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1. Introduction 

We Energies owns and operates a solid waste disposal facility adjacent to the Pleasant Prairie 
Power Plant (PPPP) in Section 9, Township 1 North, Range 22 East, in the village of Pleasant 
Prairie, Kenosha County, Wisconsin.  The landfill property is bounded on the north by State 
Highway 50 (75th Street), on the south by Bain Station Road, and on the east and west by active 
rail lines.  The We Energies PPPP Ash Landfill is regulated as an industrial waste landfill by the 
Wisconsin Department of Natural Resources (WDNR) under the provisions of Chapter 289 
Wisconsin State Statues, and all applicable requirements of Chapters NR 500 of the Wisconsin 
Administrative Code.  The design, construction, operation, closure, and post-closure care 
requirements are specified in the WDNR conditionally approved Plan of Operations, License No. 
2786, FID# 230056310.  The construction of Cell 1 was completed and the landfill was placed 
into operation in 2014. 

In addition to the state regulations, the landfill is also required to comply with 40 CFR Part 257 
Subpart D – Standards for Disposal of Coal Combustion Residuals in Landfills and Surface 
Impoundments and is defined as a CCR unit and existing CCR landfill in accordance with 
§ 257.53.  Future landfill cells are permitted by the WDNR in the conditionally approved Plan of 
Operation and defined as lateral expansions under § 257.53 when developed. 

This report fulfills the requirements of § 257.81 - Run-on and run-off controls for CCR landfills 
for the PPPP Ash Landfill, Cell 1.  In accordance with 257.81(c)(1), this report describes how the 
run-on and run-off control systems have been designed and constructed to meet the applicable 
requirements and are supported by appropriate engineering calculations.   

This run-off and run-on system control plan includes the following sections: 

Section 1 – Introduction 

Section 2 – Storm and Stormwater Volume Determination  

Section 3 – Run-on Control System  

Section 4 – Run-off Control System 

Section 5 – Conclusion and Certification  

Section 6 – References  
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2. Storm and Stormwater Volume Determination 

§ 257.81 Run-on and run-off controls for CCR landfills requires that the owner or operator of an 
existing or new CCR landfill or any lateral expansion of a CCR landfill must design, construct, 
operate, and maintain a run-on control system to prevent flow onto the active portion of the CCR 
unit during the peak discharge from a 24-hour, 25-year storm; and a run-off control system from 
the active portion of the CCR unit to collect and control at least the water volume resulting from a 
24-hour, 25-year storm.  

Cell 1 of the PPPP Ash Landfill is approximately 301,422 square feet or 6.92 acres in size.  All 
precipitation that falls within the permitted limits of waste is contained within the cell and handled 
as leachate.  Any precipitation that falls outside the limits of waste is directed away from the active 
landfill.  Drawing C-1 – Existing Grade Survey 10-30-2015 located in Appendix A – Existing 
Conditions Drawings, shows Cell 1 of the PPPP Ash Landfill. 

The rainfall depth estimate for a 24-hour, 25-year storm for the PPPP Ash Landfill was 
determined following the procedures outlined in Precipitation-Frequency Atlas of the United 
States, Atlas 14, Volume 8, Version 2: Wisconsin.  For the PPPP Ash Landfill a 24-hour, 25-year 
storm will result in 4.52 inches of rainfall.  Calculations for determining the 24-hour, 25-year 
storm event are included in Appendix B: NOAA 14, Vol. 8 Rainfall Analysis and Run-off 
Volume.   

Table 2-1 summarizes the storm recurrence interval, rainfall depth, lined area of the CCR 
landfill, and minimum stormwater volume required to be managed within Cell 1.   

Table 2-1 Summary of Rainfall Precipitation and Run-off Volume Data 

Storm Recurrence 
Interval 

Rainfall Depth 
(inches) 

Cell 1 Lined Area 
(acres) 

Run-off Volume 
(acre-ft) 

24-hour, 25-year 4.52 6.92 2.61 
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3. Run-on Control System 

§ 257.81(a)(1) requires a run-on control system to prevent flow onto the active portions of the 
CCR unit during the peak discharge from a 24-hour, 25-year storm.  The federal rule defines 
“Run-on” as “any rainwater, leachate, or other liquid that drains over land onto any part of a 
CCR landfill.”   

In order to control stormwater and prevent run-on to the landfill, perimeter berms have been 
established around the north, east and west sides of the landfill to direct stormwater away 
from the active landfill.  Run-on stormwater sheet flows away from the perimeter berms to the 
drainage ditches that bound the site.  The perimeter berms also allow access around the north, 
east, and west sides of the landfill.  The access road constructed on top of the perimeter berms 
is graded to direct stormwater to the exterior of the berm away from the active landfill.   

Along the south side of the landfill, an intercell berm was constructed to prevent run-on from 
south of the landfill and to prevent run-off of contact water from the landfill.  A perimeter 
ditch along the outboard edge of the intercell berm directs run-on stormwater to the west and 
southwest away from the active area as shown on Drawing C-1 in Appendix A.  The intercell 
berm will eventually be buried with CCR when the landfill is expanded southward with the 
construction of Cell 2.  Stormwater drainage at the site is directed away from the landfill and 
eventually flows southward discharging to the unnamed tributaries of Jerome Creek.   

A stormwater run-off model was completed to confirm that the current run-on control system 
on the south side of the intercell berm is sufficiently sized to manage a 24-hour, 25-year 
precipitation event.  The rainfall depth estimate is 4.52 inches as previously discussed.  
HydroCAD 10.0 was used to model the stormwater on the south side of the Cell 1 intercell 
berm.  The stormwater run-on calculations for the ditch south of the intercell berm are included 
in Appendix C: Stormwater Run-on Calculations.  Based on stormwater run-on analysis the 
current run-on control system for Cell 1 of PPPP landfill will be able to handle the 24-hr, 25yr 
precipitation event without allowing any non-contact water to enter the limits of waste.  The 
estimated peak water level in the channel on the west side is 0.8-feet, and corresponds to an 
elevation of 686.8 feet.  The minimum height of the intercell berm is 687 feet; thus, the berm is 
high enough to not allow stormwater to enter the active Cell 1 area.  The conveyance channel 
south of the intercell berm is adequately sized to prevent run-on to Cell 1 associated with the 
24-hr, 25-yr precipitation event. 

The south side of the landfill, including the area permitted by the state of Wisconsin for future 
lateral expansion, is protected from the 1-percent-annual-chance or greater flood hazard by a 
levee system that has been accredited by the Federal Emergency Management Agency 
(FEMA), as shown in Appendix D: Excerpts from the Kenosha County FIS.  The floodplain 
levee was constructed to protect a portion of the permitted landfill space from being within the 
100-year floodplain of the Unnamed Tributary No. 2 and No. 3 to Jerome Creek.  Based on a 
review of current topography and FEMA Flood Levee Certification (GEI, 2013) the PPPP Ash 
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Landfill has an acceptable run-on control system that follows current engineering standards 
and is in compliance with § 257.81(a)(1). 
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4. Run-off Control System 

§ 257.81(a)(2) requires a run-off control system from the active portion of the CCR unit to 
collect and control at least the water volume resulting from a 24-hour, 25-year storm.  The 
federal rule defines “Run-off” as “any rainwater, leachate, or other liquid that drains over 
land from any part of a CCR landfill.”  

During the operation and filling of Cell 1, precipitation within the landfill is handled as 
contact stormwater and treated as leachate in accordance with § 257.3-3.  The contact 
stormwater is directed to the temporary containment ditch along the perimeter edge of the cell, 
inside of the landfill.  The contact water is then routed to a stormwater surge area.  The 
stormwater surge area is located in the southwest corner of Cell 1 along the intercell berm.  
Contact water that collects in the surge area is allowed to infiltrate into the leachate collection 
system and disposed of in accordance with the landfill’s Plan of Operations.  

In general, temporary containment ditches at the perimeter of the landfill cell are a minimum 
of 24 inches deep and have a 3H:1V exterior slope and  2H:1V maximum interior side slope.  
The exterior slope of the ditch is the top of the granular drainage layer of the leachate 
collection system.  Therefore, although contact stormwater will infiltrate once it reaches the 
perimeter ditch, for the stormwater modeling and sizing purposes, we have conservatively 
assumed that no infiltration takes place in the ditch.  The interior slope is cut into the CCR 
disposed of in the landfill.  Along the access road, a cattle bridge or cattle guard is installed to 
function as a hydraulic break and prevent stormwater from running down the road and 
escaping the site.  The cattle bridge also allows for the continuation of the containment ditch.  
Upon closure of the landfill, the temporary stormwater containment ditch will be filled with 
soil or CCR prior to placement of the final cover system.   

A stormwater run-off model was completed to confirm that the current run-off control system for 
the operation of Cell 1 at the PPPP Ash Landfill can adequately manage a 24-hour, 25-year 
precipitation event.  The rainfall depth estimate is 4.52 inches as previously discussed.  The 
stormwater flow was modeled using HydroCAD 10.0 to model the maximum operation filling 
condition, just before closure of the cell.  This condition will have the steepest and longest slopes 
directing stormwater to the temporary containment ditches.  The stormwater run-off calculations 
for Cell 1 of the landfill are included in Appendix E: Stormwater Run-off Calculations.   

Based on the analysis, the run-off control system for Cell 1 of the PPPP Ash Landfill is able to 
contain, manage, and control the run-off from a 24-hour, 25-year precipitation event without 
allowing any contact water to escape the permitted limits of waste.  The estimated peak water 
level in the west and east conveyance channel is 1.33 feet and 1.30 feet, respectively.  The 
minimum depth of the channel is 2-feet-deep.  The intercell stormwater surge area has a crest 
elevation of approximately El. 687 feet and the estimated water level associated with the 24-
hour, 25-year storm in Cell 1 is El. 686.48 feet.  Both the temporary stormwater containment 
ditches and the stormwater surge area are designed to contain, manage, and control the run-off 
from Cell 1 associated with a 24-hour, 25-year storm event.   
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NOAA 14, Vol. 8 Rainfall Analysis and Run-off Volume  



 

Client We Energies Page 1 of 4 

Project PPPP LF Run-on and Run-off Control Plan Rev. 0 

By C. Fritsch Chk. J. Trast App. J. Trast 

Date 09/19/2016 Date 10/7/2016 Date 10/7/2016 

GEI Project No. 1610534 Document No. N/A 

Subject NOAA 14, Vol. 8 Rainfall Analysis and Run-off Volume 

Purpose: 

The purpose of this calculation is to estimate the 24-hr, 25-yr precipitation event at Pleasant Prairie Power 

Plant (PPPP) landfill.  The 24-hr, 25-yr precipitation event is required for the run-on and run-off control 

system plan for the landfill. 

Procedure: 

The rainfall depth estimation follows the procedures outlined in Precipitation-Frequency (PF) Atlas of the 

United States (Atlas 14, Volume 8, Version 2: Wisconsin). 

As instructed in Atlas 14, the user is referred to the NOAA Precipitation Frequency Data Server (PFDS)   

http://hdsc.nws.noaa.gov/hdsc/pfds/index.html.  The approximate center of the landfill was input into the 

PFDS and the PF estimates were returned. 

Landfill Centroid Coordinates 

42°33'53.64"N         42.5649° 

87°54'6.84"W        -87.9019° 

 

 

Landfill Centroid 



 

Client We Energies Page 2 of 4 

Project PPPP LF Run-on and Run-off Control Plan Rev. 0 

By C. Fritsch Chk. J. Trast App. J. Trast 

Date 09/19/2016 Date 10/7/2016 Date 10/7/2016 

GEI Project No. 1610534 Document No. N/A 

Subject NOAA 14, Vol. 8 Rainfall Analysis and Run-off Volume 

Tabular Output from the PFDS:  

 

 

  



 

Client We Energies Page 3 of 4 

Project PPPP LF Run-on and Run-off Control Plan Rev. 0 

By C. Fritsch Chk. J. Trast App. J. Trast 

Date 09/19/2016 Date 10/7/2016 Date 10/7/2016 

GEI Project No. 1610534 Document No. N/A 

Subject NOAA 14, Vol. 8 Rainfall Analysis and Run-off Volume 

Graphical Output from the PFDS:  
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Project PPPP LF Run-on and Run-off Control Plan Rev. 0 

By C. Fritsch Chk. J. Trast App. J. Trast 

Date 09/19/2016 Date 10/7/2016 Date 10/7/2016 

GEI Project No. 1610534 Document No. N/A 

Subject NOAA 14, Vol. 8 Rainfall Analysis and Run-off Volume 

Background:  

The Cell 1 foot print covers approximately 301,422 square-feet (6.92 acres).  

Regulations: 

The PPPP Landfill is regulated under 40 CFR Part 257 Subpart D – Standards for Disposal of Coal 

Combustion Residuals (CCR) in Landfills and Surface Impoundments as an existing landfill.  The regulations 

specify that landfill must have the following plans in place: 

 A run-on control system to prevent flow onto the active portion of the CCR unit during the peak 

discharge from a 24-hour, 25-year storm. 

 A run-off control system from the active portion of the CCR unit to collect and control at least the 

water volume resulting from a 24-hour, 25-year storm.  

Conclusion: 

The following is a summary of the determined runoff volume from Cell 1 of the PPPP landfill.  The volume 

was conservatively assumed to be the equal to the surface area * the rainfall depth and does not include 

losses related to infiltration, evaporation, or depression storage 

  Precipitation 

  inches feet 

24-hr, 25-yr 4.52 0.377 

 
25-yr Inflow Volume 2.61 (acre-feet) 
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Stormwater Run-on Calculations  

 



 

Client We Energies Page 1 of 1 

Project PPPP LF Run-on and Run-off Control Plan Rev. 0 

By C. Fritsch Chk. J. Trast App. J. Trast 

Date 10/12/2016 Date 10/13/2016 Date 10/13/2016 

GEI Project No. 1610534 Document No. N/A 

Subject Stormwater Run-on Calculations 

Purpose: 

The purpose of this calculation is to model the stormwater run-on associated with 24-hr, 25-yr precipitation event at 
Pleasant Prairie Power Plant (PPPP) landfill around Cell 1.  In addition, this analysis was completed to confirm the 
current run-on control system for the construction of Cell 1 can adequately manage the 25-yr precipitation event. 

Background: 

Perimeter berms have been established around the landfill to prevent run‐on to the facility and direct run‐off away 
from the active landfill.  The perimeter berm allows access around the north, east, and west sides of the landfill.  The 
access road constructed on top of the perimeter berms is graded to direct stormwater to the exterior of the berm 
away from the active landfill.  Along the south side of the landfill, an intercell berm was constructed to prevent run-
on from south of the landfill and to prevent run-off of contact water from the landfill.  The intercell berm will 
eventually be buried with ash when the landfill is expanded southward with the construction of Cell 2.  Precipitation 
that falls on the intercell berm is directed to the south, away from the active landfill.  Stormwater drainage at the site 
is directed away from the landfill and eventually flows southward discharging to the unnamed tributaries of Jerome 
Creek.   

Design Criteria and Assumptions: 

1. The rainfall depth estimation for the 24-hr, 25-yr event was determined to be 4.52 inches (included under a 
separated calculation package).  The rainfall depth was determined by following procedures outlined in 
Precipitation-Frequency (PF) Atlas of the United States (Atlas 14, Volume 8, Version 2: Wisconsin). 

2. Stormwater will be modeled to a temporary construction condition of Cell 1 prior to the commencement of 
Cell 2 construction. 

3. HydroCAD 10.0 was used to model the stormwater on the south side of the Cell 1intercell berm to confirm 
the current conveyance ditch is adequately sized to manage the 25-yr precipitation event without allowing 
stormwater to enter Cell 1 of the landfill.   

4. Subcatchment, and reach parameters are included in the attached HydroCAD Report. 

Results:  

The attached HydroCAD report includes input and output for the stormwater run-off model developed for drainage 
swale on south of the intercell berm.  Based on stormwater run-on analysis the current run-on control system for Cell 
1 of PPPP landfill will be able to handle the 24-hr, 25yr precipitation event without allowing any non-contact water to 
enter the limits of waste.  The estimated peak water level in the channel on the west side is 0.8-feet, and corresponds 
to an elevation of 686.8 feet.  The minimum height of the intercell berm is 687 feet; thus, the berm is high enough to 
not allow stormwater to enter the active Cell 1 area.  The conveyance channel south of the intercell berm is 
adequately sized to prevent run-on to Cell 1 associated with the 24-hr, 25-yr precipitation event. 

Attachments:  

• Figure 1 –Stormwater Conveyance Diagram 
• HydroCAD Summary Report 
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Fig. 1

Run-on and Run-off Control Plan

Pleasant Prairie Ash Landfill Cell #1

Pleasant Prairie, Wisconsin

We Energies

Milwaukee, Wisconsin

Stormwater Flow Diagram

October 2016Project 1610534

INTERCELL BERM

AREA MIN EL. 687
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DITCH AREA, 1S
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1S

Conveyance Ditch Area

1R

West Ditch

Routing Diagram for C1601534_Cell1 Stormwater Runon
Prepared by GEI Consultants, Inc.,  Printed 10/12/2016

HydroCAD® 10.00  s/n 04920  © 2011 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



C1601534_Cell1 Stormwater Runon
  Printed  10/12/2016Prepared by GEI Consultants, Inc.

Page 2HydroCAD® 10.00  s/n 04920  © 2011 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

2.026 86 Pasture/grassland/range, Poor, HSG C  (1S)
2.026 86 TOTAL AREA



C1601534_Cell1 Stormwater Runon
  Printed  10/12/2016Prepared by GEI Consultants, Inc.

Page 3HydroCAD® 10.00  s/n 04920  © 2011 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
2.026 HSG C 1S
0.000 HSG D
0.000 Other
2.026 TOTAL AREA



C1601534_Cell1 Stormwater Runon
  Printed  10/12/2016Prepared by GEI Consultants, Inc.

Page 4HydroCAD® 10.00  s/n 04920  © 2011 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 2.026 0.000 0.000 2.026 Pasture/grassland/range, Poor 1S
0.000 0.000 2.026 0.000 0.000 2.026 TOTAL AREA



Type II 24-hr  25-yr, 24-hr Rainfall=4.52"C1601534_Cell1 Stormwater Runon
  Printed  10/12/2016Prepared by GEI Consultants, Inc.

Page 5HydroCAD® 10.00  s/n 04920  © 2011 HydroCAD Software Solutions LLC

Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=88,245 sf   0.00% Impervious   Runoff Depth=3.02"Subcatchment 1S: Conveyance Ditch Area
   Flow Length=1,232'   Tc=19.4 min   CN=86   Runoff=6.84 cfs  0.510 af

Avg. Flow Depth=0.80'   Max Vel=1.96 fps   Inflow=6.84 cfs  0.510 afReach 1R: West Ditch
n=0.022   L=200.0'   S=0.0025 '/'   Capacity=377.56 cfs   Outflow=6.66 cfs  0.510 af

Total Runoff Area = 2.026 ac   Runoff Volume = 0.510 af   Average Runoff Depth = 3.02"
100.00% Pervious = 2.026 ac     0.00% Impervious = 0.000 ac



Type II 24-hr  25-yr, 24-hr Rainfall=4.52"C1601534_Cell1 Stormwater Runon
  Printed  10/12/2016Prepared by GEI Consultants, Inc.

Page 6HydroCAD® 10.00  s/n 04920  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Conveyance Ditch Area

Runoff = 6.84 cfs @ 12.12 hrs,  Volume= 0.510 af,  Depth= 3.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr, 24-hr Rainfall=4.52"

Area (sf) CN Description
88,245 86 Pasture/grassland/range, Poor, HSG C
88,245 100.00% Pervious Area

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

1.6 32 0.2500 0.34 Sheet Flow, Side Slopes
Grass: Short   n= 0.150   P2= 2.69"

17.8 1,200 0.0056 1.12 Shallow Concentrated Flow, drainage swale
Grassed Waterway   Kv= 15.0 fps

19.4 1,232 Total

Subcatchment 1S: Conveyance Ditch Area

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type II 24-hr
25-yr

24-hr Rainfall=4.52"
Runoff Area=88,245 sf

Runoff Volume=0.510 af
Runoff Depth=3.02"
Flow Length=1,232'

Tc=19.4 min
CN=86

6.84 cfs
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Summary for Reach 1R: West Ditch

Inflow Area = 2.026 ac, 0.00% Impervious,  Inflow Depth = 3.02"    for  25-yr, 24-hr event
Inflow = 6.84 cfs @ 12.12 hrs,  Volume= 0.510 af
Outflow = 6.66 cfs @ 12.17 hrs,  Volume= 0.510 af,  Atten= 3%,  Lag= 3.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.96 fps,  Min. Travel Time= 1.7 min
Avg. Velocity = 0.72 fps,  Avg. Travel Time= 4.7 min

Peak Storage= 691 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.80'
Bank-Full Depth= 4.00'  Flow Area= 70.4 sf,  Capacity= 377.56 cfs

1.00'  x  4.00'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 4.9  3.4 '/'   Top Width= 34.20'
Length= 200.0'   Slope= 0.0025 '/'
Inlet Invert= 686.00',  Outlet Invert= 685.50'

‡

Reach 1R: West Ditch

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=2.026 ac
Avg. Flow Depth=0.80'

Max Vel=1.96 fps
n=0.022
L=200.0'

S=0.0025 '/'
Capacity=377.56 cfs

6.84 cfs
6.66 cfs
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Excerpts from the Kenosha County FIS 

 



VOLUME 1 OF 2 

KENOSHA COUNTY, 
WISCONSIN,
AND INCORPORATED AREAS 

Community 
    Name 

Community 
Number 

Bristol, Village of 550595 

*Genoa City, Village of 550465 

Kenosha, City of 550209 

Kenosha County, Unincorporated Areas 550523 

Paddock Lake, Village of 550073 

Pleasant Prairie, Village of 550613 

Silver Lake, Village of 550210 

Twin Lakes, Village of 550211 

*No Special Flood Hazard Areas Identified  

EFFECTIVE:
June 19, 2012 

Federal Emergency Management Agency 
FLOOD INSURANCE STUDY NUMBER 

55059CV001A



26

TABLE 6 - SUMMARY OF DISCHARGES

FLOODING SOURCE        
AND LOCATION

DRAINAGE
AREA

  (sq. miles)

PEAK DISCHARGES (cfs)

10-
PERCENT 
ANNUAL 
CHANCE

2-PERCENT 
ANNUAL
CHANCE

1-PERCENT 
ANNUAL 
CHANCE

0.2-PERCENT 
ANNUAL 
CHANCE

UNNAMED TRIBUTARY 
NO. 2 TO DES PLAINES 
RIVER
  At Confluence with Des 
    Plaines River 0.6 149 229 268 *
UNNAMED TRIBUTARY 
NO. 2 TO JEROME 
CREEK
  At Confluence with Jerome 
    Creek           0.3 36 41 43 *
UNNAMED TRIBUTARY 
NO. 2 TO SALEM 
BRANCH BRIGHTON 
CREEK
  At Confluence with Salem 
    Branch Brighton Creek           0.8 69 97 110 *
UNNAMED TRIBUTARY 
NO. 3 TO DUTCH GAP 
CANAL
  At Confluence with Dutch 
    Gap Canal           3.5 63 106 129 *
UNNAMED TRIBUTARY 
NO. 3 TO JEROME 
CREEK
  At Confluence with Jerome 
    Creek           0.7 19 23 25 *
  Just upstream of divergence 
    with Unnamed Tributary   
    No. 2 to Jerome Creek            * 35 39 41 *
UNNAMED TRIBUTARY 
NO. 3 TO SALEM 
BRANCH BRIGHTON 
CREEK
  At Confluence with Salem   
    Branch Brighton Creek           0.7 34 48 55 *
UNNAMED TRIBUTARY 
TO NO. 4 TO DUTCH 
GAP CANAL
  At Confluence with Dutch 
    Gap Canal          1.6 35 62 77 *



CROSS SECTION DISTANCE WIDTH
(FEET)

SECTION
AREA

(SQUARE
FEET)

MEAN
VELOCITY
(FEET PER
SECOND)

WIDTH
REDUCED

FROM PRIOR
STUDY
(FEET)

REGULATORY WITHOUT
FLOODWAY

WITH
FLOODWAY INCREASE

UNNAMED
TRIBUTARY NO. 2 TO
DES PLAINES RIVER

(CONTINUED)
K 8,3801 31 53 1.8 0 704.1 704.1 704.1 0.0

UNNAMED
TRIBUTARY NO. 2 TO 588.9

JEROME CREEK
A 1,9612 33 107 0.4 0 680.8 680.8 680.8 0.0
B 2,1092 29 92 0.6 0 680.8 680.8 680.8 0.0
C 2,4682 93 260 0.3 0 680.9 680.9 680.9 0.0
D 2,7802 162 262 0.3 0 680.9 680.9 680.9 0.0
E 3,4402 172 217 0.3 0 680.9 680.9 680.9 0.0

FLOODING SOURCE FLOODWAY 1-PERCENT-ANNUAL-CHANCE FLOOD 
WATER SURFACE ELEVATION (FEET NAVD 88)

E 3,440 172 217 0.3 0 680.9 680.9 680.9
F 4,0002 142 178 0.2 0 681.0 681.0 681.0 0.0

UNNAMED
TRIBUTARY NO. 2 TO 

SALEM BRANCH
BRIGHTON CREEK

A 1003 * * * * 752.1 * * *
B 9503 * * * * 763.1 * * *
C 1,3523 * * * * 768.3 * * *
D 1,6213 * * * * 768.6 * * *
E 1,8743 * * * * 772.7 * * *
F 2,7673 * * * * 780.6 * * *
G 3,2163 * * * * 789.1 * * *

    FEDERAL EMERGENCY MANAGEMENT AGENCY

KENOSHA COUNTY, WI
 AND INCORPORATED AREAS

FLOODWAY DATA

UNNAMED TRIBUTARY 2 TO DES PLAINES RIVER - UNNAMED TRIBUTARY NO. 2 TO 
JEROME CREEK - UNNAMED TRIBUTARY NO. 2 TO SALEM BRANCH BRIGHTON CREEK

1FEET ABOVE CONFLUENCE WITH UNNAMED TRIBUTARY NO. 1E  TO DES PLAINES RIVER, 2FEET ABOVE CONFLUENCE WITH JEROME CREEK, 3FEET ABOVE CONFLUENCE WITH SALEM BRANCH BRIGHTON 
CREEK, *DATA NOT AVAILABLE

TAB
LE 9



CROSS SECTION DISTANCE WIDTH
(FEET)

SECTION
AREA

(SQUARE
FEET)

MEAN
VELOCITY
(FEET PER
SECOND)

WIDTH
REDUCED

FROM PRIOR
STUDY
(FEET)

REGULATORY WITHOUT
FLOODWAY

WITH
FLOODWAY INCREASE

UNNAMED
TRIBUTARY NO. 3 TO

JEROME CREEK
A 1,9501 5 11 2.3 0 680.5 680.5 680.5 0.0
B 2,2001 40 98 0.3 0 680.5 680.5 680.5 0.0
C 2,3951 4 12 2.1 0 680.5 680.5 680.5 0.0
D 2,5151 4 17 1.4 0 680.5 680.5 680.5 0.0
E 2,5561 4 15 1.6 0 588.9 680.6 680.6 0.0
F 2,9461 20 40 0.8 0 680.7 680.7 680.7 0.0
G 4,4291 3 9 4.8 0 681.0 681.0 681.0 0.0
H 4,5041 3 10 4.3 0 681.9 681.9 681.9 0.0
I 4,9841 472 302 0.2 0 682.3 682.3 682.3 0.0
J 6,8791 37 33 1.7 0 683.4 683.4 683.4 0.0
K 7 0591 122 38 1 8 0 684 0 684 0 684 0 0 0

FLOODING SOURCE FLOODWAY 1-PERCENT-ANNUAL-CHANCE FLOOD 
WATER SURFACE ELEVATION (FEET NAVD 88)

K 7,059 122 38 1.8 0 684.0 684.0 684.0 0.0
L 7,1851 130 56 1.0 0 684.3 684.3 684.3 0.0
M 7,7551 8 19 2.2 0 687.7 687.7 687.7 0.0

UNNAMED
TRIBUTARY NO. 3 TO

SALEM BRANCH
BRIGHTON CREEK

A 2012 * * * * 756.8 * * *
B 6232 * * * * 762.8 * * *
C 8982 * * * * 769.2 * * *
D 1,1192 * * * * 771.0 * * *
E 1,4632 * * * * 775.4 * * *
F 2,6562 * * * * 789.9 * * *

    FEDERAL EMERGENCY MANAGEMENT AGENCY

KENOSHA COUNTY, WI
 AND INCORPORATED AREAS

FLOODWAY DATA

UNNAMED TRIBUTARY NO. 3 TO JEROME CREEK - UNNAMED TRIBUTARY NO. 3 TO 
SALEM BRANCH BRIGHTON CREEK

1FEET ABOVE CONFLUENCE WITH JEROME CREEK, 2FEET ABOVE CONFLUENCE WITH SALEM BRANCH BRIGHTON CREEK, *DATA NOT AVAILABLE

TAB
LE 9
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Stormwater Run-off Calculations  

 



 

Client We Energies Page 1 of 1 

Project PPPP LF Run-on and Run-off Control Plan Rev. 0 

By C. Fritsch Chk. J. Trast App. J. Trast 

Date 09/27/2016 Date 10/7/2016 Date 10/7/2016 

GEI Project No. 1610534 Document No. N/A 

Subject Stormwater Run-off Calculations 

Purpose: 

The purpose of this calculation is to model the stormwater run-off associated with 24-hr, 25-yr precipitation event at 
Pleasant Prairie Power Plant (PPPP) landfill from Cell 1.  In addition, this analysis was completed to confirm the 
current run-off control system for the construction of Cell 1 can adequately manage the 25-yr precipitation event. 

Design Criteria and Assumptions: 

1. The rainfall depth estimation for the 24-hr, 25-yr event was determined to be 4.52 inches (included under a 
separated calculation package).  The rainfall depth was determined by following procedures outlined in 
Precipitation-Frequency (PF) Atlas of the United States (Atlas 14, Volume 8, Version 2: Wisconsin). 

2. Stormwater will be modeled to a temporary construction condition of Cell 1 prior to the commencement of 
Cell 2 construction.   

3. Stormwater on the Cell was divided into four subcatchments: northwest, northeast, south, and stormwater 
surge area, as shown on Figure 1.  Flow from the northwest and northeast subcatchments will consist of 
sheet flow until it is collected by a conveyance channel at the toe of the slope.  The stormwater is then 
transported in the conveyance channels into an intercell stormwater surge area.  From the intercell 
stormwater surge area the water infiltrates into leachate collection granular drainage layer and is treated as 
leachate.  The south subcatchment consists of sheet flow and is transported directly into the intercell 
stormwater surge area.  Stormwater flowlines, subcatchments, and the intercell stormwater surge area are 
shown on Figure 1.   

4. HydroCAD 10.0 was used to model the stormwater associated with Cell 1 of the PPPP landfill.     
5. Subcatchment, reach, and detention parameters are included in the attached HydroCAD Report.       

Results:  

The attached HydroCAD report includes input and output for the stormwater run-off model developed for Cell 1 of 
the PPPP landfill.  Based on stormwater run-off analysis the current run-off control system for Cell 1 of PPPP landfill 
will be able to handle the 24-hr, 25yr precipitation event without allowing any contact water to escape the permitted 
limits of waste.  The estimated peak water level in the west and east conveyance channel is 1.33 feet and 1.30 feet, 
respectively.  The minimum depth of the channel is 2 foot high.  The intercell stormwater surge area has a minimum 
liner crest elevation of approximately El. 686.5 feet (berm height El. 687 feet), and the estimated water level 
associated with the stormwater from Cell 1 is El. 686.48 feet.  Both the conveyance channels and the pond area are 
designed to handle the run-off from Cell 1 associated with the 24-hr, 25-yr precipitation event.        

 

Attachments:  

• Figure 1 –Stormwater Conveyance Diagram 
• HydroCAD Summary Report 



SOURCE:

1. PLAN BASED DWG C-1, PPPP ASH

LANDFILL CELL 1

Consultants
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Fig. 1

Run-on and Run-off Control Plan

Pleasant Prairie Ash Landfill Cell #1

Pleasant Prairie, Wisconsin

We Energies

Milwaukee, Wisconsin

Stormwater Flow Diagram

October 2016Project 1610534

SUBCATCHMENT

1S

SUBCATCHMENT

2S

EAST DITCH

1R

WEST DITCH

2R

SUBCATCHMENT

2S

STORMWATER SURGE

DETENTION AREA 2P

STORMWATER SURGE AREA 4S



1S

Northeast Slope

2S

Northwest Slope

3S

South Slope

4S

Storm Surge Area

1R

East Ditch

2R

West Ditch

2P

Stormwater Surge Area

Routing Diagram for C1601534_Cell1 Stormwater Runoff
Prepared by GEI Consultants, Inc.,  Printed 10/12/2016

HydroCAD® 10.00  s/n 04920  © 2011 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



C1601534_Cell1 Stormwater Runoff
  Printed  10/12/2016Prepared by GEI Consultants, Inc.

Page 2HydroCAD® 10.00  s/n 04920  © 2011 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

6.941 91 Newly graded area, HSG C  (1S, 2S, 3S, 4S)
6.941 91 TOTAL AREA



C1601534_Cell1 Stormwater Runoff
  Printed  10/12/2016Prepared by GEI Consultants, Inc.
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
6.941 HSG C 1S, 2S, 3S, 4S
0.000 HSG D
0.000 Other
6.941 TOTAL AREA



C1601534_Cell1 Stormwater Runoff
  Printed  10/12/2016Prepared by GEI Consultants, Inc.
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 6.941 0.000 0.000 6.941 Newly graded area 1S, 2S, 3S, 4S
0.000 0.000 6.941 0.000 0.000 6.941 TOTAL AREA



Type II 24-hr  25-yr, 24-hr Rainfall=4.52"C1601534_Cell1 Stormwater Runoff
  Printed  10/12/2016Prepared by GEI Consultants, Inc.

Page 5HydroCAD® 10.00  s/n 04920  © 2011 HydroCAD Software Solutions LLC

Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=65,209 sf   0.00% Impervious   Runoff Depth=3.52"Subcatchment 1S: Northeast Slope
   Flow Length=100'   Tc=1.3 min   CN=91   Runoff=9.58 cfs  0.439 af

Runoff Area=64,652 sf   0.00% Impervious   Runoff Depth=3.52"Subcatchment 2S: Northwest Slope
   Flow Length=100'   Tc=1.3 min   CN=91   Runoff=9.50 cfs  0.435 af

Runoff Area=104,504 sf   0.00% Impervious   Runoff Depth=3.52"Subcatchment 3S: South Slope
   Flow Length=92'   Tc=1.1 min   CN=91   Runoff=15.51 cfs  0.703 af

Runoff Area=68,000 sf   0.00% Impervious   Runoff Depth=3.52"Subcatchment 4S: Storm Surge Area
   Tc=0.0 min   CN=91   Runoff=10.31 cfs  0.458 af

Avg. Flow Depth=1.30'   Max Vel=1.70 fps   Inflow=9.58 cfs  0.439 afReach 1R: East Ditch
n=0.022   L=742.0'   S=0.0013 '/'   Capacity=22.72 cfs   Outflow=6.90 cfs  0.439 af

Avg. Flow Depth=1.33'   Max Vel=1.54 fps   Inflow=9.50 cfs  0.435 afReach 2R: West Ditch
n=0.022   L=754.0'   S=0.0010 '/'   Capacity=20.24 cfs   Outflow=6.68 cfs  0.435 af

Peak Elev=686.48'  Storage=88,625 cf   Inflow=30.71 cfs  2.035 afPond 2P: Stormwater Surge Area
   Outflow=0.00 cfs  0.000 af

Total Runoff Area = 6.941 ac   Runoff Volume = 2.035 af   Average Runoff Depth = 3.52"
100.00% Pervious = 6.941 ac     0.00% Impervious = 0.000 ac



Type II 24-hr  25-yr, 24-hr Rainfall=4.52"C1601534_Cell1 Stormwater Runoff
  Printed  10/12/2016Prepared by GEI Consultants, Inc.
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Summary for Subcatchment 1S: Northeast Slope

[49] Hint: Tc<2dt may require smaller dt

Runoff = 9.58 cfs @ 11.90 hrs,  Volume= 0.439 af,  Depth= 3.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr, 24-hr Rainfall=4.52"

Area (sf) CN Description
* 65,209 91 Newly graded area, HSG C

65,209 100.00% Pervious Area

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

0.9 32 0.0050 0.58 Sheet Flow, Top of Slope
Smooth surfaces   n= 0.011   P2= 2.69"

0.4 68 0.2500 3.21 Sheet Flow, Side Slope
Smooth surfaces   n= 0.011   P2= 2.69"

1.3 100 Total

Subcatchment 1S: Northeast Slope

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type II 24-hr
25-yr

24-hr Rainfall=4.52"
Runoff Area=65,209 sf

Runoff Volume=0.439 af
Runoff Depth=3.52"

Flow Length=100'
Tc=1.3 min

CN=91

9.58 cfs
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Summary for Subcatchment 2S: Northwest Slope

[49] Hint: Tc<2dt may require smaller dt

Runoff = 9.50 cfs @ 11.90 hrs,  Volume= 0.435 af,  Depth= 3.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr, 24-hr Rainfall=4.52"

Area (sf) CN Description
* 64,652 91 Newly graded area, HSG C

64,652 100.00% Pervious Area

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

0.9 32 0.0050 0.58 Sheet Flow, Top of slope
Smooth surfaces   n= 0.011   P2= 2.69"

0.4 68 0.2500 3.21 Sheet Flow, Side Slope
Smooth surfaces   n= 0.011   P2= 2.69"

1.3 100 Total

Subcatchment 2S: Northwest Slope

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type II 24-hr
25-yr

24-hr Rainfall=4.52"
Runoff Area=64,652 sf

Runoff Volume=0.435 af
Runoff Depth=3.52"

Flow Length=100'
Tc=1.3 min

CN=91

9.50 cfs
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Summary for Subcatchment 3S: South Slope

[49] Hint: Tc<2dt may require smaller dt

Runoff = 15.51 cfs @ 11.90 hrs,  Volume= 0.703 af,  Depth= 3.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr, 24-hr Rainfall=4.52"

Area (sf) CN Description
104,504 91 Newly graded area, HSG C
104,504 100.00% Pervious Area

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

0.8 26 0.0050 0.55 Sheet Flow, Top of Slope
Smooth surfaces   n= 0.011   P2= 2.69"

0.3 66 0.3330 3.57 Sheet Flow, Side Slope
Smooth surfaces   n= 0.011   P2= 2.69"

1.1 92 Total

Subcatchment 3S: South Slope

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type II 24-hr
25-yr

24-hr Rainfall=4.52"
Runoff Area=104,504 sf

Runoff Volume=0.703 af
Runoff Depth=3.52"

Flow Length=92'
Tc=1.1 min

CN=91

15.51 cfs
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Summary for Subcatchment 4S: Storm Surge Area

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 10.31 cfs @ 11.89 hrs,  Volume= 0.458 af,  Depth= 3.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr, 24-hr Rainfall=4.52"

Area (sf) CN Description
68,000 91 Newly graded area, HSG C
68,000 100.00% Pervious Area

Subcatchment 4S: Storm Surge Area

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
25-yr

24-hr Rainfall=4.52"
Runoff Area=68,000 sf

Runoff Volume=0.458 af
Runoff Depth=3.52"

Tc=0.0 min
CN=91

10.31 cfs



Type II 24-hr  25-yr, 24-hr Rainfall=4.52"C1601534_Cell1 Stormwater Runoff
  Printed  10/12/2016Prepared by GEI Consultants, Inc.

Page 10HydroCAD® 10.00  s/n 04920  © 2011 HydroCAD Software Solutions LLC

Summary for Reach 1R: East Ditch

Inflow Area = 1.497 ac, 0.00% Impervious,  Inflow Depth = 3.52"    for  25-yr, 24-hr event
Inflow = 9.58 cfs @ 11.90 hrs,  Volume= 0.439 af
Outflow = 6.90 cfs @ 12.08 hrs,  Volume= 0.439 af,  Atten= 28%,  Lag= 10.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.70 fps,  Min. Travel Time= 7.3 min
Avg. Velocity = 0.48 fps,  Avg. Travel Time= 25.9 min

Peak Storage= 3,126 cf @ 11.96 hrs
Average Depth at Peak Storage= 1.30'
Bank-Full Depth= 2.00'  Flow Area= 10.0 sf,  Capacity= 22.72 cfs

0.00'  x  2.00'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 2.0  3.0 '/'   Top Width= 10.00'
Length= 742.0'   Slope= 0.0013 '/'
Inlet Invert= 690.81',  Outlet Invert= 689.88'

Reach 1R: East Ditch

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=1.497 ac
Avg. Flow Depth=1.30'

Max Vel=1.70 fps
n=0.022
L=742.0'

S=0.0013 '/'
Capacity=22.72 cfs

9.58 cfs

6.90 cfs



Type II 24-hr  25-yr, 24-hr Rainfall=4.52"C1601534_Cell1 Stormwater Runoff
  Printed  10/12/2016Prepared by GEI Consultants, Inc.

Page 11HydroCAD® 10.00  s/n 04920  © 2011 HydroCAD Software Solutions LLC

Summary for Reach 2R: West Ditch

Inflow Area = 1.484 ac, 0.00% Impervious,  Inflow Depth = 3.52"    for  25-yr, 24-hr event
Inflow = 9.50 cfs @ 11.90 hrs,  Volume= 0.435 af
Outflow = 6.68 cfs @ 12.10 hrs,  Volume= 0.435 af,  Atten= 30%,  Lag= 11.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.54 fps,  Min. Travel Time= 8.1 min
Avg. Velocity = 0.42 fps,  Avg. Travel Time= 29.7 min

Peak Storage= 3,346 cf @ 11.96 hrs
Average Depth at Peak Storage= 1.33'
Bank-Full Depth= 2.00'  Flow Area= 10.0 sf,  Capacity= 20.24 cfs

0.00'  x  2.00'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 3.0  2.0 '/'   Top Width= 10.00'
Length= 754.0'   Slope= 0.0010 '/'
Inlet Invert= 690.81',  Outlet Invert= 690.06'

Reach 2R: West Ditch

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=1.484 ac
Avg. Flow Depth=1.33'

Max Vel=1.54 fps
n=0.022
L=754.0'

S=0.0010 '/'
Capacity=20.24 cfs

9.50 cfs

6.68 cfs
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Summary for Pond 2P: Stormwater Surge Area

Inflow Area = 6.941 ac, 0.00% Impervious,  Inflow Depth = 3.52"    for  25-yr, 24-hr event
Inflow = 30.71 cfs @ 11.90 hrs,  Volume= 2.035 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 686.48' @ 70.50 hrs   Surf.Area= 36,959 sf   Storage= 88,625 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 682.00' 108,851 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

682.00 4,400 0 0
684.00 16,616 21,016 21,016
686.00 34,111 50,727 71,743
687.00 40,105 37,108 108,851

Pond 2P: Stormwater Surge Area

Inflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Inflow Area=6.941 ac
Peak Elev=686.48'
Storage=88,625 cf

30.71 cfs
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