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PROJECT NARRATIVE 

 

Project Description 

The project consists of a 4,406 sf proposed gas station and convenience store at 3603 Cross Hill 

Dr. on a 1.811-acre lot.  The current site is vacant of structures and has been graded for a pad 

ready site.   

The hydrologic analysis was completed with Hydraflow Hydrographs Extension for AutoCAD 

Civil 3D 2016 Version: 11 by Autodesk, Inc. and is compiled into Appendix A along with the 

pond report.  The City of Madison storm depths and rainfall distributions were used in the 

analysis. 

 

Proposed Condition 

 

The existing site is raised from the intersection and generally slopes from south to north.  The 

overall grading of the site will be maintained close to the current existing grades.  We are 

utilizing trench drains across both proposed entrances to capture as much of the site water as 

possible.  The paved and roof areas are all directed into a dry detention pond at the northeast 

corner of the lot.  The discharge of the pond is through a storm sewer to be constructed by the 

adjacent developer that extends approximately 400’ east of the property and is in an existing 

easement. A few small unpaved areas along the perimeter will flow offsite without entering the 

onsite storm sewers.  A summary of the drainage areas can be found on sheet C14 and hydrologic 

calculations can be found in Appendix A. The storm sewer pipes were modeled with Hydraflow 

Storm Sewers Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 and are shown 

in Appendix B.  

 

Water Quality 

The site is proposed to be treated using two Up-Flo filters by Hydro International and provided 

by Advanced Drainage Systems.  There will be an 11 filter unit and a 4 filter unit proposed to 

treat the paved areas of the lot.  The results of the analysis is a TSS removal of 80.47%.  These 

were modeled in WinSLAMM Version 10.3.4 and the results are summarized in Appendix C. 
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Floodplain 

The subject parcel is located in Flood Zone X as determined by FEMA Flood Insurance Rate 

Map Panel 55025C0268H, effective date September 17202014. A FIRMette of FEMA flood map 

is provided as Exhibit 1. 

 

Conclusion 

This project is designed to comply with City of Madison drainage standards and will have no 

adverse impact to roadways or abutting properties. 
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EXHIBIT 1 

FEMA FIRMette Map 
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APPENDIX A 
 

 

Hydraflow Hydrographs Report 



Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Monday, 04 / 16 / 2018

Pond No. 1 -  Detention

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 984.50 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 984.50 3,740 0 0
3.50 988.00 7,739 19,667 19,667

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  5.16 0.00 0.00 0.00

Span (in) =  5.16 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  984.50 0.00 0.00 0.00

Length (ft) =  5.00 0.00 0.00 0.00

Slope (%) =  0.10 0.00 0.00 n/a

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

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  4.00 0.00 0.00 0.00

Crest El. (ft) =  986.00 0.00 0.00 0.00

Weir Coeff. =  2.60 3.33 3.33 3.33

Weir Type =  Broad --- --- ---

Multi-Stage =  No 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 cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 984.50 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
3.50 19,667 988.00 1.27 ic --- --- --- 29.42 --- --- --- --- --- 30.68



Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Monday, 04 / 16 / 2018

Pond No. 1 -  Detention

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 984.50 ft
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Exfil.(in/hr) =  0.000 (by Contour)
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Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Monday, 04 / 16 / 2018

Pond No. 1 -  Detention

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 984.50 ft

Stage / Storage Table
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1 - A1
2 - A2 3 - A4-5

4 - A7

5 - Combined To Pond

6 - Detention Pond

7 - A6,8-offsite

8 - Existing Site
9 - A3

10 - Total Proposed Combined Outflow

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Project: cgs-24147 Hydrographs-pond.gpw Friday, 04 / 13 / 2018

Hyd. Origin Description

Legend

1 SCS Runoff A1

2 SCS Runoff A2

3 SCS Runoff A4-5

4 SCS Runoff A7

5 Combine Combined To Pond

6 Reservoir Detention Pond

7 SCS Runoff A6,8-offsite

8 SCS Runoff Existing Site

9 SCS Runoff A3

10 Combine Total Proposed Combined Outflow



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 ------ 1.243 1.424 ------- ------- 2.068 ------- ------- 3.385 A1

2 SCS Runoff ------ 0.677 0.775 ------- ------- 1.126 ------- ------- 1.843 A2

3 SCS Runoff ------ 0.445 0.510 ------- ------- 0.741 ------- ------- 1.213 A4-5

4 SCS Runoff ------ 0.151 0.228 ------- ------- 0.549 ------- ------- 1.339 A7

5 Combine 1, 2, 3,
4

2.516 2.937 ------- ------- 4.484 ------- ------- 7.779 Combined To Pond

6 Reservoir 5 0.524 0.603 ------- ------- 1.038 ------- ------- 4.608 Detention Pond

7 SCS Runoff ------ 0.100 0.151 ------- ------- 0.363 ------- ------- 0.885 A6,8-offsite

8 SCS Runoff ------ 0.734 1.056 ------- ------- 2.421 ------- ------- 5.713 Existing Site

9 SCS Runoff ------ 0.236 0.270 ------- ------- 0.392 ------- ------- 0.642 A3

10 Combine 6, 7, 9 0.733 0.867 ------- ------- 1.389 ------- ------- 5.443 Total Proposed Combined Outflow

Proj. file: cgs-24147 Hydrographs-pond.gpw Friday, 04 / 13 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11



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) (cuft) (ft) (cuft)

1 SCS Runoff 1.243 6 732 4,424 ------ ------ ------ A1

2 SCS Runoff 0.677 6 732 2,408 ------ ------ ------ A2

3 SCS Runoff 0.445 6 732 1,585 ------ ------ ------ A4-5

4 SCS Runoff 0.151 6 732 605 ------ ------ ------ A7

5 Combine 2.516 6 732 9,022 1, 2, 3,
4

------ ------ Combined To Pond

6 Reservoir 0.524 6 756 8,985 5 985.35 4,793 Detention Pond

7 SCS Runoff 0.100 6 732 400 ------ ------ ------ A6,8-offsite

8 SCS Runoff 0.734 6 744 3,693 ------ ------ ------ Existing Site

9 SCS Runoff 0.236 6 732 839 ------ ------ ------ A3

10 Combine 0.733 6 738 10,224 6, 7, 9 ------ ------ Total Proposed Combined Outflow

cgs-24147 Hydrographs-pond.gpw Return Period: 1 Year Friday, 04 / 13 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 1

A1

Hydrograph type =  SCS Runoff Peak discharge =  1.243 cfs
Storm frequency =  1 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  4,424 cuft
Drainage area =  0.575 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  2.49 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484

4
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Precipitation Report
5

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 1

A1

Storm Frequency =  1 yrs Time interval =  6 min
Total precip. =  2.4900 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Custom Design Storm -- P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds

Incremental Rainfall Precipitation

Hyd. No. 1 : A1 - 1 Year



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 2

A2

Hydrograph type =  SCS Runoff Peak discharge =  0.677 cfs
Storm frequency =  1 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  2,408 cuft
Drainage area =  0.313 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  2.49 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hyd No. 2



Precipitation Report
7

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 2

A2

Storm Frequency =  1 yrs Time interval =  6 min
Total precip. =  2.4900 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Incremental Rainfall Precipitation

Hyd. No. 2 : A2 - 1 Year



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 3

A4-5

Hydrograph type =  SCS Runoff Peak discharge =  0.445 cfs
Storm frequency =  1 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  1,585 cuft
Drainage area =  0.206 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  2.49 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hyd No. 3



Precipitation Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 3

A4-5

Storm Frequency =  1 yrs Time interval =  6 min
Total precip. =  2.4900 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hyd. No. 3 : A4-5 - 1 Year



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 4

A7

Hydrograph type =  SCS Runoff Peak discharge =  0.151 cfs
Storm frequency =  1 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  605 cuft
Drainage area =  0.366 ac Curve number =  71
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  2.49 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hyd No. 4



Precipitation Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 4

A7

Storm Frequency =  1 yrs Time interval =  6 min
Total precip. =  2.4900 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hyd. No. 4 : A7 - 1 Year



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 5

Combined To Pond

Hydrograph type =  Combine Peak discharge =  2.516 cfs
Storm frequency =  1 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  9,022 cuft
Inflow hyds. =  1, 2, 3, 4 Contrib. drain. area =  1.460 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 6

Detention Pond

Hydrograph type =  Reservoir Peak discharge =  0.524 cfs
Storm frequency =  1 yrs Time to peak =  756 min
Time interval =  6 min Hyd. volume =  8,985 cuft
Inflow hyd. No. =  5 - Combined To Pond Max. Elevation =  985.35 ft
Reservoir name =  Detention Max. Storage =  4,793 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 7

A6,8-offsite

Hydrograph type =  SCS Runoff Peak discharge =  0.100 cfs
Storm frequency =  1 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  400 cuft
Drainage area =  0.242 ac Curve number =  71
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  2.49 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 7

A6,8-offsite

Storm Frequency =  1 yrs Time interval =  6 min
Total precip. =  2.4900 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hyd. No. 7 : A6,8-offsite - 1 Year



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 8

Existing Site

Hydrograph type =  SCS Runoff Peak discharge =  0.734 cfs
Storm frequency =  1 yrs Time to peak =  744 min
Time interval =  6 min Hyd. volume =  3,693 cuft
Drainage area =  1.810 ac Curve number =  73*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.10 min
Total precip. =  2.49 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484

* Composite (Area/CN) = [(1.300 x 71) + (0.511 x 78)] / 1.810
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 8

Existing Site

Storm Frequency =  1 yrs Time interval =  6 min
Total precip. =  2.4900 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 9

A3

Hydrograph type =  SCS Runoff Peak discharge =  0.236 cfs
Storm frequency =  1 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  839 cuft
Drainage area =  0.109 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  2.49 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 9

A3

Storm Frequency =  1 yrs Time interval =  6 min
Total precip. =  2.4900 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hyd. No. 9 : A3 - 1 Year
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 10

Total Proposed Combined Outflow

Hydrograph type =  Combine Peak discharge =  0.733 cfs
Storm frequency =  1 yrs Time to peak =  738 min
Time interval =  6 min Hyd. volume =  10,224 cuft
Inflow hyds. =  6, 7, 9 Contrib. drain. area =  0.351 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) (cuft) (ft) (cuft)

1 SCS Runoff 1.424 6 732 5,105 ------ ------ ------ A1

2 SCS Runoff 0.775 6 732 2,779 ------ ------ ------ A2

3 SCS Runoff 0.510 6 732 1,829 ------ ------ ------ A4-5

4 SCS Runoff 0.228 6 732 835 ------ ------ ------ A7

5 Combine 2.937 6 732 10,548 1, 2, 3,
4

------ ------ Combined To Pond

6 Reservoir 0.603 6 756 10,510 5 985.49 5,552 Detention Pond

7 SCS Runoff 0.151 6 732 552 ------ ------ ------ A6,8-offsite

8 SCS Runoff 1.056 6 738 4,998 ------ ------ ------ Existing Site

9 SCS Runoff 0.270 6 732 968 ------ ------ ------ A3

10 Combine 0.867 6 738 12,030 6, 7, 9 ------ ------ Total Proposed Combined Outflow

cgs-24147 Hydrographs-pond.gpw Return Period: 2 Year Friday, 04 / 13 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 1

A1

Hydrograph type =  SCS Runoff Peak discharge =  1.424 cfs
Storm frequency =  2 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  5,105 cuft
Drainage area =  0.575 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  2.84 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 1

A1

Storm Frequency =  2 yrs Time interval =  6 min
Total precip. =  2.8400 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Incremental Rainfall Precipitation

Hyd. No. 1 : A1 - 2 Year



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 2

A2

Hydrograph type =  SCS Runoff Peak discharge =  0.775 cfs
Storm frequency =  2 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  2,779 cuft
Drainage area =  0.313 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  2.84 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 2

A2

Storm Frequency =  2 yrs Time interval =  6 min
Total precip. =  2.8400 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hyd. No. 2 : A2 - 2 Year



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 3

A4-5

Hydrograph type =  SCS Runoff Peak discharge =  0.510 cfs
Storm frequency =  2 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  1,829 cuft
Drainage area =  0.206 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  2.84 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 3

A4-5

Storm Frequency =  2 yrs Time interval =  6 min
Total precip. =  2.8400 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hyd. No. 3 : A4-5 - 2 Year
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 4

A7

Hydrograph type =  SCS Runoff Peak discharge =  0.228 cfs
Storm frequency =  2 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  835 cuft
Drainage area =  0.366 ac Curve number =  71
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  2.84 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 4

A7

Storm Frequency =  2 yrs Time interval =  6 min
Total precip. =  2.8400 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hyd. No. 4 : A7 - 2 Year
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 5

Combined To Pond

Hydrograph type =  Combine Peak discharge =  2.937 cfs
Storm frequency =  2 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  10,548 cuft
Inflow hyds. =  1, 2, 3, 4 Contrib. drain. area =  1.460 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 6

Detention Pond

Hydrograph type =  Reservoir Peak discharge =  0.603 cfs
Storm frequency =  2 yrs Time to peak =  756 min
Time interval =  6 min Hyd. volume =  10,510 cuft
Inflow hyd. No. =  5 - Combined To Pond Max. Elevation =  985.49 ft
Reservoir name =  Detention Max. Storage =  5,552 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 7

A6,8-offsite

Hydrograph type =  SCS Runoff Peak discharge =  0.151 cfs
Storm frequency =  2 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  552 cuft
Drainage area =  0.242 ac Curve number =  71
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  2.84 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 7

A6,8-offsite

Storm Frequency =  2 yrs Time interval =  6 min
Total precip. =  2.8400 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds

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

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 -- P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds

Incremental Rainfall Precipitation

Hyd. No. 7 : A6,8-offsite - 2 Year
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 8

Existing Site

Hydrograph type =  SCS Runoff Peak discharge =  1.056 cfs
Storm frequency =  2 yrs Time to peak =  738 min
Time interval =  6 min Hyd. volume =  4,998 cuft
Drainage area =  1.810 ac Curve number =  73*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.10 min
Total precip. =  2.84 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484

* Composite (Area/CN) = [(1.300 x 71) + (0.511 x 78)] / 1.810
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 8

Existing Site

Storm Frequency =  2 yrs Time interval =  6 min
Total precip. =  2.8400 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 9

A3

Hydrograph type =  SCS Runoff Peak discharge =  0.270 cfs
Storm frequency =  2 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  968 cuft
Drainage area =  0.109 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  2.84 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 9

A3

Storm Frequency =  2 yrs Time interval =  6 min
Total precip. =  2.8400 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 10

Total Proposed Combined Outflow

Hydrograph type =  Combine Peak discharge =  0.867 cfs
Storm frequency =  2 yrs Time to peak =  738 min
Time interval =  6 min Hyd. volume =  12,030 cuft
Inflow hyds. =  6, 7, 9 Contrib. drain. area =  0.351 ac
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39

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) (cuft) (ft) (cuft)

1 SCS Runoff 2.068 6 732 7,543 ------ ------ ------ A1

2 SCS Runoff 1.126 6 732 4,106 ------ ------ ------ A2

3 SCS Runoff 0.741 6 732 2,702 ------ ------ ------ A4-5

4 SCS Runoff 0.549 6 732 1,814 ------ ------ ------ A7

5 Combine 4.484 6 732 16,165 1, 2, 3,
4

------ ------ Combined To Pond

6 Reservoir 1.038 6 756 16,128 5 985.97 8,254 Detention Pond

7 SCS Runoff 0.363 6 732 1,199 ------ ------ ------ A6,8-offsite

8 SCS Runoff 2.421 6 738 10,462 ------ ------ ------ Existing Site

9 SCS Runoff 0.392 6 732 1,430 ------ ------ ------ A3

10 Combine 1.389 6 732 18,757 6, 7, 9 ------ ------ Total Proposed Combined Outflow

cgs-24147 Hydrographs-pond.gpw Return Period: 10 Year Friday, 04 / 13 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 1

A1

Hydrograph type =  SCS Runoff Peak discharge =  2.068 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  7,543 cuft
Drainage area =  0.575 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  4.09 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 1

A1

Storm Frequency =  10 yrs Time interval =  6 min
Total precip. =  4.0900 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 2

A2

Hydrograph type =  SCS Runoff Peak discharge =  1.126 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  4,106 cuft
Drainage area =  0.313 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  4.09 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 2

A2

Storm Frequency =  10 yrs Time interval =  6 min
Total precip. =  4.0900 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Incremental Rainfall Precipitation

Hyd. No. 2 : A2 - 10 Year
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 3

A4-5

Hydrograph type =  SCS Runoff Peak discharge =  0.741 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  2,702 cuft
Drainage area =  0.206 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  4.09 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 3

A4-5

Storm Frequency =  10 yrs Time interval =  6 min
Total precip. =  4.0900 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hyd. No. 3 : A4-5 - 10 Year
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 4

A7

Hydrograph type =  SCS Runoff Peak discharge =  0.549 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  1,814 cuft
Drainage area =  0.366 ac Curve number =  71
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  4.09 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 4

A7

Storm Frequency =  10 yrs Time interval =  6 min
Total precip. =  4.0900 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hyd. No. 4 : A7 - 10 Year
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 5

Combined To Pond

Hydrograph type =  Combine Peak discharge =  4.484 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  16,165 cuft
Inflow hyds. =  1, 2, 3, 4 Contrib. drain. area =  1.460 ac
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 6

Detention Pond

Hydrograph type =  Reservoir Peak discharge =  1.038 cfs
Storm frequency =  10 yrs Time to peak =  756 min
Time interval =  6 min Hyd. volume =  16,128 cuft
Inflow hyd. No. =  5 - Combined To Pond Max. Elevation =  985.97 ft
Reservoir name =  Detention Max. Storage =  8,254 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 7

A6,8-offsite

Hydrograph type =  SCS Runoff Peak discharge =  0.363 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  1,199 cuft
Drainage area =  0.242 ac Curve number =  71
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  4.09 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 7

A6,8-offsite

Storm Frequency =  10 yrs Time interval =  6 min
Total precip. =  4.0900 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hyd. No. 7 : A6,8-offsite - 10 Year
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 8

Existing Site

Hydrograph type =  SCS Runoff Peak discharge =  2.421 cfs
Storm frequency =  10 yrs Time to peak =  738 min
Time interval =  6 min Hyd. volume =  10,462 cuft
Drainage area =  1.810 ac Curve number =  73*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.10 min
Total precip. =  4.09 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484

* Composite (Area/CN) = [(1.300 x 71) + (0.511 x 78)] / 1.810
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 8

Existing Site

Storm Frequency =  10 yrs Time interval =  6 min
Total precip. =  4.0900 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 9

A3

Hydrograph type =  SCS Runoff Peak discharge =  0.392 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  1,430 cuft
Drainage area =  0.109 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  4.09 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484

54

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

Q (cfs)

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

Q (cfs)

Time (min)

A3

Hyd. No. 9 -- 10 Year

Hyd No. 9



Precipitation Report
55

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 9

A3

Storm Frequency =  10 yrs Time interval =  6 min
Total precip. =  4.0900 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hyd. No. 9 : A3 - 10 Year
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 10

Total Proposed Combined Outflow

Hydrograph type =  Combine Peak discharge =  1.389 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  18,757 cuft
Inflow hyds. =  6, 7, 9 Contrib. drain. area =  0.351 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) (cuft) (ft) (cuft)

1 SCS Runoff 3.385 6 732 12,565 ------ ------ ------ A1

2 SCS Runoff 1.843 6 732 6,840 ------ ------ ------ A2

3 SCS Runoff 1.213 6 732 4,502 ------ ------ ------ A4-5

4 SCS Runoff 1.339 6 732 4,283 ------ ------ ------ A7

5 Combine 7.779 6 732 28,190 1, 2, 3,
4

------ ------ Combined To Pond

6 Reservoir 4.608 6 744 28,152 5 986.50 11,158 Detention Pond

7 SCS Runoff 0.885 6 732 2,832 ------ ------ ------ A6,8-offsite

8 SCS Runoff 5.713 6 738 23,941 ------ ------ ------ Existing Site

9 SCS Runoff 0.642 6 732 2,382 ------ ------ ------ A3

10 Combine 5.443 6 744 33,366 6, 7, 9 ------ ------ Total Proposed Combined Outflow

cgs-24147 Hydrographs-pond.gpw Return Period: 100 Year Friday, 04 / 13 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 1

A1

Hydrograph type =  SCS Runoff Peak discharge =  3.385 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  12,565 cuft
Drainage area =  0.575 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  6.66 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 1

A1

Storm Frequency =  100 yrs Time interval =  6 min
Total precip. =  6.6600 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 2

A2

Hydrograph type =  SCS Runoff Peak discharge =  1.843 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  6,840 cuft
Drainage area =  0.313 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  6.66 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 2

A2

Storm Frequency =  100 yrs Time interval =  6 min
Total precip. =  6.6600 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 3

A4-5

Hydrograph type =  SCS Runoff Peak discharge =  1.213 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  4,502 cuft
Drainage area =  0.206 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  6.66 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hyd. No. 3

A4-5

Storm Frequency =  100 yrs Time interval =  6 min
Total precip. =  6.6600 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 4

A7

Hydrograph type =  SCS Runoff Peak discharge =  1.339 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  4,283 cuft
Drainage area =  0.366 ac Curve number =  71
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  6.66 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hyd. No. 4

A7

Storm Frequency =  100 yrs Time interval =  6 min
Total precip. =  6.6600 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hyd. No. 5

Combined To Pond

Hydrograph type =  Combine Peak discharge =  7.779 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  28,190 cuft
Inflow hyds. =  1, 2, 3, 4 Contrib. drain. area =  1.460 ac
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 6

Detention Pond

Hydrograph type =  Reservoir Peak discharge =  4.608 cfs
Storm frequency =  100 yrs Time to peak =  744 min
Time interval =  6 min Hyd. volume =  28,152 cuft
Inflow hyd. No. =  5 - Combined To Pond Max. Elevation =  986.50 ft
Reservoir name =  Detention Max. Storage =  11,158 cuft

Storage Indication method used.
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Hyd. No. 7

A6,8-offsite

Hydrograph type =  SCS Runoff Peak discharge =  0.885 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  2,832 cuft
Drainage area =  0.242 ac Curve number =  71
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  6.66 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 7

A6,8-offsite

Storm Frequency =  100 yrs Time interval =  6 min
Total precip. =  6.6600 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 8

Existing Site

Hydrograph type =  SCS Runoff Peak discharge =  5.713 cfs
Storm frequency =  100 yrs Time to peak =  738 min
Time interval =  6 min Hyd. volume =  23,941 cuft
Drainage area =  1.810 ac Curve number =  73*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.10 min
Total precip. =  6.66 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484

* Composite (Area/CN) = [(1.300 x 71) + (0.511 x 78)] / 1.810
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 8

Existing Site

Storm Frequency =  100 yrs Time interval =  6 min
Total precip. =  6.6600 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hyd. No. 9

A3

Hydrograph type =  SCS Runoff Peak discharge =  0.642 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  6 min Hyd. volume =  2,382 cuft
Drainage area =  0.109 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  6.66 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cdsShape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

Hyd. No. 9

A3

Storm Frequency =  100 yrs Time interval =  6 min
Total precip. =  6.6600 in Distribution =  Custom
Storm duration =  P:\Caseys General Stores\Madison, WI - Casey's General Store (3603 Cross Hill Dr) - CGS.24147\CIVIL\Engineering\Storm\MSE4.cds
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Hyd. No. 10

Total Proposed Combined Outflow

Hydrograph type =  Combine Peak discharge =  5.443 cfs
Storm frequency =  100 yrs Time to peak =  744 min
Time interval =  6 min Hyd. volume =  33,366 cuft
Inflow hyds. =  6, 7, 9 Contrib. drain. area =  0.351 ac
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 04 / 13 / 2018

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

(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 --------

2 71.8477 13.3000 0.8718 --------

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

5 75.7517 14.2000 0.8271 --------

10 86.7192 15.3000 0.8244 --------

25 103.3028 16.6000 0.8227 --------

50 116.5747 17.3000 0.8234 --------

100 124.5731 17.6000 0.8144 --------

File name: SampleFHA.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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 5.70 4.62 3.90 3.38 2.99 2.69 2.45 2.24 2.08 1.93 1.81 1.70

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 6.58 5.43 4.65 4.08 3.64 3.30 3.02 2.79 2.59 2.42 2.28 2.15

10 7.25 6.05 5.21 4.59 4.12 3.74 3.43 3.17 2.95 2.77 2.60 2.46

25 8.25 6.95 6.03 5.34 4.81 4.38 4.03 3.73 3.48 3.26 3.08 2.91

50 9.05 7.66 6.67 5.92 5.34 4.87 4.48 4.16 3.88 3.64 3.43 3.25

100 9.83 8.35 7.30 6.49 5.87 5.36 4.94 4.59 4.29 4.03 3.80 3.60

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: Sample.pcp

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

SCS 24-hour 2.49 2.84 0.00 3.30 4.09 5.77 6.80 6.66

SCS 6-Hr 1.00 1.80 0.00 0.00 0.00 0.00 0.00 4.00

Huff-1st 1.00 1.55 0.00 2.75 0.00 5.38 6.50 8.00

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 2.49 2.84 0.00 2.80 4.09 3.34 6.00 6.66
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Casey's Madison - InputData.txt

Data file name:  C:\Users\cfairbanks\OneDrive - Core States Group\Desktop\2018-03-29

2\Casey's Madison.mdb

WinSLAMM Version 10.3.4

Rain file name:  C:\WinSLAMM Files\Rain Files\WisReg - Madison WI 1981.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_Com Inst Indust 

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:  01/01/81       Study period ending date:  12/31/81

Start of Winter Season:  12/02              End of Winter Season:  03/12

Date:  04-09-2018                           Time:  15:28:31

Site information:  

LU# 1 - Commercial:  A1     Total area (ac):  0.575

     13 - Paved Parking 1:  0.575 ac.    Connected    Source Area PSD File: 

C:\WinSLAMM Files\NURP.cpz

              

LU# 2 - Commercial:  A 2     Total area (ac):  0.313

     13 - Paved Parking 1:  0.313 ac.    Connected    Source Area PSD File: 

C:\WinSLAMM Files\NURP.cpz

              

LU# 3 - Commercial:  A3     Total area (ac):  0.137

     13 - Paved Parking 1:  0.137 ac.    Connected    Source Area PSD File: 

C:\WinSLAMM Files\NURP.cpz

              

      Control Practice 1:  Upflo Filter CP# 1 (DS) - DS UpfloFilter # 1

         Media Type:  CPZ
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Casey's Madison - InputData.txt

         Fraction of Area Served by Upflo Filters (0-1):  1.0

         Height from Outlet Invert to Structure Top (ft):  4.0

         Sump Depth (ft):  2.00

         Sump Cleaning/Filter Replacement is not considered during the model run

         Solve for Given Conditions

         Number of filters:  11

         Upflo Filter particle size distribution file name:  Not needed - calculated

by program

      Control Practice 2:  Upflo Filter CP# 2 (DS) - DS UpfloFilter # 2

         Media Type:  CPZ

         Fraction of Area Served by Upflo Filters (0-1):  1.0

         Height from Outlet Invert to Structure Top (ft):  5.0

         Sump Depth (ft):  2.00

         Sump Cleaning/Filter Replacement is not considered during the model run

         Solve for Given Conditions

         Number of filters:  4

         Upflo Filter particle size distribution file name:  Not needed - calculated

by program
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Casey's Madison - Output Summary.txt

SLAMM for Windows Version 10.3.4

(c) Copyright Robert Pitt and John Voorhees 2012

All Rights Reserved

Data file name:  C:\Users\cfairbanks\OneDrive - Core States Group\Desktop\2018-03-29

2\Casey's Madison.mdb

Data file description:  

Rain file name:  C:\WinSLAMM Files\Rain Files\WisReg - Madison WI 1981.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_Com Inst Indust 

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

Start of Winter Season:  12/02              End of Winter Season:  03/12

Model Run Start Date:  01/01/81    Model Run End Date:  12/31/81

Date of run:  04-09-2018    Time of run:  15:33:26

Total Area Modeled (acres):  1.025

Years in Model Run:  1.00

                                                      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:               77803          -        130.0

      631.4          - 

Outfall Total with Controls:                           78003      -0.26%       25.33

      123.3      80.47%

Annualized Total After Outfall Controls:               78218                        

      123.7            
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