) =  0.27 0.50 0.00 n/a

N-Value =  .012 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  12.00 0.00 0.00 10.00

Crest El. (ft) =  59.35 0.00 0.00 60.25

Weir Coeff. =  3.33 3.33 3.33 2.60

Weir Type =  1 --- --- Broad

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0.000 57.50 0.00 0.00 --- --- 0.00 --- --- 0.00 --- --- 0.000
0.05 0.004 57.55 0.01 oc 0.00 ic --- --- 0.00 --- --- 0.00 --- --- 0.004
0.10 0.009 57.60 0.02 oc 0.01 ic --- --- 0.00 --- --- 0.00 --- --- 0.015
0.15 0.013 57.65 0.03 oc 0.03 ic --- --- 0.00 --- --- 0.00 --- --- 0.027
0.20 0.017 57.70 0.04 oc 0.04 ic --- --- 0.00 --- --- 0.00 --- --- 0.036
0.25 0.021 57.75 0.05 oc 0.04 ic --- --- 0.00 --- --- 0.00 --- --- 0.043
0.30 0.026 57.80 0.05 oc 0.05 ic --- --- 0.00 --- --- 0.00 --- --- 0.049
0.35 0.030 57.85 0.06 oc 0.05 ic --- --- 0.00 --- --- 0.00 --- --- 0.054
0.40 0.034 57.90 0.06 oc 0.06 ic --- --- 0.00 --- --- 0.00 --- --- 0.059
0.45 0.039 57.95 0.07 oc 0.06 ic --- --- 0.00 --- --- 0.00 --- --- 0.063
0.50 0.043 58.00 0.07 oc 0.07 ic --- --- 0.00 --- --- 0.00 --- --- 0.067
0.60 0.054 58.10 0.08 oc 0.07 ic --- --- 0.00 --- --- 0.00 --- --- 0.075
0.70 0.066 58.20 0.08 oc 0.08 ic --- --- 0.00 --- --- 0.00 --- --- 0.081
0.80 0.077 58.30 0.09 oc 0.09 ic --- --- 0.00 --- --- 0.00 --- --- 0.088
0.90 0.089 58.40 0.10 oc 0.09 ic --- --- 0.00 --- --- 0.00 --- --- 0.093
1.00 0.100 58.50 0.10 oc 0.10 ic --- --- 0.00 --- --- 0.00 --- --- 0.099
1.10 0.112 58.60 0.11 oc 0.10 ic --- --- 0.00 --- --- 0.00 --- --- 0.104
1.20 0.123 58.70 0.12 oc 0.11 ic --- --- 0.00 --- --- 0.00 --- --- 0.109
1.30 0.135 58.80 0.12 oc 0.11 ic --- --- 0.00 --- --- 0.00 --- --- 0.114
1.40 0.146 58.90 0.13 oc 0.12 ic --- --- 0.00 --- --- 0.00 --- --- 0.119
1.50 0.158 59.00 0.13 oc 0.12 ic --- --- 0.00 --- --- 0.00 --- --- 0.123
1.60 0.172 59.10 0.14 oc 0.13 ic --- --- 0.00 --- --- 0.00 --- --- 0.127
1.70 0.187 59.20 0.14 oc 0.13 ic --- --- 0.00 --- --- 0.00 --- --- 0.132
1.80 0.201 59.30 0.14 oc 0.14 ic --- --- 0.00 --- --- 0.00 --- --- 0.136
1.90 0.215 59.40 0.60 oc 0.13 ic --- --- 0.45 --- --- 0.00 --- --- 0.579
2.00 0.229 59.50 2.44 oc 0.11 ic --- --- 2.32 --- --- 0.00 --- --- 2.433
2.10 0.244 59.60 5.09 oc 0.09 ic --- --- 4.99 --- --- 0.00 --- --- 5.088
2.20 0.258 59.70 8.07 oc 0.06 ic --- --- 8.01 s --- --- 0.00 --- --- 8.068
2.30 0.272 59.80 8.95 oc 0.04 ic --- --- 8.91 s --- --- 0.00 --- --- 8.953
2.40 0.286 59.90 9.50 oc 0.03 ic --- --- 9.47 s --- --- 0.00 --- --- 9.498
2.50 0.301 60.00 9.93 oc 0.03 ic --- --- 9.90 s --- --- 0.00 --- --- 9.927
2.60 0.318 60.10 10.30 oc 0.02 ic --- --- 10.28 s --- --- 0.00 --- --- 10.30
2.70 0.336 60.20 10.64 oc 0.02 ic --- --- 10.62 s --- --- 0.00 --- --- 10.64
2.80 0.353 60.30 10.96 oc 0.02 ic --- --- 10.93 s --- --- 0.29 --- --- 11.24
2.90 0.370 60.40 11.26 oc 0.02 ic --- --- 11.24 s --- --- 1.51 --- --- 12.77
3.00 0.388 60.50 11.56 oc 0.01 ic --- --- 11.53 s --- --- 3.25 --- --- 14.79
3.10 0.405 60.60 11.84 oc 0.01 ic --- --- 11.81 s --- --- 5.38 --- --- 17.21

Continues on next page...
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POND P-1

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

3.20 0.423 60.70 12.11 oc 0.01 ic --- --- 12.10 s --- --- 7.85 --- --- 19.96
3.30 0.440 60.80 12.38 oc 0.01 ic --- --- 12.35 s --- --- 10.60 --- --- 22.97
3.40 0.457 60.90 12.64 oc 0.01 ic --- --- 12.61 s --- --- 13.62 --- --- 26.25
3.50 0.475 61.00 12.89 oc 0.01 ic --- --- 12.84 s --- --- 16.89 --- --- 29.74
3.53 0.480 61.03 12.96 oc 0.01 ic --- --- 12.93 s --- --- 17.74 --- --- 30.68
3.55 0.485 61.05 13.02 oc 0.01 ic --- --- 12.95 s --- --- 18.60 --- --- 31.57
3.58 0.489 61.08 13.08 oc 0.01 ic --- --- 13.03 s --- --- 19.48 --- --- 32.53
3.60 0.494 61.10 13.14 oc 0.01 ic --- --- 13.11 s --- --- 20.38 --- --- 33.50
3.63 0.499 61.13 13.20 oc 0.01 ic --- --- 13.18 s --- --- 21.28 --- --- 34.47
3.65 0.504 61.15 13.26 oc 0.01 ic --- --- 13.24 s --- --- 22.20 --- --- 35.45
3.68 0.509 61.18 13.33 oc 0.01 ic --- --- 13.29 s --- --- 23.13 --- --- 36.43
3.70 0.514 61.20 13.39 oc 0.01 ic --- --- 13.34 s --- --- 24.07 --- --- 37.42
3.73 0.519 61.23 13.45 oc 0.01 ic --- --- 13.38 s --- --- 25.03 --- --- 38.42
3.75 0.524 61.25 13.51 oc 0.01 ic --- --- 13.48 s --- --- 26.00 --- --- 39.49

...End



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 9

UD-2

Hydrograph type =  SCS Runoff Peak discharge =  0.740 cfs
Storm frequency =  1 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  0.036 acft
Drainage area =  0.217 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  2.38 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cdsShape factor =  484
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Precipitation Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 9

UD-2

Storm Frequency =  1 yrs Time interval =  2 min
Total precip. =  2.3800 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds

0.0 2.3 4.7 7.0 9.3 11.7 14.0 16.3 18.7 21.0 23.3 25.7

Precip (in)

0.00 0.00

0.05 0.05

0.10 0.10

0.15 0.15

0.20 0.20

0.25 0.25

0.30 0.30

0.35 0.35

0.40 0.40

0.45 0.45

0.50 0.50

Precip (in)

Time (hrs)
Custom Design Storm -- S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds
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Hyd. No. 9 : UD-2 - 1 Year



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 10

TOTAL DISCHARGE FROM SITE

Hydrograph type =  Combine Peak discharge =  0.801 cfs
Storm frequency =  1 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  0.217 acft
Inflow hyds. =  5, 8, 9 Contrib. drain. area =  0.461 ac

21

0 4 8 12 16 20 24 28 32 36 40 44

Q (cfs)

0.00 0.00

0.10 0.10

0.20 0.20

0.30 0.30

0.40 0.40

0.50 0.50

0.60 0.60

0.70 0.70

0.80 0.80

0.90 0.90

1.00 1.00

Q (cfs)

Time (hrs)

TOTAL DISCHARGE FROM SITE
Hyd. No. 10 -- 1 Year

Hyd No. 10 Hyd No. 5 Hyd No. 8 Hyd No. 9



Hydrograph Summary Report
22

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 1.658 2 740 0.155 ------ ------ ------ E-1

3 SCS Runoff 3.460 2 730 0.205 ------ ------ ------ P-1

4 SCS Runoff 0.159 2 744 0.021 ------ ------ ------ P-2

5 SCS Runoff 0.064 2 728 0.005 ------ ------ ------ UD-1

7 Combine 3.534 2 732 0.226 3, 4, ------ ------ INFLOW TO POND P-1

8 Reservoir 0.121 2 910 0.225 7 58.96 0.153 POND P-1

9 SCS Runoff 0.840 2 726 0.042 ------ ------ ------ UD-2

10 Combine 0.947 2 726 0.271 5, 8, 9 ------ ------ TOTAL DISCHARGE FROM SITE

\\Trio-data1\lobbys\WPDOCS\DOCUMENT\990\15025-01\284-Storm Water Management Plan\2019-03-22_HYDRAFLOW CALC_test.gpwReturn Period: 2 Year Friday, 03 / 22 / 2019

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 1

E-1

Hydrograph type =  SCS Runoff Peak discharge =  1.658 cfs
Storm frequency =  2 yrs Time to peak =  12.33 hrs
Time interval =  2 min Hyd. volume =  0.155 acft
Drainage area =  3.319 ac Curve number =  70
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  22.60 min
Total precip. =  2.69 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cdsShape factor =  484

23

0 2 4 6 8 10 12 14 16 18 20 22 24

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

Q (cfs)

Time (hrs)

E-1
Hyd. No. 1 -- 2 Year

Hyd No. 1



Precipitation Report
24

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 1

E-1

Storm Frequency =  2 yrs Time interval =  2 min
Total precip. =  2.6900 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 3

P-1

Hydrograph type =  SCS Runoff Peak discharge =  3.460 cfs
Storm frequency =  2 yrs Time to peak =  12.17 hrs
Time interval =  2 min Hyd. volume =  0.205 acft
Drainage area =  1.884 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.10 min
Total precip. =  2.69 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cdsShape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 3

P-1

Storm Frequency =  2 yrs Time interval =  2 min
Total precip. =  2.6900 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 4

P-2

Hydrograph type =  SCS Runoff Peak discharge =  0.159 cfs
Storm frequency =  2 yrs Time to peak =  12.40 hrs
Time interval =  2 min Hyd. volume =  0.021 acft
Drainage area =  0.974 ac Curve number =  61
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.50 min
Total precip. =  2.69 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cdsShape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 4

P-2

Storm Frequency =  2 yrs Time interval =  2 min
Total precip. =  2.6900 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 5

UD-1

Hydrograph type =  SCS Runoff Peak discharge =  0.064 cfs
Storm frequency =  2 yrs Time to peak =  12.13 hrs
Time interval =  2 min Hyd. volume =  0.005 acft
Drainage area =  0.244 ac Curve number =  61
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  2.69 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cdsShape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 5

UD-1

Storm Frequency =  2 yrs Time interval =  2 min
Total precip. =  2.6900 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 7

INFLOW TO POND P-1

Hydrograph type =  Combine Peak discharge =  3.534 cfs
Storm frequency =  2 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  0.226 acft
Inflow hyds. =  3, 4 Contrib. drain. area =  2.858 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 8

POND P-1

Hydrograph type =  Reservoir Peak discharge =  0.121 cfs
Storm frequency =  2 yrs Time to peak =  15.17 hrs
Time interval =  2 min Hyd. volume =  0.225 acft
Inflow hyd. No. =  7 - INFLOW TO POND P-1 Max. Elevation =  58.96 ft
Reservoir name =  POND P-1 Max. Storage =  0.153 acft

Storage Indication method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 9

UD-2

Hydrograph type =  SCS Runoff Peak discharge =  0.840 cfs
Storm frequency =  2 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  0.042 acft
Drainage area =  0.217 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  2.69 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cdsShape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 9

UD-2

Storm Frequency =  2 yrs Time interval =  2 min
Total precip. =  2.6900 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 10

TOTAL DISCHARGE FROM SITE

Hydrograph type =  Combine Peak discharge =  0.947 cfs
Storm frequency =  2 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  0.271 acft
Inflow hyds. =  5, 8, 9 Contrib. drain. area =  0.461 ac
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 4.143 2 738 0.337 ------ ------ ------ E-1

3 SCS Runoff 6.012 2 730 0.356 ------ ------ ------ P-1

4 SCS Runoff 0.665 2 736 0.058 ------ ------ ------ P-2

5 SCS Runoff 0.280 2 728 0.014 ------ ------ ------ UD-1

7 Combine 6.476 2 732 0.413 3, 4, ------ ------ INFLOW TO POND P-1

8 Reservoir 1.428 2 756 0.412 7 59.45 0.222 POND P-1

9 SCS Runoff 1.196 2 726 0.060 ------ ------ ------ UD-2

10 Combine 1.574 2 756 0.486 5, 8, 9 ------ ------ TOTAL DISCHARGE FROM SITE

\\Trio-data1\lobbys\WPDOCS\DOCUMENT\990\15025-01\284-Storm Water Management Plan\2019-03-22_HYDRAFLOW CALC_test.gpwReturn Period: 10 Year Friday, 03 / 22 / 2019

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 1

E-1

Hydrograph type =  SCS Runoff Peak discharge =  4.143 cfs
Storm frequency =  10 yrs Time to peak =  12.30 hrs
Time interval =  2 min Hyd. volume =  0.337 acft
Drainage area =  3.319 ac Curve number =  70
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  22.60 min
Total precip. =  3.80 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cdsShape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 1

E-1

Storm Frequency =  10 yrs Time interval =  2 min
Total precip. =  3.8000 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 3

P-1

Hydrograph type =  SCS Runoff Peak discharge =  6.012 cfs
Storm frequency =  10 yrs Time to peak =  12.17 hrs
Time interval =  2 min Hyd. volume =  0.356 acft
Drainage area =  1.884 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.10 min
Total precip. =  3.80 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cdsShape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 3

P-1

Storm Frequency =  10 yrs Time interval =  2 min
Total precip. =  3.8000 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 4

P-2

Hydrograph type =  SCS Runoff Peak discharge =  0.665 cfs
Storm frequency =  10 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  0.058 acft
Drainage area =  0.974 ac Curve number =  61
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.50 min
Total precip. =  3.80 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cdsShape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 4

P-2

Storm Frequency =  10 yrs Time interval =  2 min
Total precip. =  3.8000 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 5

UD-1

Hydrograph type =  SCS Runoff Peak discharge =  0.280 cfs
Storm frequency =  10 yrs Time to peak =  12.13 hrs
Time interval =  2 min Hyd. volume =  0.014 acft
Drainage area =  0.244 ac Curve number =  61
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.80 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cdsShape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 5

UD-1

Storm Frequency =  10 yrs Time interval =  2 min
Total precip. =  3.8000 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 7

INFLOW TO POND P-1

Hydrograph type =  Combine Peak discharge =  6.476 cfs
Storm frequency =  10 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  0.413 acft
Inflow hyds. =  3, 4 Contrib. drain. area =  2.858 ac
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Hyd. No. 8

POND P-1

Hydrograph type =  Reservoir Peak discharge =  1.428 cfs
Storm frequency =  10 yrs Time to peak =  12.60 hrs
Time interval =  2 min Hyd. volume =  0.412 acft
Inflow hyd. No. =  7 - INFLOW TO POND P-1 Max. Elevation =  59.45 ft
Reservoir name =  POND P-1 Max. Storage =  0.222 acft

Storage Indication method used.
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Hyd. No. 9

UD-2

Hydrograph type =  SCS Runoff Peak discharge =  1.196 cfs
Storm frequency =  10 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  0.060 acft
Drainage area =  0.217 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.80 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cdsShape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 9

UD-2

Storm Frequency =  10 yrs Time interval =  2 min
Total precip. =  3.8000 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds
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Hyd. No. 10

TOTAL DISCHARGE FROM SITE

Hydrograph type =  Combine Peak discharge =  1.574 cfs
Storm frequency =  10 yrs Time to peak =  12.60 hrs
Time interval =  2 min Hyd. volume =  0.486 acft
Inflow hyds. =  5, 8, 9 Contrib. drain. area =  0.461 ac
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 10.64 2 738 0.828 ------ ------ ------ E-1

3 SCS Runoff 11.69 2 730 0.705 ------ ------ ------ P-1

4 SCS Runoff 2.359 2 736 0.172 ------ ------ ------ P-2

5 SCS Runoff 0.924 2 726 0.040 ------ ------ ------ UD-1

7 Combine 13.60 2 730 0.877 3, 4, ------ ------ INFLOW TO POND P-1

8 Reservoir 9.611 2 738 0.876 7 59.93 0.290 POND P-1

9 SCS Runoff 1.953 2 726 0.101 ------ ------ ------ UD-2

10 Combine 10.33 2 738 1.017 5, 8, 9 ------ ------ TOTAL DISCHARGE FROM SITE

\\Trio-data1\lobbys\WPDOCS\DOCUMENT\990\15025-01\284-Storm Water Management Plan\2019-03-22_HYDRAFLOW CALC_test.gpwReturn Period: 100 Year Friday, 03 / 22 / 2019

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Report
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Hyd. No. 1

E-1

Hydrograph type =  SCS Runoff Peak discharge =  10.64 cfs
Storm frequency =  100 yrs Time to peak =  12.30 hrs
Time interval =  2 min Hyd. volume =  0.828 acft
Drainage area =  3.319 ac Curve number =  70
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  22.60 min
Total precip. =  6.17 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cdsShape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 1

E-1

Storm Frequency =  100 yrs Time interval =  2 min
Total precip. =  6.1700 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds
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Hyd. No. 3

P-1

Hydrograph type =  SCS Runoff Peak discharge =  11.69 cfs
Storm frequency =  100 yrs Time to peak =  12.17 hrs
Time interval =  2 min Hyd. volume =  0.705 acft
Drainage area =  1.884 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.10 min
Total precip. =  6.17 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cdsShape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 3

P-1

Storm Frequency =  100 yrs Time interval =  2 min
Total precip. =  6.1700 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 4

P-2

Hydrograph type =  SCS Runoff Peak discharge =  2.359 cfs
Storm frequency =  100 yrs Time to peak =  12.27 hrs
Time interval =  2 min Hyd. volume =  0.172 acft
Drainage area =  0.974 ac Curve number =  61
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.50 min
Total precip. =  6.17 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cdsShape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 4

P-2

Storm Frequency =  100 yrs Time interval =  2 min
Total precip. =  6.1700 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 5

UD-1

Hydrograph type =  SCS Runoff Peak discharge =  0.924 cfs
Storm frequency =  100 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  0.040 acft
Drainage area =  0.244 ac Curve number =  61
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.17 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cdsShape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 5

UD-1

Storm Frequency =  100 yrs Time interval =  2 min
Total precip. =  6.1700 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds
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Hyd. No. 7

INFLOW TO POND P-1

Hydrograph type =  Combine Peak discharge =  13.60 cfs
Storm frequency =  100 yrs Time to peak =  12.17 hrs
Time interval =  2 min Hyd. volume =  0.877 acft
Inflow hyds. =  3, 4 Contrib. drain. area =  2.858 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 8

POND P-1

Hydrograph type =  Reservoir Peak discharge =  9.611 cfs
Storm frequency =  100 yrs Time to peak =  12.30 hrs
Time interval =  2 min Hyd. volume =  0.876 acft
Inflow hyd. No. =  7 - INFLOW TO POND P-1 Max. Elevation =  59.93 ft
Reservoir name =  POND P-1 Max. Storage =  0.290 acft

Storage Indication method used.
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Hyd. No. 9

UD-2

Hydrograph type =  SCS Runoff Peak discharge =  1.953 cfs
Storm frequency =  100 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  0.101 acft
Drainage area =  0.217 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.17 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cdsShape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Hyd. No. 9

UD-2

Storm Frequency =  100 yrs Time interval =  2 min
Total precip. =  6.1700 in Distribution =  Custom
Storm duration =  S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds
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Hyd. No. 10

TOTAL DISCHARGE FROM SITE

Hydrograph type =  Combine Peak discharge =  10.33 cfs
Storm frequency =  100 yrs Time to peak =  12.30 hrs
Time interval =  2 min Hyd. volume =  1.017 acft
Inflow hyds. =  5, 8, 9 Contrib. drain. area =  0.461 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 03 / 22 / 2019

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 18.2870 4.3000 0.6909 --------

2 26.1396 5.4000 0.7292 --------

3 0.0000 0.0000 0.0000 --------

5 35.3749 5.9000 0.7422 --------

10 37.7243 5.3000 0.7189 --------

25 40.9232 4.8000 0.6943 --------

50 39.8053 3.9000 0.6600 --------

100 38.6889 3.1000 0.6284 --------

File name: PORT WASHINGTON ATLAS 14 IDF.IDF

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 3.92 2.91 2.37 2.02 1.77 1.59 1.45 1.33 1.24 1.16 1.09 1.03

2 4.74 3.56 2.90 2.47 2.17 1.94 1.76 1.62 1.50 1.40 1.31 1.24

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 6.01 4.54 3.71 3.16 2.77 2.48 2.25 2.07 1.91 1.79 1.68 1.58

10 7.05 5.31 4.33 3.70 3.25 2.91 2.65 2.43 2.26 2.11 1.98 1.87

25 8.39 6.30 5.15 4.40 3.88 3.48 3.17 2.92 2.71 2.54 2.39 2.26

50 9.40 7.01 5.72 4.90 4.32 3.89 3.55 3.28 3.05 2.86 2.70 2.56

100 10.39 7.68 6.27 5.38 4.76 4.29 3.93 3.63 3.39 3.19 3.01 2.86

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: S:\Design Standards\Hydrology\Hydraflow UPDATED ATLAS 14\STATIONS\WAUKESHA\WAUKESHA ATLAS 14 Precip.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 2.38 2.69 0.00 3.26 3.80 4.65 5.37 6.17

SCS 6-Hr 1.75 2.03 0.00 2.55 3.04 3.77 4.40 5.08

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 2.38 2.69 0.00 0.00 3.80 0.00 0.00 6.17
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 Modeling of Proposed Wet Ponds 
 

 
 
INPUT DATA 
Data file name:  \\Trio-data1\lobbys\WPDOCS\DOCUMENT\990\15025-01\284-Storm Water Management 
Plan\2018-03-23_WinSlamm Calc_Phase 1.mdb 
WinSLAMM Version 10.4.0 
Rain file name:  C:\WinSLAMM Files\Rain Files\WisReg - Milwaukee WI 1969.RAN 
Particulate Solids Concentration file name:  C:\WinSLAMM Files\v10.1 WI_AVG01.pscx 
Runoff Coefficient file name:  C:\WinSLAMM Files\WI_SL06 Dec06.rsvx 
Residential Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std 
Institutional Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std 
Commercial Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std 
Industrial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std 
Other Urban Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std 
Freeway Street Delivery file name:  C:\WinSLAMM Files\Freeway Dec06.std 
Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:  False 
Pollutant Relative Concentration file name:  C:\WinSLAMM Files\WI_GEO03.ppdx 
Source Area PSD and Peak to Average Flow Ratio File:  C:\WinSLAMM Files\NURP Source Area PSD Files.csv 
Cost Data file name:   
Seed for random number generator:  -42  
Study period starting date:  03/28/69       Study period ending date:  12/06/69 
Date:  03-22-2019                           Time:  08:22:50 
Site information:   
 
LU# 1 - Commercial:  P-1     Total area (ac):  1.884 
     1 - Roofs 1:  0.224 ac.    Flat    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     13 - Paved Parking 1:  0.759 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     31 - Sidewalks 1:  0.100 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     45 - Large Landscaped Areas 1:  0.731 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 



Living Word Church 
WinSLAMM Model Data  

03-22-2019 
 

 

2 
 

     70 - Water Body Areas:  0.070 ac.    Source Area PSD File: C:\WinSLAMM Files\\Commercial Land Use 
               
 
LU# 2 - Commercial:  P-2     Total area (ac):  0.974 
     45 - Large Landscaped Areas 1:  0.974 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
               
 
LU# 3 - Commercial:  UD-1     Total area (ac):  0.244 
     45 - Large Landscaped Areas 1:  0.244 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
               
 
LU# 4 - Commercial:  UD-2     Total area (ac):  0.217 
     25 - Driveways 1:  0.217 ac.    Disconnected    Normal Silty    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
               
 
 
 
      Control Practice 1:  Wet Detention Pond CP# 1 (DS) - POND P-1 
         Particle Size Distribution file name:  Not needed - calculated by program 
         Initial stage elevation (ft):   5  
         Peak to Average Flow Ratio:   3.8  
         Maximum flow allowed into pond (cfs):  No maximum value entered 
         Outlet Characteristics: 
              Outlet type:  Orifice 1 
                     1.  Orifice diameter (ft):   0.17  
                     2.  Number of orifices:   1  
                     3.  Invert elevation above datum (ft):   5  
              Outlet type:  Broad Crested Weir 
                     1.  Weir crest length (ft):   10  
                     2.  Weir crest width (ft):   10  
                     3.  Height from datum to bottom of weir opening:   7.75  
              Outlet type:  Vertical Stand Pipe 
                     1.  Stand pipe diameter (ft):   3.9  
                     2.  Stand pipe height above datum (ft):   6.85  
         Pond stage and surface area 
                   Entry       Stage     Pond Area   Natural Seepage   Other Outflow 
                   Number      (ft)      (acres)              (in/hr)                  (cfs) 
                      0           0.00        0.0000            0.00                     0.00     
                      1           0.01        0.0100            0.00                     0.00     
                      2           1.00        0.0160            0.00                     0.00     
                      3           2.00        0.0230            0.00                     0.00     
                      4           3.00        0.0310            0.00                     0.00     
                      5           4.00        0.0400            0.00                     0.00     
                      6           5.00        0.0900            0.00                     0.00     
                      7           5.50        0.1020            0.00                     0.00     
                      8           6.50        0.1280            0.00                     0.00     
                      9           7.50        0.1580            0.00                     0.00     
                      10           8.50        0.1910            0.00                     0.00     
                      11           8.75        0.2000            0.00                     0.00        
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OUTPUT SUMMARY 

SLAMM for Windows Version 10.4.0 
(c) Copyright Robert Pitt and John Voorhees 2012 
All Rights Reserved 
 
Data file name:  \\Trio-data1\lobbys\WPDOCS\DOCUMENT\990\15025-01\284-Storm Water Management 
Plan\2018-03-23_WinSlamm Calc_Phase 1.mdb 
Data file description:   
Rain file name:  C:\WinSLAMM Files\Rain Files\WisReg - Milwaukee WI 1969.RAN 
Particulate Solids Concentration file name:  C:\WinSLAMM Files\v10.1 WI_AVG01.pscx 
Runoff Coefficient file name:  C:\WinSLAMM Files\WI_SL06 Dec06.rsvx 
Residential Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std 
Institutional Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std 
Commercial Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std 
Industrial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std 
Other Urban Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std 
Freeway Street Delivery file name:  C:\WinSLAMM Files\Freeway Dec06.std 
Pollutant Relative Concentration file name:  C:\WinSLAMM Files\WI_GEO03.ppdx 
Model Run Start Date:  03/28/69    Model Run End Date:  12/06/69 
Date of run:  03-22-2019    Time of run:  08:22:33 
Total Area Modeled (acres):  3.319 
Years in Model Run:  0.67 
 
                                                      Runoff     Percent Particulate Particulate     Percent 
                                                      Volume      Runoff      Solids      Solids Particulate 
                                                     (cu ft)      Volume       Conc.       Yield      Solids 
                                                               Reduction      (mg/L)       (lbs)   Reduction 
 
Total of all Land Uses without Controls:              102971          -        109.3       702.6          -  
Outfall Total with Controls:                          103064      -0.09%       20.20       130.0      81.50% 
Annualized Total After Outfall Controls:              154809                               195.3             
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Document Number     
 
 

 
Living Word Lutheran Church, as “Owner” of the property described below, in 
accordance with Chapter 32 City of Waukesha Storm Water Management and Erosion 
Control, agrees to install and maintain storm water management practice(s) on the 
subject property in accordance with approved plans and Storm Water Management 
Plan conditions.  The owner 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 the City of Waukesha, for 
all planned storm water management practices, an addendum(s) to this agreement shall 
be recorded by the Owner showing design and construction details.  The addendum(s) 
may contain several additional exhibits, including certification by City of Waukesha of 
Storm Water and Erosion Control Permit termination, as described below. 

  
  
  WAKC1374002001
  Parcel Identification Number(s) – (PIN) 

Through this Agreement, the Owner hereby subjects the Property to the following 
covenants, conditions and restrictions: 
 

1. The Owner 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 and Erosion Control 
Permit termination by the City of Waukesha in accordance with Chapter 32 of the City Code of Ordinances.  

2. After Storm Water and Erosion Control Permit termination under 1., the current Owner(s) shall be solely responsible 
for maintenance and repair of the storm water management practices and drainage easements in accordance with the 
maintenance plan contained in Exhibit C.  

3. The Owner(s) shall, at their own cost, complete inspections of the storm water management practices at the time 
intervals listed in Exhibit C, and conduct the inspections by a qualified professional, file the reports with the City of 
Waukesha after each inspection and complete any maintenance or repair work recommended in the report.  The 
Owner(s) shall be liable for the failure to undertake any maintenance or repairs. After the work is completed by the 
Contractor, the qualified professional shall verify that the work was properly completed and submit the follow-up 
report to the City within 30 days. 

4. In addition, and independent of the requirements under paragraph 3 above, the City of Waukesha, 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.  The City of Waukesha may require work to be done which differs from the report described in paragraph 3 above, 
if the City of Waukesha reasonably concludes that such work is necessary and consistent with the intent of this 
agreement.  Upon notification by the City of Waukesha of required maintenance or repairs, the Owner(s) shall 
complete the specified maintenance or repairs within a reasonable time frame determined by the City of Waukesha. 

5. If the Owner(s) do not complete an inspection under 3. above or required maintenance or repairs under 4. above 
within the specified time period, the City of Waukesha 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 Waukesha, 
no notice shall be required prior to the City of Waukesha performing emergency maintenance or repairs.  The City of 
Waukesha 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. or 
subch. VII of ch. 66 Wis. Stats. 

Storm Water Management Practice 
Maintenance Agreement 

Name and Return Address 
 
City of Waukesha 
130 Delafield Street 
Waukesha, WI 53188 
 



 
 Page 2 of 15

6. This Agreement shall run with the Property and be binding upon all heirs, successors and assigns. After the Owner 
records the addendum noted above, the City of Waukesha shall have the sole authority to modify this agreement upon 
a 30-day notice to the current Owner(s).  (Collectively the “Successors”) with the Successors being exclusively 
obligated to perform the covenants contained herein once the Owner has entirely transferred Owner’s interest in the 
Property; provided that nothing herein shall relieve Owner of any obligations that Owner has previously agreed to 
undertake by separate written document.)   

 
 
 
Dated this ___ day of ____________, 201_.    
 
Owner: Living Word Lutheran Church  
        
  
____________________________________________          
(Owners Signature)      
 
        
(Owners Typed Name)      
 

 
Acknowledgements 

 
 
State of Wisconsin: 
County of Waukesha 
 
Personally came before me this         day of                       , 2019, the above named ________________to me known to 
be the person who executed the foregoing instrument and acknowledged the same. 
 
 
 
                                                                                    .  
      [Name] 

Notary Public, Waukesha County, WI 
      My commission expires:                                    .     
 
 
     
  
 
 
 
This document was drafted by:      
 
Matthew Bailey, P.E. 
Trio Engineering, LLC 
4100 N. Calhoun Road, Suite 300 
Brookfield, WI 53005  
 
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

For Certification Stamp 
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Exhibit A – Legal Description 
 

The following description and reduced copy map identifies the land parcels affected by this Agreement. For a larger 
scale view of the referenced document, contact the Waukesha County Register of Deeds office. 
 
Project Identifier:  Living Word Lutheran Church    Acres:  7.0428 
Date of Recording: 
Map Produced By: Trio Engineering, LLC  

4100 N. Calhoun Road, Suite 300 
Brookfield, WI 53005  

Legal Description:  
 
All of Lot 1, of Certified Survey Map No. 10680, located in a part of the Northeast 1/4 and Northwest 1/4 
of the Northwest 1/4 of Section 20, Town 6 North, Range 19 East, in the City of Waukesha, Waukesha 
County, Wisconsin, now being more particularly bounded and described as follows: 
 
Commencing at the Northeast Corner of the Northwest 1/4 of said Section 20; thence South 88º49’20” 
West along the North line of said Northwest 1/4, 1103.87 feet to the Northwest corner of said Lot 1, 
which is on the Easterly Right-of-Way line of Donald Drive and the place of beginning of lands 
hereinafter described; 
 
Thence South 66º32’02” East along the North line of said Lot 1, 299.90 feet to a point on the 
Northwesterly Right-of-Way line of Saylesville Road (C.T.H. “X”); thence South 29º03’37” West along 
said Northwesterly line, 610.18 feet to the Northeast corner of Lot 2 of said Certified Survey Map No. 
10680; thence North 75º00’00” West along the North line of said Lot 2,151.31 feet the Northwest corner 
of said Lot 2; thence South 29º00’00” West along the Northwesterly line said Lot 2, 355.29 feet to the 
Southwest corner of said Lot 2 and the Northeasterly Right-of-Way line of West High Drive; thence 
North 60º56’23” West along said Northeasterly Right-of-Way Line, 39.84 feet to a point; thence 
Northwesterly, 85.43 feet along said Northeasterly Right-of-Way line and the arc of a curve whose 
center lies to the Southwest, whose radius is 530.00 feet and whose chord bears North 65°33’27” 
West, 85.34 feet to a point; thence Northwesterly, 80.98 feet along said Northeasterly Right-of-Way line 
and the arc of a curve whose center lies to the Northeast, whose radius is 220.00 feet and whose chord 
bears North 59°37’49” West, 80.52 feet to a point on the Easterly Right-of-Way line of Donald Drive; 
thence Northwesterly along said Easterly Right-of-Way line, 12.46 feet along the arc of a curve whose 
center lies to the Northeast, whose radius is 8.00 feet and whose chord bears North 04°28’11” West, 
11.24 feet to a point; thence Northeasterly along said Easterly Right-of-Way line, 116.50 feet along the 
arc of a curve whose center lies to the Northwest, whose radius is 230.00 feet and whose chord bears 
North 25°38’06” East, 115.26 feet to a point; thence North 11º07’29” East along said Easterly Right-of-
Way Line, 43.88 feet to a point; thence Northeasterly along said Easterly Right-of-Way line, 488.09 feet 
along the arc of a curve whose center lies to the Southeast, whose radius is 720.00 feet and whose 
chord bears North 30°32’43” East, 478.80 feet to a point; thence North 49º57’57” East along said 
Easterly Right-of-Way Line, 114.57 feet to a point; thence Northeasterly along said Easterly Right-of-
Way line, 45.74 feet along the arc of a curve whose center lies to the Northwest, whose radius is 
166.33 feet and whose chord bears North 42°05’17” East, 45.59 feet to a point; thence North 34º12’37” 
East along said Easterly Right-of-Way Line, 182.51 feet to the point of beginning of this description.  
 
Said Parcel contains 306,774 Square Feet (or 7.0428 Acres) of land, more or less. 
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Exhibit A – Continued 
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Exhibit B – Location Map 

 
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 practice associated with this development will be a wet pond and all associated 
pipes, earthen berms, rock chutes and other components of this practices.  All of the noted storm water management practices 
are located within a drainage easement at the southern end of the property. 
 
Development Name(s): Living Word Lutheran Church 
Storm water Practices: Wet Pond   
Location of Practices: Southeast corner of property.  
Owner:  Living Word Lutheran Church 
 The Owner of the property, shall be responsible for the cost to repair, maintain or 

restore said Storm water Management Facilities and Storm water Infiltration 
Facilities. Said repairs, maintenance and restoration shall be performed by the 
Owner of this property. 
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Exhibit C 
Minimum Storm Water Practice Maintenance Requirements 

 
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 stormwater 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 Owner(s) to enforcement of the provisions listed on page 1 of this 
Agreement by the City of Waukesha. 
 
“As-built” construction drawings of the basin, showing actual dimensions, elevations, outlet structures, etc. will be 
recorded as an addendum(s) to this agreement within 60 days after the City of Waukesha accepts verification of 
construction from the project engineer.   

 
Minimum Maintenance Requirements: 
To ensure the proper long-term function of the storm water management practices described above, the 
following activities must be completed by 13050 Cleveland, LLC (or their heirs and assigns):  

1. All outlet pipes must be checked annually or after significant rain events (greater than 3 inches/24-
hours) to ensure there is no blockage from floating debris or ice, especially in front of the low flow 
pipes/orifices and the trash rack on the outlet structure risers. Any blockage must be removed 
immediately.  

2. Grass swales shall be preserved to allow free flowing of surface runoff in accordance with approved 
grading plans. No buildings or other structures are allowed in these areas. No grading or filling is 
allowed that may interrupt flows in any way. 

3. Grass swales, inlets and outlets must be checked after heavy rains (minimum of annually in May) for 
signs of erosion. Any eroding areas must be repaired immediately to prevent premature sediment 
build-up in the downstream forebays or basin. Erosion matting is recommended for repairing grassed 
areas.  

4. If floating algae or weed growth becomes a nuisance (decay odors, etc.), it must be removed from the 
basin or the forebay and deposited where it cannot drain back into the basin. Removal of the 
vegetation from the water reduces regrowth the following season (by harvesting the nutrients). 
Wetland vegetation must be maintained along the waters edge for safety and pollutant removal 
purposes. 

5. When sediment in the basin has accumulated to an elevation of three feet below the outlet elevation, it 
must be removed. All removed sediment must be placed in an appropriate upland disposal site and 
stabilized (grass cover) to prevent sediment from washing back into the basin. 

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

7. Periodic mowing of the grass swales will encourage rigorous grass cover and allow better inspections 
for erosion. Waiting until after August 1 will avoid disturbing nesting wildlife. Mowing around the 
basin or the forebays may attract nuisance populations of geese to the property and is not necessary or 
recommended. 

8. Any other repair or maintenance needed to ensure the continued function of the storm water practices 
or as ordered by the City under the provisions listed on page 1 of this Agreement.  

 
Wet Detention Pond 
I. ROUTINE MAINTENANCE 
 A. Mowing 

1. Side slopes, embankments, and emergency spillways that are not rock lined which have been 
planted with turf grasses should be mowed at least three (3) times a year to prevent woody 
growth and control noxious weeds.  Recommended mowing times are April, July and October of 
each year. 
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Exhibit B (continued) 
 
2. The Owner may more frequently mow areas adjacent to the entry drive, typically once every 

week to two weeks during a normal growing season, for aesthetic and allergy control purposes. 
3. Native grasses should be mowed to a height of 6” in mid to late summer or after they have 

achieved a height of 1-1/2 feet during the first growing season.  Further mowing in subsequent 
growing seasons may not be required.   

4. A 6” to 8” mowing every 3 to 4 years, may suffice as a substitute management technique.  The 
mowed area should be raked and performed in the spring. 

  
B. Inspections 

1. Inspections of the ponds shall be completed on an annual basis or after significant rainfall events. 
2. The inspections should be completed during wet weather conditions to determine if the ponds are 

functioning properly. 
3. Inspection priorities shall be as follows: 

a. Inspect the embankments for subsidence, erosion, cracking and tree growth. 
b. Inspect the condition of the emergency spillway and overland flow path. 
c. Inspect the pond for accumulation of sediment. 
d. Inspect the outlet control structure for clogs, debris and material failures. 
e. Inspect upstream and downstream channels from an erosion perspective. 
f. Inspect any modifications that may have been done to the ponds following their initial 

construction. 
g. Inspect the side slopes of the pond for erosion, slumping, cracking or woody plant materials. 

4. As-built plans shall accompany the person responsible for the pond inspections. 
5. Documentation of the inspections should be completed and filed.  Documentation should include 

as a minimum: 
a. Inspectors name, affiliation and professional credentials if applicable. 
b. Date, time and weather conditions. 
c. Approximate rainfall total over a 24 hour period if applicable. 
d. Existing embankment, outlet and inlet conveyance systems and vegetation condition. 
e. Sediment depth at the outlet control structure (in wet forebays) and at a minimum one other 

location. 
f. Identification of potential structural failures and repair needs. 
g. Other pond conditions such as vegetation growth, algae growth and emergency spillway 

conditions. 
h. Repair recommendations. 
 

 C. Debris and Litter Removal. 
1. Debris and litter removal from the pond surface shall be completed at least once a month. 
2. Particular attention should be paid to debris accumulating around the riser pipe to prevent 

potential clogging. 
 

 D. Erosion Control. 
1. The pond side slopes, embankments and emergency spillways may suffer from periodic slumpage 

and erosion. 
2. Corrective measures shall include regrading, filling and revegetation of the eroded or slumping 

areas. 
3. Permanent geosynthetic erosion matting (or rip rap) at the pond outlet and emergency spillways 

should be inspected for displacement or undermining. Repairs shall be made upon discovery. 
E. Nuisance Control. 

1. Biological control of algae and mosquitoes is preferred over chemical control.  Consultation with 
local WDNR officials is recommended prior to the introduction of any biological control. 

2. Maintaining the native grass perimeter will aide in the control of geese. 
3. Mechanical controls should be used when feasible. 
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Exhibit B (continued) 
 
II. NON-ROUTINE MAINTENANCE 
 A. Structural Repairs and Replacement. 

1. The outlets of the pond have been constructed utilizing concrete or PVC pipe and concrete 
materials.  The estimate life of these structures is 75 to 100 years.  Annual inspection of the 
structures will disclose any potential structural problems.  If structural problems appear, repair 
or replace the outlet. 

2. Excessive or chronic drawdowns of the ponds may cause leaks or seepage through the 
embankments.  Excessive drawdowns should be avoided and thus corrective measures for 
leakage and seepage can be avoided. 

 B. Sediment Removal. 
1. A sediment clean out cycle of 10 to 15 years is recommended.  Sediment removal may be 

necessary prior to 10 years if there is a substantial amount of land disturbance occurring within 
the contributory watershed.  Annual inspections shall be made to insure that the design depth of 
the permanent water pool is maintained. 

2. It is recommended that the sediment be tested to determine if land filling is necessary.  Contact 
the local DNR prior to sediment sampling and testing to insure compliance with State standards 
and regulations. 

3. Surveyed depths of the sediment storage area and permanent pool elevations shall be made 
immediately following the construction of the ponds and recorded on the as-built plans.  Annual 
inspections shall include measure downs to determine sediment elevations in relation to the 
permanent pool elevation. 

 
III. RESPONSIBLE PARTY & FINANCIAL FUNDING  

A. The responsible party for the operation, inspection and maintenance of the wet ponds shall be 
13050 Cleveland, LLC and their heirs and assigns. 

B. It is recommended that the 13050 Cleveland, LLC and/or their heirs and assigns establish or set 
aside a perpetual maintenance fund to insure that the ponds are properly inspected, maintained 
and repaired. 

 
IV. ADDITIONAL CONSIDERATIONS TO IMPROVE POND WATER QUALITY AND REDUCE 

MAINTENANCE COSTS. 
 A. General. 

1. Improper disposal of yard wastes will affect the water quality of the wet ponds and may 
cause clogging of the outlet structure. 

2. Improper fertilizer and pesticide application will affect the water quality of the wet ponds 
and add to algae growth. 

3. Excess lawn watering will affect the water quality of the ponds due to increased water 
runoff that may contain fertilizers and pesticides. 

 B. Yard Care. 
1. It is recommended to consider routine yard care maintenance that is practical and 

environmentally sound. 
2. Refer to the U.W. Extension’s “Rethinking Yard Care” for additional information. 

 C. Leaves and Yard Trimmings.  
1. It is recommended that leaves and yard trimmings be properly disposed of. 
2. Refer to the U.W. Extension’s “Managing Leaves and Yard Trimmings” for further 

information. 
  

D. Lawn and Garden Fertilizers. 
1. It is recommended to control fertilizer applications on lawn and gardens so as not to be 

detrimental to the water quality of the ponds. 
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Exhibit B (continued) 
 
2. Refer to the U.W. Extension’s “Lawn and Garden Fertilizers” for further information. 

 E. Lawn and Garden Pesticides. 
  1. Lawn and garden pesticides may pollute surface and ground water. 

2. Refer to the U.W. Extension’s “Lawn and Garden Pesticides” for further information. 
 F. Lawn Watering. 
  1. Excess lawn watering will wash pollutants into the wet ponds. 

2. Refer to the U.W. Extension’s “Lawn Watering” for further information. 
 G. Lawn Weed Control. 

1. Proper turf management will lower the amount of the chemicals that may runoff into the 
wet ponds during rain events. 

2. Refer to the U.W. Extension’s “Lawn Weed Control” for further information. 
 

STORM SEWER SYSTEM 
        OPERATIONS AND MAINTENANCE 

 
I. INSPECTION 

 
A. Frequency 

 
a. Inspect catch basins, inlets and manholes at least once per year. 

 
b. Inspect storm sewer end sections at least twice per year and after major rainfall events. 

 
B. Inspection 

 
a. Catch Basins, Inlets and Manholes 

 
i. Inspect for sediment deposition in the bottom of structures. 

 
ii. Check frames and lids for cracks and wear such as rocking lids or lids moved by 

traffic and for shifted frames. 
  

iii. Check chimneys for cracked mortar, cracked lift rings and spalling. 
 

iv. Check for leaks at joints. 
 

v. Check surrounding areas for pollutants such as leaks from dumpsters, minor spills 
and oil dumping. 
  

b. Storm Sewer End sections 
 

i. Observe for obstructions, accumulation of sediment and trash, undermining and joint 
separation. 
 

ii. Inspect end treatment for settlement, scour and displaced armoring.  
 
II. STANDARD MAINTENANCE 

 
A. Catch Basins, Inlets and Manholes 

 
a. Repair any deterioration threatening structural integrity immediately. 
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Exhibit B (continued) 
 

b. Replace worn or cracked frames and lids.  Frames that have shifted should be re-centered and 
re-set on the structure. 

 
c. Repair any spalled or cracked mortar.  Cracked rings should be repaired or replaced. 

 
d. Repair leaking joints. 

 
e. Clean manhole and storm inlet inverts of deposited material.  Catch basins should be cleaned 

before the sump is 40 percent full. 
 

f. Remove potential sources of contamination away from catch basins, inlets and manholes. 
 

B. Storm Sewer End sections 
 

a. End sections should be free flowing; trash, debris and obstructions should be removed to 
prevent backups. 
 

b. End sections which have separated from the storm sewer pipe shall be reset on firm bedding 
and reconnected to the existing storm sewer pipe.  Restrain joints if necessary. 

 
c. Scour areas shall be repaired immediately.  Replace missing soil with clean fill and 

replace/install end treatment.  Missing armoring will require additional stone, typically one 
class larger. 

 
d. Excessive material deposited at the storm sewer outfall is indicative of: a disturbed area 

upstream draining to the system or a potential failure of a system component.  Disturbed areas 
draining to the system should be stabilized immediately or diverted to drain to a BMP.  
Potential system failures require non-standard maintenance. 

 
III. NON-STANDARD MAINTENANCE 

 
A. Non-standard maintenance includes inspection, repair or replacement of buried structures. 

 
a. Televising of buried structures (pipes) should occur when excessive material is found within 

the system or at an outfall with no apparent source area visible at the surface, or the system 
experiences frequent backups. 
 

b. Follow the recommendations for the repair and/or replacement of system components 
televised by a firm specializing in this work. 

 
 

CULVERTS 
OPERATION AND MAINTENANCE 

 
 

I. INSPECTION 
 

A. Culverts should be inspected twice a year and after heavy rainfall. 
 

B. Inspect for sediment deposition, scour at the ends of pipe, accumulations of trash and obstructions. 



 
 Page 11 of 15

 

Exhibit B (continued) 
 
II. MAINTENANCE 

 
A. Scour areas should be repaired with clean fill and replacement of end treatment (rip rap, TRM, etc.).  

Scour areas with no end treatment should be stabilized with topsoil, seed and erosion control mat at a 
minimum. 
 

B. Sediment deposits, trash and obstructions should be removed from the pipe ends. 
 

C. Material deposited within the pipe should be promptly removed to maintain the conveyance capacity 
of the pipe.  
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APPENDIX 6  
 

Storm Water Sewer Calculations 
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