
Living Word Evangelical Lutheran Church 
City of Waukesha, WI 

 

1 

 

Living Word Church 
  South end of Donald Drive  

  City of Waukesha 

  Waukesha County, WI 
 

 

 

 

 

 

Storm Water Management Plan 

Prepared By: 
 

 

 

 

 

 

 

 

12660 W. NORTH AVENUE, BROOKFIELD, WI 53005 

t: 262.790.1480     f: 262.790.1481 

  email: JPUDELKO@TRIOENG.COM 

Submittal Date: 

June 6, 2018 



Living Word Evangelical Lutheran Church 
City of Waukesha, WI 

 

2 

 

TABLE OF CONTENTS  

 

INTRODUCTION ............................................................................................................................................................................... 3 

OWNER ............................................................................................................................................................................................... 3 

DESIGN REQUIREMENTS .............................................................................................................................................................. 3 

ANALYSIS OVERVIEW ................................................................................................................................................................... 4 

EXISTING SITE DESCRIPTION & DRAINAGE SUMMARY .................................................................................................... 5 

DESCRIPTION ...................................................................................................................................................................................... 5 

POST-DEVELOPMENT SITE DESCRIPTION & DRAINAGE SUMMARY ............................................................................ 5 

DESCRIPTION ...................................................................................................................................................................................... 5 

PROPOSED DRAINAGE AREAS ............................................................................................................................................................ 5 

FUTURE PHASE CONSIDERATIONS ...................................................................................................................................................... 5 

PROPOSED DRAINAGE SUMMARY ...................................................................................................................................................... 6 

DESCRIPTIONS & SUMMARIES OF STORM WATER PRACTICES ..................................................................................... 6 

WET POND P-1 ................................................................................................................................................................................... 6 

INFILTRATION CONSIDERATIONS ............................................................................................................................................ 7 

TOTAL SITE RELEASE RATES ..................................................................................................................................................... 7 

WATER QUALITY – TSS REDUCTION ........................................................................................................................................ 7 

CONCLUSION .................................................................................................................................................................................... 8 

 

APPENDICES 

 

APPENDIX 1– Geotechnical Report  

APPENDIX 2– Existing & Proposed Drainage Area Maps, Rain Garden Details      

APPENDIX 3 – Hydraflow Calculations 

APPENDIX 4 – WinSLAMM data 

APPENDIX 5 – Storm Water Practice Maintenance Requirements 

APPENDIX 6 – Storm Water Sewer Calculations 

 



Living Word Evangelical Lutheran Church 
City of Waukesha, WI 

 

3 

 

 

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) 
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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 = 59.96 

• 10-year = 59.46 

• 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 1.553 4.143 

100 10.280 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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Geotechnical Report 
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Existing & Proposed Drainage Area Maps 

Rain Garden Details 
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APPENDIX 3 
 

Hydraflow Calculations  
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Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

Project: 2018-03-22_HYDRAFLOW CALC.gpw Tuesday, 05 / 29 / 2018

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 ------- ------- 1.329 ------- ------- 9.558 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 ------- ------- 1.553 ------- ------- 10.28 TOTAL DISCHARGE FROM SITE

Proj. file: 2018-03-22_HYDRAFLOW CALC.gpw Tuesday, 05 / 29 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12



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

2018-03-22_HYDRAFLOW CALC.gpw Return Period: 1 Year Tuesday, 05 / 29 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 1

E-1

Hydrograph type =  SCS Runoff Peak discharge =  1.105 cfs
Storm frequency =  1 yrs Time to peak =  742 min
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

4

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

Q (cfs)

Time (min)

E-1

Hyd. No. 1 -- 1 Year

Hyd No. 1
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

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
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

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

0 140 280 420 560 700 840 980 1120 1260 1400 1540

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 (min)
Custom Design Storm -- S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds

Incremental Rainfall Precipitation

Hyd. No. 1 : E-1 - 1 Year



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 3

P-1

Hydrograph type =  SCS Runoff Peak discharge =  2.785 cfs
Storm frequency =  1 yrs Time to peak =  732 min
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

7

0 120 240 360 480 600 720 840 960 1080 1200 1320
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0.00 0.00
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Hyd. No. 3 -- 1 Year

Hyd No. 3
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

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
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

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

0 140 280 420 560 700 840 980 1120 1260 1400 1540

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 (min)
Custom Design Storm -- S:\Design Standards\Hydrology\Hydraflow Distribution\MSE3 DISTRIBUTION CURVE.cds

Incremental Rainfall Precipitation

Hyd. No. 3 : P-1 - 1 Year



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 4

P-2

Hydrograph type =  SCS Runoff Peak discharge =  0.080 cfs
Storm frequency =  1 yrs Time to peak =  748 min
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

10
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Hyd. No. 4 -- 1 Year

Hyd No. 4
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

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
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

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
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 5

UD-1

Hydrograph type =  SCS Runoff Peak discharge =  0.023 cfs
Storm frequency =  1 yrs Time to peak =  732 min
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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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

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
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 7

INFLOW TO POND P-1

Hydrograph type =  Combine Peak discharge =  2.813 cfs
Storm frequency =  1 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  0.179 acft
Inflow hyds. =  3, 4 Contrib. drain. area =  2.858 ac
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 8

POND P-1

Hydrograph type =  Reservoir Peak discharge =  0.107 cfs
Storm frequency =  1 yrs Time to peak =  908 min
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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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

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) =  9.42 0.00 0.00 10.00

Crest El. (ft) =  59.35 0.00 0.00 60.25

Weir Coeff. =  3.33 0.00 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 0.49 oc 0.13 ic --- --- 0.35 --- --- 0.00 --- --- 0.485
2.00 0.229 59.50 1.94 oc 0.12 ic --- --- 1.82 --- --- 0.00 --- --- 1.943
2.10 0.244 59.60 4.02 oc 0.10 ic --- --- 3.92 --- --- 0.00 --- --- 4.023
2.20 0.258 59.70 6.58 oc 0.08 ic --- --- 6.50 --- --- 0.00 --- --- 6.578
2.30 0.272 59.80 8.51 oc 0.05 ic --- --- 8.46 s --- --- 0.00 --- --- 8.514
2.40 0.286 59.90 9.24 oc 0.04 ic --- --- 9.19 s --- --- 0.00 --- --- 9.237
2.50 0.301 60.00 9.76 oc 0.04 ic --- --- 9.72 s --- --- 0.00 --- --- 9.754
2.60 0.318 60.10 10.18 oc 0.03 ic --- --- 10.15 s --- --- 0.00 --- --- 10.18
2.70 0.336 60.20 10.55 oc 0.03 ic --- --- 10.52 s --- --- 0.00 --- --- 10.55
2.80 0.353 60.30 10.89 oc 0.02 ic --- --- 10.86 s --- --- 0.29 --- --- 11.18
2.90 0.370 60.40 11.21 oc 0.02 ic --- --- 11.19 s --- --- 1.51 --- --- 12.72
3.00 0.388 60.50 11.51 oc 0.02 ic --- --- 11.49 s --- --- 3.25 --- --- 14.76
3.10 0.405 60.60 11.80 oc 0.02 ic --- --- 11.78 s --- --- 5.38 --- --- 17.18

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 12.08 oc 0.02 ic --- --- 12.07 s --- --- 7.85 --- --- 19.93
3.30 0.440 60.80 12.35 oc 0.01 ic --- --- 12.33 s --- --- 10.60 --- --- 22.95
3.40 0.457 60.90 12.62 oc 0.01 ic --- --- 12.60 s --- --- 13.62 --- --- 26.24
3.50 0.475 61.00 12.88 oc 0.01 ic --- --- 12.84 s --- --- 16.89 --- --- 29.74
3.53 0.480 61.03 12.94 oc 0.01 ic --- --- 12.89 s --- --- 17.74 --- --- 30.65
3.55 0.485 61.05 13.00 oc 0.01 ic --- --- 12.97 s --- --- 18.60 --- --- 31.59
3.58 0.489 61.08 13.06 oc 0.01 ic --- --- 13.04 s --- --- 19.48 --- --- 32.54
3.60 0.494 61.10 13.13 oc 0.01 ic --- --- 13.11 s --- --- 20.38 --- --- 33.50
3.63 0.499 61.13 13.19 oc 0.01 ic --- --- 13.17 s --- --- 21.28 --- --- 34.46
3.65 0.504 61.15 13.25 oc 0.01 ic --- --- 13.22 s --- --- 22.20 --- --- 35.43
3.68 0.509 61.18 13.31 oc 0.01 ic --- --- 13.26 s --- --- 23.13 --- --- 36.41
3.70 0.514 61.20 13.37 oc 0.01 ic --- --- 13.34 s --- --- 24.07 --- --- 37.43
3.73 0.519 61.23 13.43 oc 0.01 ic --- --- 13.41 s --- --- 25.03 --- --- 38.45
3.75 0.524 61.25 13.49 oc 0.01 ic --- --- 13.47 s --- --- 26.00 --- --- 39.48

...End
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 9

UD-2

Hydrograph type =  SCS Runoff Peak discharge =  0.740 cfs
Storm frequency =  1 yrs Time to peak =  726 min
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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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

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
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 10

TOTAL DISCHARGE FROM SITE

Hydrograph type =  Combine Peak discharge =  0.801 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  0.217 acft
Inflow hyds. =  5, 8, 9 Contrib. drain. area =  0.461 ac
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Hydrograph Summary Report
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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 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

2018-03-22_HYDRAFLOW CALC.gpw Return Period: 2 Year Tuesday, 05 / 29 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 1

E-1

Hydrograph type =  SCS Runoff Peak discharge =  1.658 cfs
Storm frequency =  2 yrs Time to peak =  740 min
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
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

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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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 3

P-1

Hydrograph type =  SCS Runoff Peak discharge =  3.460 cfs
Storm frequency =  2 yrs Time to peak =  730 min
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 AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

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 AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 4

P-2

Hydrograph type =  SCS Runoff Peak discharge =  0.159 cfs
Storm frequency =  2 yrs Time to peak =  744 min
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 AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

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 AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 5

UD-1

Hydrograph type =  SCS Runoff Peak discharge =  0.064 cfs
Storm frequency =  2 yrs Time to peak =  728 min
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 AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

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 AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 7

INFLOW TO POND P-1

Hydrograph type =  Combine Peak discharge =  3.534 cfs
Storm frequency =  2 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  0.226 acft
Inflow hyds. =  3, 4 Contrib. drain. area =  2.858 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 8

POND P-1

Hydrograph type =  Reservoir Peak discharge =  0.121 cfs
Storm frequency =  2 yrs Time to peak =  910 min
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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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 9

UD-2

Hydrograph type =  SCS Runoff Peak discharge =  0.840 cfs
Storm frequency =  2 yrs Time to peak =  726 min
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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Precipitation Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

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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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 10

TOTAL DISCHARGE FROM SITE

Hydrograph type =  Combine Peak discharge =  0.947 cfs
Storm frequency =  2 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  0.271 acft
Inflow hyds. =  5, 8, 9 Contrib. drain. area =  0.461 ac
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Hydrograph Summary Report

36

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 1.329 2 758 0.412 7 59.46 0.223 POND P-1

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

10 Combine 1.553 2 726 0.486 5, 8, 9 ------ ------ TOTAL DISCHARGE FROM SITE

2018-03-22_HYDRAFLOW CALC.gpw Return Period: 10 Year Tuesday, 05 / 29 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 1

E-1

Hydrograph type =  SCS Runoff Peak discharge =  4.143 cfs
Storm frequency =  10 yrs Time to peak =  738 min
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 AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

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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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 3

P-1

Hydrograph type =  SCS Runoff Peak discharge =  6.012 cfs
Storm frequency =  10 yrs Time to peak =  730 min
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 AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

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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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 4

P-2

Hydrograph type =  SCS Runoff Peak discharge =  0.665 cfs
Storm frequency =  10 yrs Time to peak =  736 min
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 AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

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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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 5

UD-1

Hydrograph type =  SCS Runoff Peak discharge =  0.280 cfs
Storm frequency =  10 yrs Time to peak =  728 min
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 AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

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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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 7

INFLOW TO POND P-1

Hydrograph type =  Combine Peak discharge =  6.476 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  0.413 acft
Inflow hyds. =  3, 4 Contrib. drain. area =  2.858 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 8

POND P-1

Hydrograph type =  Reservoir Peak discharge =  1.329 cfs
Storm frequency =  10 yrs Time to peak =  758 min
Time interval =  2 min Hyd. volume =  0.412 acft
Inflow hyd. No. =  7 - INFLOW TO POND P-1 Max. Elevation =  59.46 ft
Reservoir name =  POND P-1 Max. Storage =  0.223 acft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 9

UD-2

Hydrograph type =  SCS Runoff Peak discharge =  1.196 cfs
Storm frequency =  10 yrs Time to peak =  726 min
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 AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

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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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 10

TOTAL DISCHARGE FROM SITE

Hydrograph type =  Combine Peak discharge =  1.553 cfs
Storm frequency =  10 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  0.486 acft
Inflow hyds. =  5, 8, 9 Contrib. drain. area =  0.461 ac
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Hydrograph Summary Report

50

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 9.558 2 738 0.876 7 59.96 0.295 POND P-1

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

10 Combine 10.28 2 738 1.017 5, 8, 9 ------ ------ TOTAL DISCHARGE FROM SITE

2018-03-22_HYDRAFLOW CALC.gpw Return Period: 100 Year Tuesday, 05 / 29 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 1

E-1

Hydrograph type =  SCS Runoff Peak discharge =  10.64 cfs
Storm frequency =  100 yrs Time to peak =  738 min
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 AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

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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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 3

P-1

Hydrograph type =  SCS Runoff Peak discharge =  11.69 cfs
Storm frequency =  100 yrs Time to peak =  730 min
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 AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

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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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

Hyd. No. 4

P-2

Hydrograph type =  SCS Runoff Peak discharge =  2.359 cfs
Storm frequency =  100 yrs Time to peak =  736 min
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 AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Tuesday, 05 / 29 / 2018

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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Hyd. No. 5

UD-1

Hydrograph type =  SCS Runoff Peak discharge =  0.924 cfs
Storm frequency =  100 yrs Time to peak =  726 min
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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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 =  730 min
Time interval =  2 min Hyd. volume =  0.877 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 =  9.558 cfs
Storm frequency =  100 yrs Time to peak =  738 min
Time interval =  2 min Hyd. volume =  0.876 acft
Inflow hyd. No. =  7 - INFLOW TO POND P-1 Max. Elevation =  59.96 ft
Reservoir name =  POND P-1 Max. Storage =  0.295 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 =  726 min
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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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 =  10.28 cfs
Storm frequency =  100 yrs Time to peak =  738 min
Time interval =  2 min Hyd. volume =  1.017 acft
Inflow hyds. =  5, 8, 9 Contrib. drain. area =  0.461 ac
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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\284-Storm Water Management Plan\2018-03-

23_WinSlamm Calc_Phase 1.mdb 

WinSLAMM Version 10.3.4 

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:  05-24-2018                           Time:  15:51:09 

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 
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     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:  Commercial 6     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  

                     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 10.3.4 

(c) Copyright Robert Pitt and John Voorhees 2012 

All Rights Reserved 

 

Data file name:  \\Trio-data1\lobbys\WPDOCS\DOCUMENT\990\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:  05-24-2018    Time of run:  15:50:49 

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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Storm Water Sewer Calculations 

 

 








