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July 24, 2024 

Mr. Tony Peterson 
Waste and Materials Management Program 
Wisconsin Department of Natural Resources 
Eau Claire Service Center 
1300 W. Clairemont Avenue 
Eau Claire, WI  54701 

Subject: Dairyland Power Cooperative – Alma Off-Site Disposal Facility Phase IV Landfill 
Plan of Operation Modification for Initial Permitting of Coal Combustion Residuals (CCR) 
Landfills – Addendum 2, Town of Belvidere, Buffalo County, Wisconsin  
(License #4126) 

Dear Mr. Peterson: 

On behalf of Dairyland Power Cooperative (DPC), this letter provides responses to the Wisconsin 
Department of Natural Resources (WDNR)’s April 15, 2024 Incompleteness Determination 
(Incompleteness Letter) for the Plan of Operation Approval Modification for Initial Permitting of CCR 
Landfills at the DPC Alma Off-Site Disposal Facility, Phase IV Landfill (Phase IV Landfill).  This is 
Addendum 2 to the January 30, 2023 Plan of Operation Modification for the Phase IV Landfill (January 
2023 Plan Mod). 

This addendum is presented in the form of a letter such that each item requiring additional information 
is shown in bold text followed by DPC’s response.  If additional materials are needed to supplement the 
textual response, these supplemental materials are provided within attachments to this Addendum 2. 

Attachment 1 contains the certification statement for this Addendum.  Attachment 2 provides the 
Incompleteness Letter and communication from the WDNR following the May 2, 2024 meeting between 
WDNR, TRC, and DPC.  

1. Section NR 504.04(5)(j), Wis. Adm Code:  Provide a revised leachate removal system for 
Cell 4 which includes a sump and side slope riser design. 

Response:  DPC previously obtained an exemption from this requirement in the May 2001 
Conditional Plan of Operation Approval.  Based on the May 2, 2024 meeting conducted 
between WDNR, DPC, and TRC it is our understanding that WDNR is re-evaluating this granted 
exemption due to changes to chs. NR 500-538 resulting from the promulgation of the federal 
CCR rules.  It should be noted that the Federal CCR Rule does not include specific design 
requirements for the leachate collection and removal system other than the following: (1) 
designed and operated to maintain less than 30-centimeters depth of leachate over the 
composite liner, (2) constructed of materials that are chemically resistant to CCR….and of 
sufficient strength and thickness to prevent collapse under the pressures exerted by the 
overlying waste, and (3) designed and operated to minimize clogging during the active life and 
post-closure care period. Therefore, the promulgation of the Federal CCR rule should not 
impact the existing status of the previously approved exemption request.   

However, as requested by the WDNR, DPC is re-requesting an exemption from s. NR 504.04(5)(j) 
to allow for the required horizontal liner penetration to accommodate the existing design of the 
gravity drained system for Cells 4A and 4B of the Alma Off-Site Phase IV Landfill.  To justify this 
request, the following information has been provided below: discussion of the existing gravity 
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leachate collection system design including its pipe penetration, evaluation of the existing system, 
components of the future system that are currently installed for Cell 4, discussion of the benefits 
and preferred use of the system, and quality control that is conducted during construction.  

As noted above, DPC currently utilizes a gravity drain leachate collection system for the 
conveyance of generated leachate to the existing leachate collection tank in all of the 
constructed cells of the Landfill, Cells 1 through 3.  This accounts for approximately 63 percent 
of the total permitted landfill acreage.  In the existing cells, this accounts for four existing 
penetrations through the base liner of the landfill.  In the future Cell 4, two additional pipe 
penetrations would be constructed as proposed in the 2000 Plan of Operation. 

The gravity drain leachate collection system consists of the 6-inch perforated SDR 11 HDPE 
leachate collection pipe located within the limits of waste.  The 6-inch perforated pipe generally 
runs north to south along the base of the landfill.  Near the southern toe of slope, the perforated 
pipe transitions to a non-perforated 6-inch diameter SDR 11 HDPE pipe while remaining within 
the limits of waste, north of the liner penetration location.  Following the liner penetrations, the 
piping transitions to a dual encased pipe (non-perforated 6-inch diameter SDR 17 within a non-
perforated 10-inch diameter SDR 11).  This dual encased pipe is routed into currently constructed 
manholes and gravity drains to the leachate collection tank south of the Phase IV Landfill. 

The liner penetrations are designed to contain leachate within the lined landfill and the dual 
encased transfer pipes.  A double HDPE pipe boot is installed at the location where the transfer 
piping exits the liner system.  The double HDPE boot consists of two pipe boots that are welded 
to the non-perforated pipe and are offset from each other.  At each liner penetration, the inner 
pipe boot was installed first and welded to the pipe and then the secondary boot was placed 
over the initial boot and welded in a way that the second pipe boot covers the initial pipe boot 
welds.  A detail of the double pipe boot and liner penetration components that were installed 
during the construction of Cell 3A is included in Attachment 3.  The double pipe boot provides 
additional protection against migration of leachate into the environment.   

Outside the base grades (top of soil barrier layer) the transfer piping is wrapped in a 
geosynthetic clay liner (GCL) wrap.  The GCL wrap was installed along the length of the non-
perforated pipe outside the limits of waste to where the pipe transitions from the single pipe to a 
dual encased pipe, approximately 24 feet from the base of the landfill.  The GCL wrap provides 
a low permeability layer that acts as a secondary containment around the pipe in case of 
potential leaks.  In addition, a minimum 2-foot-thick low-permeability soil (soil barrier layer) that 
is used to construct the base of the composite liner system is also placed in all directions 
around the pipe from the liner penetration to beyond the termination of the GCL wrap.  
Approximately 21 feet from the base of the landfill the GCL wrapped 6-inch non-perforated pipe 
passes through a 4-foot by 4-foot HDPE anti-seep collar that is installed within the southern 
berm of the of the Phase IV Landfill.  The anti-seep collar provides additional protection from 
potential leakage.  These features provide multiple layers of safety measures to minimize the 
potential for migration of leachate from the liner penetration. 

The existing gravity drain system has operated as designed and intended.  No significant 
problems have been noted.  DPC regularly jets the leachate collection lines and if indications of 
clogging arise, additional jetting occurs at the site.  
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Groundwater monitoring has been conducted at the Phase IV Landfill during its active life.  
When reviewing the previous 6 years of groundwater monitoring reports, the Phase IV Landfill 
has not seen any statistically significant increases (SSIs) within the wells of the monitoring 
network and the site has continued to remain within detection monitoring.  During the regular 
inspection of the existing leachate conveyance system, evidence of leaks of have not been 
noted.  Groundwater results from downgradient wells have not shown evidence of leaks through 
the liner system, and liquids have not been identified within the dual encased piping located 
beyond the anti-seep collar. 

Because the non-perforated piping associated with Cell 4, Module A and B is routed within a 
portion of the Cell 3 build-out, a portion of Cell 4, Module A’s gravity conveyance system was 
installed during liner construction of Cell 3A in 2012.  This installed infrastructure consists of 
manhole MH7 along with the dual encased piping located between manholes MH6 and MH7, 
and two lines of piping from future Cells 4A and 4B to manhole MH7.  Select low permeability 
soil (soil barrier layer) was placed around the northern 10 feet of the pipes and extended 2 feet 
in all directions.  The installed pipes were capped for the future connections to occur during the 
construction of Cell 4A.  Therefore, the only connections that need to occur are the connections 
that will occur at the liner penetration and within the limits of waste for the Cell 4A and 4B 
leachate collection piping if no changes are made to the design.  The installed infrastructure is 
shown on Sheet 6 in Attachment 3. 

Revising the design of the of the leachate collection system for Cell 4 would require several 
changes in operation and construction for future buildout of the landfill.  As noted above, 
construction of a portion of the Cell 4A and 4B system was required during Cell 3A construction 
due to the location of piping with the Cell 3A perimeter berm.  This includes piping and the 
manhole that the piping is connected to.  Changes to the design to incorporate a sump and 
pump system would require removal of this piping within the perimeter berm of Cell 3A and 
changes to the installed manhole to allow a forcemain to be connected to the existing gravity 
drain transfer system.  Electrical infrastructure required for a pump system is not currently 
available at the landfill.  This would require an electrical conductor to be routed up to the landfill 
to service one cell of the landfill and would require the addition of a pump and electrical controls 
and communication between electrically actuated valves near the leachate collection tank and 
the pump in Cell 4.  The electricity would need to be routed to avoid existing landfills and 
infrastructure on the property, and would result in significant construction cost and complexity.  

In addition, the gravity system provides simpler operation for DPC.  There is generally reduced 
operational and maintenance requirements for a gravity drain system.  Due to the lack of 
pumps, there are no pumps to fail that would need to be replaced and/or repaired.  Floats and 
valves do not need to be maintained to allow for proper pump operation.  If a pumped system is 
added to Cell 4, this would result in differing operation and maintenance requirements across 
the landfill, adding complexity to the current simple system.  

The current design’s performance meets the requirements of the site.  If leachate volume 
drastically increases, DPC has protocols in place to allow for direct leachate removal from the 
landfill via temporary pump systems that can directly load leachate into tanker trucks.  Though a 
pump system may be able to move more liquid in a shorter time, DPC does not necessarily 
have the infrastructure in place to manage that on a consistent basis.  At the Phase IV landfill, 
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the limiting factors for the leachate collection and transfer system are the size of the transfer 
pipes, the storage capacity of the tank and the hauling limitations of the transfer tankers.  For 
these reasons, there is not a significant advantage to having a permanent pumped system 
installed to service Cell 4.  

As part of the general inspection and monitoring associated with the Landfill, DPC will continue to 
monitor for potential leaks from the proposed liner penetration within Cell 4.  During routine landfill 
operations, inspections of the manholes, televising of pipes, and inspection of the exterior slopes 
and vegetation will provide indicators in the unlikely event of potential leakage from the landfill.  In 
addition, groundwater monitoring will continue at the wells located across the site, and if 
statistically significant increases are observed, an investigation into the cause will be conducted.  

During construction, thorough quality control testing will be completed on the pipe penetration 
location similar to the testing that has been completed in the other constructed cells.  This 
includes electrical resistivity testing of the liner and completing spark testing along welds of the 
pipe boot.  Observation and testing on the subbase of the piping will be completed to confirm 
that the pipe is being placed on a stable and unyielding subgrade to minimize settlement and 
damage to the piping due to movement.  

Based on the information presented, a gravity drained system as currently designed and partially 
installed for Cell 4 is expected to operate in a similar manner as the systems currently in-place at 
the landfill.  No significant complications or releases due to the gravity drain system and its 
corresponding liner penetration have been noted at the site.  The system is designed and installed 
with safety measures in place to minimize the potential of leakage through the liner system.  
Therefore, DPC requests that the WDNR re-approve the use of the existing gravity drain system 
and the penetration through the liner for the remaining cell (Cell 4) of the Phase IV Landfill. 

2. Section NR 514.07(10), Wis. Adm. Code:  Provide additional information for the 
operational plans required for the CCR landfill. 

a. Section NR 514.07(10)(b)(3), Wis. Adm. Code:  Provide an estimated schedule for 
construction of the storm water control structures.  This can be an estimate based 
on an assumed CCR filling rate. 

Response:  An estimated schedule for the remaining run-on and runoff control structures is 
provided in Appendix D of the Run-on and Run-off Control System Plan (Attachment 4).  
This schedule is based on an estimated filling rate of approximately 49,000 cubic yards per 
year.  It should be noted that construction may be conducted differently than the schedule 
presented as filling rates will fluctuate on a yearly basis.  Construction and closure of cells 
will be dependent on the projected disposal requirements at the time and when final waste 
grades are obtained. 

No other changes to the plan were made. 
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b. Section NR 514.01(10)(c)(6), Wis. Adm. Code:  Provide an estimated schedule of 
final cover construction activities including the year and number of acres of each 
construction event.  This can be an estimate based on an assumed CCR filling 
rate. 

Response:  An estimated schedule containing the estimated acres to be closed in each 
event and the year that the event will begin is provided as Table 1 in the attached 
Closure Plan (Attached 5).  Table 2 shows compliance with the schedule requirement in 
s. NR 506.083(3)(a), which is associated with the timeline following initiation of closure 
(e.g. date of final receipt of CCR waste and any non-CCR waste stream or final removal 
of CCR from the CCR landfill for the purpose of beneficial use of CCR).  This breaks out 
the steps of the final closure activity for the site to show that it can be accomplished 
within 6 months as required by s. NR 506.083(3)(a).  

The estimated schedule is based on an annual filling rate of approximately 49,000 cubic 
yards per year.  It should be noted that actual closures may be conducted differently 
than the schedule presented as filling rates will fluctuate on a yearly basis and closure 
will be dependent on when final waste grades are obtained.  

3. Section NR 520.07(1), Wis. Adm. Code:  Provide an updated long-term care cost estimate 
table that includes the estimated cost for video inspection of the leachate collection 
system every five years. 

Response:  Attachment 6 provides an updated long-term care cost estimate table, which 
includes leachate line televising.  

4. Provide a chronological listing of all previous department issued plan of operation and 
modification approvals, including expedited plan modifications, along with a listing of 
their approval conditions, indicating the status (active, completed or superseded) of each 
condition.  This will assist the department with potentially rescinding or superseding 
outdated conditions of past approvals. 

Response:  DPC and TRC conducted a virtual meeting with Tony Peterson and Matthew Bachman 
of the WDNR on May 2, 2024.  During this meeting, each of the comments of the April 15 
Incompleteness letter were discussed.  During this discussion, WDNR noted that this request was 
not required but would generally be appreciated.   

DPC and TRC provided WDNR, for their convenience, copies of previous approval letters for 
the Plan of Operation and modifications that were approved in the January 2023 Modification to 
the Plan of Operation.  It is the opinion of DPC that these should be sufficient in WDNR’s 
determination of the active statuses of previous site approval conditions.  No other 
documentation will be provided, as this request is not required for this submittal. 
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DPC is requesting that the WDNR review and provide an approval for the Phase IV Landfill.  Please 
feel free to contact Leif Tolokken at (608) 386-2675 or me at (608) 622-9382 with questions regarding 
this document.  

Sincerely, 

TRC 

 

Todd Martin 
Principal Project Manager 

cc: See attached Distribution List 

List of Enclosures 

Attachment 1: Addendum Certification Statement 
Attachment 2: WDNR Communication 
Attachment 3: Supporting Documentation for Item 1 
Attachment 4: Updated Run-on and Run-off Control System Plan 
Attachment 5: Updated Closure Plan 
Attachment 6:  Long-term Care Costs 
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Distribution List 

Recipient Hard Copy Electronic Copy(1) 
Anthony Peterson 
Wisconsin Department of Natural Resources 
141 NW Barstow Street #180 
Waukesha, WI 53188 

1 Yes 

Matthew Bachman 
Wisconsin Department of Natural Resources 
1300 W Clairemont Ave 
Eau Claire, WI 54701 

1 Yes 

Leif Tolokken  
Dairyland Power Cooperative 
3200 East Avenue South 
La Crosse, WI 54601 

 Yes 

Don Loock  
Dairyland Power Cooperative 
S2180 State Hwy 35 
Alma, WI 54610 

 Yes 

BreAnne Kahnk 
TRC 
999 Fourier Drive, Suite 101 
Madison, WI 53717 

 Yes 

Footnotes: 
(1) Electronic copies to be sent via an e-mail link. 
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Attachment 2 

WDNR Communication 
  



 

   
 

State of Wisconsin 
DEPARTMENT OF NATURAL RESOURCES 
1300 W. Clairemont Ave. 
Eau Claire, WI 54701-6127 

April 15, 2024 
 FID #606043900  
 Buffalo County  
 SW/Correspondence 
Mr. Leif Tolokken        
Dairyland Power Cooperative  
JPM Station  
500 Old State Highway 35  
Alma, WI 54610 
 
 
 Subject: Incompleteness Determination for the Plan of Operation Approval Modification for Initial 

Permitting of Coal Combustion Residuals (CCR) Landfill for the Dairyland Power 
Cooperative Alma Off-Site Disposal Facility, Phase IV Landfill (License #4126)   

 
 
Dear Mr. Tolokken: 
 
The Department of Natural Resources (department) has reviewed for completeness the plan of operation 
modification for initial permitting of a CCR Landfill (“the plan”), dated January 30, 2023, along with the 
addendum to the plan dated January 17, 2024, both submitted on behalf of Dairyland Power Cooperative (DPC), 
by TRC Companies for the Dairyland Power Cooperative Alma Off-Site Disposal Facility, Phase IV Landfill.  
 
The department has determined the plan is not complete since the minimum requirements of chs. NR 500 to 520, 
Wis. Adm. Code, have not been met in accordance with s. NR 514.045, Wis. Adm. Code. The department 
understands the complexity of the new CCR rules and its implementation and will be available to discuss the 
following items while you work to prepare the addenda to your initial submittal.  
 
The following information must be provided in order for the department to issue a determination that the plan is 
complete: 
 

1. Section NR 504.06(5)(j), Wis. Adm. Code: Provide a revised leachate removal system for Cell 4 which 
includes a sump and side slope riser design.  
 

2. Section NR 514.07(10), Wis. Adm. Code: Provide additional information for the operational plans 
required for the CCR landfill. 
 

a. Section NR 514. 07(10)(b)3, Wis. Adm. Code: Provide an estimated schedule for construction of 
the storm water control structures. This can be an estimate based on an assumed CCR filling rate.  

 
b. Section NR 514. 07(10)(c)6, Wis. Adm. Code: Provide an estimated schedule of final cover 

construction activities including the year and number of acres of each construction event. This 
can be an estimate based on an assumed CCR filling rate. 

 
3. Sections NR 520.07(1), Wis. Adm. Code: Provide an updated long-term care cost estimate table that 

includes the estimated cost for video inspection of the leachate collection system every five years. 
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4. Please provide a chronological listing of all previous department issued plan of operation and 
modification approvals, including expedited plan modifications, along with a listing of their approval 
conditions, indicating the status (active, completed or superseded) of each condition. This will assist the 
department with potentially rescinding or superseding outdated conditions of past approvals.  
 

This incompleteness determination is not a denial of the plan, but merely indicates that additional information is 
needed for the department to determine the plan is complete. Submittal of this information does not ensure 
approval, nor does it preclude the department from requiring additional information if continued review indicates 
it is needed. 
 
If you have any questions regarding this letter, please contact Tony Peterson at (715) 491-8546 or 
anthony.peterson@wisconsin.gov, or Matthew Bachman at (608) 512-3233 or matthew.bachman@wisconsin.gov. 
 
 
Sincerely, 
 
 
 
John Morris, Professional Soil Scientist, Regional Supervisor 
Northern and West Central Regions 
Waste and Materials Management Program 
 
cc: Brian Kalvelage – Dairyland Power Cooperative (brian.kalvelage@dairylandpower.com) 

BreAnne Kahnk – TRC Companies (bkahnk@trccompanies.com) 
Todd Martin – TRC Companies (twmartin@trccompanies.com)  

 Tony Peterson – DNR/WA (anthony.peterson@wisconsin.gov)   
 Matthew Bachman – DNR/WA (matthew.bachman@wisconsin.gov)  
 Joseph Lourigan – DNR/WA (joseph.lourigan@wisconsin.gov) 

Malena Grimm – DNR/WA (malena.grimm@wisconsin.gov)  
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State of Wisconsin 
DEPARTMENT OF NATURAL RESOURCES 
141 NW Barstow St. Room 180  
Waukesha, WI 53188 

May 9, 2024 
FID: 606043900 
Buffalo County 

 SW/Correspondence 
Mr. Leif Tolokken        
Dairyland Power Cooperative  
JPM Station  
500 Old State Highway 35  
Alma, WI 54610 
 
 Subject: Follow-Up Letter from Department’s Meeting with Dairyland Power Cooperative (Co-Op) on 

May 2, 2024, Regarding the Plan of Operation Approval Modification for Initial Permitting of 
Coal Combustion Residuals (CCR) Landfill for the Dairyland Power Co-Op Alma Off-Site 
Disposal Facility, Phase IV Landfill (License #4126)   

 
Dear Mr. Tolokken: 
 
The Department of Natural Resources (department) met with Dairyland Power Co-Op and TRC Companies to 
discuss the department’s second incompleteness determination letter dated April 15, 2024 (incompleteness letter) 
for the plan of operation approval modification (plan modification) for initial permitting for a CCR landfill for the 
Dairyland Power Cooperative Alma Off-Site Disposal Facility, Phase IV Landfill (landfill).   
 
During the meeting Dairyland Power Co-Op expressed interest in continuing the discussion on item number 1 of 
the incompleteness letter, which requested that the leachate collection system of Cell 4 of the landfill be revised to 
include a sump and sideslope riser system to avoid penetrations through the landfill liner system as required by s. 
NR 504.06(5)(j), Wis. Adm. Code.  
 
The department may grant an exemption to the requirements of chs. NR 500 to 538, Wis. Adm. Code, in special 
cases where the proposal will not cause environmental pollution as defined under s. 299.01 (4), Wis. Stats. In 
considering a proposal for an exemption under s. NR 500.08 (4), Wis. Adm. Code, the department shall take into 
account such factors as the population of the area being served, the amount of waste being generated, the geologic 
and hydrogeologic conditions at the facility, the design of the facility, the operational history of the facility, the 
physical and chemical characteristics of the waste, and any other information that may be appropriate. 
 
If Dairyland Power wishes to request an exemption, please include the relevant information to show how the 
proposed landfill is a special case, how the exemption will not cause environmental pollution and the supporting 
factors that the department should consider in reviewing the request that shows why the exemption is warranted.   
 
Suggested information that may be relevant to an exemption request includes the following:  
 

• An evaluation of the performance of the current gravity drain leachate collection and removal system 
operating within Cells 1 through 3 of the landfill.  

• An explanation of the existing leachate collection and removal system infrastructure already constructed 
for Cell 4.  

• An explanation of why the gravity drain leachate collection and removal system would be preferential 
to a sump and sideslope riser leachate collection and removal system for Cell 4 of the landfill with 
regards to operations, maintenance, and performance.  
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• An explanation of how potential leaks through the penetrations of landfill liner would be identified.   
 

Please note that the department does not guarantee that if an exemption to s. NR 504.06(5)(j), Wis. Adm. Code, is 
requested as part of the plan modification that it would be approved. The department would need to review the 
exemption request in its entirety before making a decision. 
 
If you have any questions regarding this letter, please contact Tony Peterson at (715) 491-8546 or 
anthony.peterson@wisconsin.gov, or Matthew Bachman at (608) 512-3233 or matthew.bachman@wisconsin.gov. 
 
Sincerely, 
 
 
Tony Peterson 
Waste Management Engineer  
Southeast Region 
 
cc: Brian Kalvelage – Dairyland Power Cooperative (brian.kalvelage@dairylandpower.com) 

BreAnne Kahnk – TRC Companies (bkahnk@trccompanies.com) 
Todd Martin – TRC Companies (twmartin@trccompanies.com)  

 Tony Peterson – DNR/WA (anthony.peterson@wisconsin.gov)   
 Matthew Bachman – DNR/WA (matthew.bachman@wisconsin.gov)  
 Joseph Lourigan – DNR/WA (joseph.lourigan@wisconsin.gov) 
 Tess Brester – DNR/WA (tess.brester@wisconsin.gov)  

John Morris – DNR/WA (john.morris@wisconsin.gov)  
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Attachment 3 

Supporting Documentation for Item 1 
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1.0 Introduction 

1.1 Purpose and Scope 

This Run-On and Run-Off Control System Plan (Plan) was prepared by TRC Environmental 
Corporation (TRC) on behalf of Dairyland Power Cooperative (DPC) for the Alma Offsite Disposal 
Facility, Phase IV Landfill (Landfill) where coal combustion residuals (CCR) are disposed.  The 
approximately 32.1 acre Landfill is located in Sections 18 and 19, T21N, R12W, Town of 
Belvidere, Buffalo County, Wisconsin. 

This Plan meets the run-on and run-off control system requirements of the United States 
Environmental Protection Agency’s (USEPA) CCR Rule (Title 40 Code of Federal Regulations 
(CFR) parts 257 Subpart D – “Standards for the Disposal of Coal Combustion Residuals in 
Landfills and Surface Impoundments”).  This text and its accompanying appendices and plan 
sheets present the plans and specifications of the run-off and run-on control systems of the 
Landfill.  The plan sheets and the text, with its appendices, complement each other and should 
be reviewed and used as one document. 
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2.0 Engineering Design Concepts for Controlling Run-On and 
Run-Off 

2.1 General 

The Landfill design has been developed to provide environmentally sound CCR disposal.  The 
storm water run-on and run-off control systems for the Landfill have been designed and meet the 
requirements of 40 CFR 257.81.  

The supporting calculations for the run-on and run-off design are referenced throughout the text 
and are included in the appendices.  Details and drawings illustrating design layout and 
specifications are referenced as applicable and presented on the plan sheets and figures.  The 
majority of the calculations provided in the appendices were prepared during the initial permitting 
of the Phase IV Disposal Area and included in the October 2000 Plan of Operation (POO) in 
accordance with Wisconsin Administrative Code, Chapters 500 through 520, and conversations 
with the Wisconsin Department of Natural Resources (WDNR).  Plan sheets included in 
Appendix C are the relevant plan sheets from the October 2000 POO drawing plan set.  For the 
purposes of this Plan, the terms surface water and storm water have been used interchangeably 
and reflect precipitation routed over land or temporarily stored to manage run-on and run-off.  No 
streams, wetlands, or bodies of water are located in areas that would impact run-on and run-off 
at the Landfill. 

2.2 Run-On Control System 

2.2.1 General 

The run-on control system for the Landfill consists of perimeter berms, diversion berms, 
downslope flumes, ditching, sedimentation basins, and culverts, designed and constructed to 
control surface water during both the operational and post-closure periods of the Landfill.  The 
design of the surface water controls have been performed for the operational periods when the 
combination of surface conditions and contributing acreage would result in the greatest run-off 
volume, and for the post-closure period.  Given the location of the site, the surface water 
management system was designed utilizing the 100-year, 24-hour storm event at the time of the 
design, which exceeds the current 25-year, 24-hour storm event required by 40 CFR 257.81(a)(1).  
Calculations for the surface water run-on control designs are included in Appendix A.      

The surface water control system design has been performed to meet the following requirements: 

• Run-off curve numbers (RCNs) used in the analysis provide a conservative analysis of the 
potential land uses of the upland areas.  Upland areas within the watershed primarily 
include wooded areas and agricultural lands.  The wooded areas are located on the 
steeper-sloped areas of the valley and are unlikely to be affected by future land uses.  
High RCNs for the agricultural lands were selected to represent a conservative fallow 
condition with exposed bare soil.  The RCNs selected for these areas were 86. 

• Surface water run-on controls have been designed to divert off-site surface water away 
from the active fill areas.  On-site surface water is routed to sedimentation basins, except 
surface water in contact with active fill areas, which is treated as leachate. 
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2.2.2 Control of Surrounding Run-On 

Surface water from areas west, north, and east of the Landfill currently drain to existing drainage 
channels that have formed in the valleys near the Landfill.  These drainage channels converge at 
the location of the Landfill, are conveyed around the Landfill by perimeter diversion ditches, and 
continue to the south in a single drainage ditch.  The main drainage ditch then routes the water 
to the south for approximately 1.5 miles before discharging into the Mississippi River (see Plan 
Sheet 5 in Appendix C).   

Diversion ditches are designed to route off-site surface water around the Landfill in a controlled 
manner.  These ditches are constructed in phases as the Landfill is developed. 

During previous construction events, the perimeter drainage ditch along the eastern, western, and 
northern sides of the Landfill were constructed to route storm water from the east, west, and north 
around the Landfill.  Cells 1, 2, and 3 of the Landfill have been constructed (see Plan Sheet 9 in 
Appendix C).  A temporary drainage ditch/diversion berm was constructed on the northwestern 
side of the Landfill to route surface water from areas northwest of the Landfill around the Landfill.  
During Cell 4, Module B development, the remaining surface water controls will be completed 
(see Plan Sheets 11 and 12 in Appendix C). 

Temporary and permanent ditching and diversion berms were designed and constructed to 
manage the peak flows associated with the 100-year, 24-hour storm event.   

2.2.3 Diversion Berms 

Diversion berms are designed along the final cover system to collect and transfer surface water 
to the receiving downslope flume or sedimentation basin (see Detail 2 on Plan Sheet 19 in 
Appendix C).  These diversion berms concentrate and control flow, and discharge the non-contact 
surface water (water that has not come into contact with the CCR) from the Landfill away from 
the final cover.  The swales created by the diversion berms are designed at 2 percent typical 
slopes along the flow lines.  The locations of the surface water diversion berms are shown on 
Plan Sheet 12 in Appendix C. 

Drainage areas for the Landfill are defined by the proposed surface water diversion berms at the 
site.  Run-off computations were performed for the site with the proposed diversion berms in-
place and are contained in Appendix A.  Figure K-2 in Appendix A shows the post-closure 
drainage areas for the Landfill. 

2.2.4 Downslope Flumes 

Downslope flumes are included in the design to collect and transfer surface water from the 
diversion berms on the final cover to the sedimentation basins.  Plan Sheet 12 shows the location 
of the downslope flumes.  The downslope flumes have been designed as enclosed pipe flumes 
to limit erosion and to control the flow as it crosses roads.  Downslope flume calculations are 
included in the culvert design subsection of Appendix A.   
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2.2.5 Ditching 

Surface water ditching has been designed to minimize velocities and depths of flow.  Velocities 
for the grass-lined ditching have been limited to 4 feet per second (fps).  In areas where velocities 
exceed 4 fps, permanent erosion matting, or grouted riprap are used to limit erosion and reduce 
velocities.  Ditch sizing calculations are contained in Appendix A.  Designed ditch locations are 
shown on Figure K-3 in Appendix A.  The ditching to route surface water around the Landfill and 
away from the active areas of the Landfill are designed at a minimum 2-foot depth as shown on 
Detail 8 on Plan Sheet 23 in Appendix A.  Ditch sizing calculations for operational and post-closure 
conditions show that a minimum freeboard of 0.4 feet occurs as the worst case condition in the 
ditches for the 100-year 24-hour storm event.  Therefore, the calculations indicate that run-on to 
the active areas of the Landfill should not occur for the 25-year 24-hour storm event as required 
by 40 CFR 257.81(a)(1).   

2.2.6 Sedimentation Basins 

Two permanent sedimentation basins are designed to capture and treat non-contact run-off from 
the Landfill final cover system.  The locations of the permanent sedimentation basins are shown 
on Plan Sheet 5 in Appendix C.  The basins have been designed with a minimum surface area 
that exceeds the surface area required to settle 0.015 mm particles.  The sedimentation basins 
are designed to accommodate the surface water run-off from a 100-year, 24-hour storm event.  
The emergency spillways are designed to control the run-off from a storm greater than the 
100-year, 24-hour storm event.   

2.2.7 Culverts 

Several culverts are designed to transport non-contact run-off from the Landfill final cover and 
surrounding areas.  The locations of the permanent culverts are shown on Plan Sheet 12 in 
Appendix C.  The culverts have been designed to allow the peak run-off associated with a 
100-year, 24-hour storm to pass through it without creating surface water breaching (i.e., berm 
overflow and run-on into active areas of the Landfill) or excessive backwater levels.  Culvert sizing 
was performed using design charts developed by the U.S. Department of Transportation Federal 
Highway Administration.  Culvert sizing calculations are provided in Appendix A. 

2.2.8 Temporary Surface Water Controls 

In addition to the permanent surface water management features discussed above, temporary 
surface water controls are also implemented during operation of the Landfill to control surface 
water from entering the active disposal area and to limit erosion of the final cover.  These 
temporary control features include diversion berms, downslope discharge structure, and culverts.  
Temporary diversion berms will be constructed as needed along the transition from an active area 
to an area that has reached final grade, or that has intermediate cover, in order to control surface 
water from entering the active area.  Temporary downslope discharge structures will be used to 
route non-contact run-off from diversion berms (either temporary or permanent) to the perimeter 
ditches. 
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2.3 Run-Off Control System 

2.3.1 General 

The leachate collection and handling system in conjunction with cell delineation berms (see 
detail 5 on Plan Sheet 17 in Appendix C) and perimeter berms comprise the control system for 
preventing contact surface water run-off from the active portions of the Landfill.  Contact surface 
water is managed as leachate.  The leachate collection system for the Landfill has been designed 
to provide effective drainage, collection, and removal of leachate from the Landfill.   

2.3.2 Leachate Collection System 

The primary components of the leachate collection system consist of a drainage layer, leachate 
collection and transfer piping, cleanouts, manholes, a storage tank, and a load-out facility.  The 
leachate collection system layout is shown on Plan Sheet 5 in Appendix C.  The drainage layer is 
placed over the geomembrane on the base and sidewalls.  The drainage layer promotes the 
efficient transmission of leachate to the leachate collection trenches and pipes.  The drainage 
layer is a minimum of 12 inches thick and has a minimum hydraulic conductivity of 
1.0 x 10-2 centimeters per second (cm/s).   

The leachate collection piping is placed in vee-shaped trenches and consists of 6-inch–diameter 
perforated high density polyethylene (HDPE) pipe.  Pipe bedding material is placed around the 
perforated pipe and mounded as shown on Plan Sheet 17 in Appendix C.   

Leachate collection pipes in each cell are placed parallel to each other in valleys over the 
herringbone design across the base.  These lines drain at a 4 to 6 percent slope to the leachate 
removal and transfer system.   

Temporary cell delineation berms are used along the cell boundaries to control surface water run-
off from exiting the active areas of the Landfill.  Refer to Detail 5 on Plan Sheet 17 for further 
details on the temporary cell delineation berm design. 

2.3.3 Leachate Removal and Transfer System 

The perforated leachate collection piping will transition to 6-inch–diameter nonperforated leachate 
transfer piping within the Landfill just prior to where the transfer piping penetrates the liner system 
at the southern toe-of-slope of each cell.  The horizontal pipe penetration has been designed to 
prevent leachate from leaving the Landfill liner system through the liner penetration.   

Outside of the limits of CCR, concrete manholes provide a location for transfer piping to manifold 
into a single perimeter transfer pipe around the southern end of the Landfill, and to provide a 
location for cleanout access piping.   

The combined transfer piping then extends to the leachate storage tank located near the ash 
processing facility.  Leachate collected in the tank is pumped into tanker trucks and transported 
to a nearby wastewater treatment plan for treatment which complies with 40 CFR 257.81(b).  Plan 
Sheet 5 illustrates the location of the transfer piping, manholes, and the storage tank. 
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2.3.4 Leachate Storage Capacity From a 25-Year 24-Hour Storm Event   

The proposed phasing plans and existing conditions were reviewed to determine the worst-case 
scenario for leachate generation.  This worst-case scenario was used to show that run-off from 
the active area of the Landfill would not occur from a 25-year 24-hour storm event.  Calculations 
contained in Appendix B show that there is approximately 14,700 cubic feet of leachate storage 
capacity remaining in the leachate collection system after a 25-year 24-hour storm event.  
Therefore, sufficient infrastructure is provided to prevent run-off from the active area of the Landfill 
as required by 40 CFR 257.81(a)(2). 

2.3.5 Conclusions 

This Plan has demonstrated that the Landfill has a run-on control system and a run-off control 
system sufficient to prevent flow onto or off of the active portion during a 24-hour 25-year storm 
event.  The Landfill is in compliance with the requirements of 40 CFR 257.81. 
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3.0 Construction of Run-on and Run-off Control System  

3.1 Run-on Control Systems 

As noted in Section 2.2, the run-on control system consists of perimeter berms, diversion berms, 
downslope flumes, ditching, sedimentation basins, and culverts.  Run-on controls have been 
designed to divert off-site surface water away from the active fill areas.  On-site water is routed to 
sedimentation basins, except surface water in contact with active fill areas which is treated as 
leachate.  

As summarized in Section 2.2.2, the run-on features are constructed incrementally during both 
the liner construction and final cover construction events.  The previously constructed features 
were constructed per the site specifications with construction oversight directed by a professional 
engineer licensed in the State of Wisconsin.  Documentation reports for construction events at 
the Landfill were prepared, submitted to the WDNR, and approved by the WDNR.  

Temporary systems are used at the limits of the construction event to assist in the run-on control 
system until the remainder of the components are completed.  The remainder of the run-on control 
system components will be completed during development of Cell 4B and following its closure.  
Specific schedules of exactly when features will be developed is not practicable, as the 
development and closure of the Landfill is dependent on filling activities, which are highly variable.  
Future construction will meet the previously approved design and specifications as noted in the 
October 2000 Plan of Operation, and construction oversight will be directed by a professional 
engineer licensed in the State of Wisconsin. 

An estimated schedule for these systems, based on an assumed CCR filling rate is included as 
Appendix D. 

3.2 Run-off Control Systems 

As noted in Section 2.3, the run-off control system consists of the leachate collection system in 
conjunction with cell delineation berms and perimeter berms.  The previously constructed features 
for the active area were constructed during the liner installation of the associated module/cell.  
The remaining portions of the run-off control system will be constructed during the construction 
events for Cells 4A and 4B.  The general placement of the leachate collection system is 
summarized in Section 2.3.2 and is detailed in the approved October 2000 Plan of Operation.  

Previous and future construction have been/will be completed in accordance with the site 
specifications and design, as shown in Appendix C.  Construction oversight has/will be directed 
by a professional engineer licensed in the State of Wisconsin.  Documentation reports for previous 
construction events have been prepared, submitted to the WDNR, and previously approved by 
the WDNR.  Following construction of future landfill cells/modules, reports documenting 
construction will be prepared and submitted to the WDNR as required by ch. NR 516. 

An estimated schedule for these systems, based on an assumed CCR filling rate is included as 
Appendix D. 
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4.0 Amendment of the Plan and Notification 

This Plan was completed in compliance with the requirements set forth in 40 CFR 257.81.  This 
document has been placed in the operating record, posted to the publicly accessible website, and 
government notifications have been provided.   

A Run-On and Run-Off Control System Plan must be prepared every 5 years from the completion 
date of this Plan.   

The Plan must be amended whenever the periodic review period is reached or if changes in site 
conditions, either intentionally or unintentionally, occur that will sustainably impact the current 
written plan in effect. 

 

 





 
 
 

Dairyland Power Cooperative  Final    October 2016 
Run-On and Run-Off Control System Plan Revised July 2024 
Alma Offsite Disposal Facility, Phase IV Landfill – Alma, Wisconsin 
\\madison-vfp\Records\-\WPMSN\PJT2\563618\0000\R5636180000-002_Att 4_Control Plan.docx 

Appendix A: Surface Water Run-On Control System Calculations 

Note: For clarification purposes, these run-on calculations estimate "run-off" quantities from 
areas in and surrounding the Landfill that develop non-contact surface water that is 
managed to prevent run-on to the active Landfill areas. 

• Surface Water Run-off Calculations 
– Purpose/Methodology/Assumptions/Results/References 
– Post-closure Run-off Calculations 
– Operational Run-off Calculations 
– Reference Information 

• Diversion Berm, Perimeter Ditch, and Spillway Design Calculations 
– Purpose/Methodology/Assumptions/Results/References 
– Calculations – Post-closure Landfill Conditions 
– Calculations – Operational Landfill Conditions 
– Reference Information 

• Culvert/Downslope Flume Design Calculations 
– Purpose/Methodology/Assumptions/Results/References 
– Calculations – Post-closure Landfill Conditions 
– Calculations – Temporary Culverts, Operational Conditions 

• Vegetation Information 
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Surface Water Run-off Calculations 
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Purpose/Methodology/Assumptions/Results/References 
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Post-closure Run-off Calculations 
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Operational Run-off Calculations 
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Diversion Berm, Perimeter Ditch, and Spillway Design Calculations 
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Purpose/Methodology/Assumptions/Results/References 
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Calculations – Post-closure Landfill Conditions 
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Calculations – Operational Landfill Conditions 
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Culvert/Downslope Flume Design Calculations 
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Purpose/Methodology/Assumptions/Results/References 
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Calculations – Post-closure Landfill Conditions 
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Calculations – Temporary Culverts, Operational Conditions 
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Vegetation Information 
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Appendix B: Surface Water Run-Off Control System Calculations 

• Leachate Storage Capacity for the 25-Year 24-Hour Storm Event 
• References 
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Leachate Storage Capacity for the 25-Year 24-Hour Storm Event 
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CHECKED BY:  J. Hotstream DATE:  4/29/2021 REVISION       X

PREPARED BY: B. Kahnk DATE:  4/27/2021 FINAL             X 

SUBJECT: Active Area Leachate Disposal Capacity 421717.0000

PROJECT / LOCATION:  DPC: Alma Offsite Disposal Facility, Phase IV Landfill PROJECT / PROPOSAL NO.

Purpose: Determine the leachate storage capacity from a 25 year, 24-hour storm event during the critical 
leachate generation scenario.

Assumptions:
1. Critical leachate generation scenario occurs during the current condition with approximately 12.7 acres are 
operational (Portions of Cell 2 and the entirety of Cell 3) and approximately 7.6 acres have final cover. (See 
Figure 1 for this scenario).

2. The 25 year, 24-hour storm event is 5.40 inches (refer to attached sheet).

3. No portion of the leachate drainage layer within the open area is saturated.

4. The leachate drainage sand has a porosity of 30 percent.  The bottom ash has a porosity of 25 percent.

5. The minimum thickness of the drainage layer is 1.0 foot.

6.  A minimum of 1 foot of bottom ash was installed above the drainage layer in Cell 2A over an area of 
approximately 2.3 acres.

7.A minimum of 4 feet of bottom ash was installed above the drainage layer during the Cell 3A construction.  
Using a maximum elevation of 820 feet, this bottom ash covers an area of approximately 2.75 acres.

Method:
1. Determine the volume of rain collected in the open areas during the critical condition from a 25 year, 24-
hour storm event.

2. Calculate the available storage volume for leachate in the drainage layer.  Due to the slope of the landfill 
perimeter berm, the capacity of the drainage layer is based on the area of the drainage layer at or below an 
elevation of 820 feet.  Elevation 820 represents the lowest top of berm base grade elevation documented 
during construction of Cell 3A (refer to attached base grades sheet).

3. The available storage volume within the pipe trenches, transfer piping, and leachate collection tank is 
ignored.

4. Calculate the available storage volume for leachate in the 4 feet of bottom ash placed above the drainage 
layer during Cell 3A construction and 1 foot of bottom ash placed above the drainage layer during Cell 2A 
construction.

5. Calculate the volume of storage required for the 25 year, 24-hour storm event.
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Step 1. Determine volume of run-off collected during the 25 year, 24-hour storm event

Area: 12.7 acres - Area open (portions of Cell 2 and the entirety of Cell 3)

Rain Event: 5.43 inches

Runoff Volume: 250,328 cubic feet

Step 2. Calculate the available storage volume for leachate in the drainage layer.

Area: 9.2 acres - see attached base grades plan
Thickness: 1 foot

Porosity: 0.3

Storage Capacity: 120,226 cubic feet

Step 3. Ignore storage in pipe trenches, transfer piping and leachate collection tank

Step 4. Calculate the available storage volume in the bottom ash placed above the drainage layer
Cell 2A: Cell 3A:

Area: 2.3 acre(s) Area: 2.75 acre(s)
Thickness: 1 feet Thickness: 4 feet

Porosity: 0.25 Porosity: 0.25

Cell 2A: Cell 3A:
Storage Capacity: 25,047 cubic feet Storage Capacity: 119,790 cubic feet

Total Storage Capacity (Cell 2A + Cell 3A): 144,837 cubic feet

CHECKED BY:  J. Hotstream DATE:  4/29/2021 REVISION       �

PREPARED BY: B. Kahnk DATE:  4/27/2021 FINAL            X 

SUBJECT: Active Area Leachate Disposal Capacity 421717.0000

PROJECT / LOCATION:  DPC: Alma Offsite Disposal Facility, Phase IV Landfill PROJECT / PROPOSAL NO.

𝑅𝑢𝑛𝑜𝑓𝑓 𝑉𝑜𝑙𝑢𝑚𝑒ሺ𝑓𝑡ଷሻ:𝑅𝑎𝑖𝑛 𝐸𝑣𝑒𝑛𝑡 𝑖𝑛𝑐ℎ𝑒𝑠 ൈ
1𝑓𝑡

12 𝑖𝑛𝑐ℎ𝑒𝑠
ൈ 𝐴𝑟𝑒𝑎 ሺ𝑎𝑐𝑟𝑒𝑠ሻ ൈ

43,560 𝑓𝑡ଶ

1 𝑎𝑐𝑟𝑒

𝑆𝑡𝑜𝑟𝑎𝑔𝑒 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦ሺ𝑓𝑡ଷሻ:𝐴𝑟𝑒𝑎 ሺ𝑎𝑐𝑟𝑒𝑠ሻ ൈ
43,560 𝑓𝑡ଶ

1 𝑎𝑐𝑟𝑒
ൈ 𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 𝑓𝑜𝑜𝑡 ൈ 𝑃𝑜𝑟𝑜𝑠𝑖𝑡𝑦

𝑆𝑡𝑜𝑟𝑎𝑔𝑒 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦ሺ𝑓𝑡ଷሻ:𝐴𝑟𝑒𝑎 ሺ𝑎𝑐𝑟𝑒𝑠ሻ ൈ
43,560 𝑓𝑡ଶ

1 𝑎𝑐𝑟𝑒
ൈ 𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 𝑓𝑜𝑜𝑡 ൈ 𝑃𝑜𝑟𝑜𝑠𝑖𝑡𝑦
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Step 5. Calculate the storage required for the 25 year, 24-hour storm event.

Required Storage:

Run-Off Volume: 250,328 cubic feet from Step 1
Drainage Layer: 120,226 cubic feet, from Step 2

Bottom Ash: 144,837 cubic feet from Step 4

Required Storage: -14,734 cubic feet

CHECKED BY:  J. Hotstream DATE:  4/29/2021 REVISION       �

PREPARED BY: B. Kahnk DATE:  4/27/2021 FINAL           X 

SUBJECT: Active Area Leachate Disposal Capacity 421717.0000

PROJECT / LOCATION:  DPC: Alma Offsite Disposal Facility, Phase IV Landfill PROJECT / PROPOSAL NO.

𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑆𝑡𝑜𝑟𝑎𝑔𝑒 ൌ 𝑅𝑢𝑛 𝑂𝑓𝑓 𝑉𝑜𝑙𝑢𝑚𝑒 െ 𝐷𝑟𝑎𝑖𝑛𝑎𝑔𝑒 𝐿𝑎𝑦𝑒𝑟 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 െ 𝐵𝑜𝑡𝑡𝑜𝑚 𝐴𝑠ℎ 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦

The negative required storage calculated above indicates that there is sufficient storage capacity in the leachate 
collection drainage layer and the bottom ash that was placed in the cells above the drainage layer to contain the 
runoff from a 25 year, 24-hour storm event.
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Figure from NavFac DM 7.1 (1986)

Drainage Layer Sand ‐ Poorly Graded Sand (SP)

Bottom Ash ‐ Poorly Graded Sand (SP) to 

Poorly Graded Gravel (GP)

PROJECT / LOCATION:  DPC: Alma Offsite Disposal Facility, Phase IV Landfill PROJECT / PROPOSAL NO.

SUBJECT: Active Area Leachate Disposal Capacity 243332.0002

PREPARED BY: J. Hotstream DATE:  8/31/2016 FINAL             � 

CHECKED BY:   DATE:  REVISION       �

Volume Relationships of Sand

\\ntapb-madison\msn-vol6\-\WPMSN\PJT2\243332\0002\Porosity.xlsx



Drainage Layer at and below elevation 820
feet, provides storage.
1-foot-thick 
Approximately 10.2 acres.

Bottom Ash placed above Drainage
Layer in Cell 2A.
1-foot-thick
Approximately 2.3 acres.

Bottom Ash placed above Drainage Layer in Cell
3A below elevation 820 feet.
4-feet-thick
Approximately 2.75 acres.
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Open Area of Landfill: 12.4 Acres



Open Area of Landfill: 11.75 acres



Open Area of Landfill: 12 acres
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Appendix C: Relevant October 2000 POO Plan Sheets 

• Sheet 3 Existing Conditions Map – Phase IV, Cell 3B Liner & Area C (Over Cells 1 & 2) 
Final Cover Construction 

• Sheet 5 Proposed Base Grades 
• Sheet 9 Phasing Plan – Cell 1, 2A, and 2B Closed; Cell 3 Active 
• Sheet 11 Phasing Plan – Cell 1, 2A, 2B, 3, and 4A Closed; Cell 4B Active 
• Sheet 12 Proposed Final Grades 
• Sheet 17 Details – Liner and Collection Pipes 
• Sheet 19 Details – Final Cover 
• Sheet 22 Details – Sedimentation Basins 
• Sheet 23 Details – Miscellaneous 
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Appendix D: Estimated Control System Construction Schedule 

 



Control System System Components
Construction

Event 
Anticipated Year
of Construction

Run-on Control System -  Sedimentation Basin 1
-  Perimeter Drainage Ditches around Cells 1-3
-  Temporary diversion berm on the northern boundary of Cell 3
-  Temporary retention basin on northern boundary of Cell 3
-  Downslope Flume and diversion berms in final cover
-  Stormwater culverts

Run-off Control System -  Leachate collection and transfer system for Cells 1 through 3

Run-on Control System -  Perimeter Drainage Ditches around the northern perimeter of Cell 4A
-  Stormwater culverts beneath access road
-  Temporary diversion berm and drainage ditch within Cell 4B footprint
-  Temporary sedimentation basin east of Cell 4A

Run-off Control System -  Leachate collection system for Cell 4A

Run-on Control System -  Final Cover Diversion Berms and drainage outlets Cell 3 Final Cover 2029

Run-on Control System -  Sedimentation Basin 2 construction
-  Perimeter drainage ditch around remainder of Cell 4

Run-off Control System -  Leachate collection system for Cell 4B

Run-on Control System -  Final Cover Diversion Berms and drainage outlets Cell 4A Final Cover 2038

Run-on Control System -  Final Cover Diversion Berms and drainage outlets Cell 4B Final Cover 2057

Cell 4B Liner 2036

Currently
Constructed

N/A

Estimated Run-on and Run-off Structures Construction Schedule
Run-on and Run-off Control System Plan

Dairyland Power Cooperative, Alma Off-Site Disposal Facility
Plan Modification-  June 2024

Cell 4A Liner 2026
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Attachment 5 

Updated Closure Plan 
  



 
 

 

 

Closure Plan 
 
Alma Offsite Disposal Facility, 
Phase IV Landfill 
Alma, Wisconsin 
 
July 2024 
Revision 2 

 Prepared For: 
Dairyland Power Cooperative 
3200 East Avenue South 
La Crosse, Wisconsin 54601 
 
Prepared By: 
TRC 
999 Fourier Drive, Suite 101 
Madison, Wisconsin 53717 

 
 
 

BreAnne Kahnk, P.E. 
Senior Engineer 

 Todd W. Martin 
Principal Project Manager 

 
 



 
 
 

Dairyland Power Cooperative  Final    July 2024 
Closure Plan – Alma Offsite Disposal Facility, Phase IV Landfill Revision 2 

\\madison-vfp\Records\-\WPMSN\PJT2\563618\0000\R5636180000-001_Att 5_Closure Plan.docx i 

TABLE OF CONTENTS 

REVISION HISTORY ................................................................................................................. II 
1.0 INTRODUCTION ............................................................................................................ 1 
2.0 CLOSURE PLAN ........................................................................................................... 2 

2.1 Initiation of Closure Activities .............................................................................................. 2 
2.2 Closure Performance Standard .......................................................................................... 2 
2.3 Final Cover System ............................................................................................................. 2 

2.3.1 Final Cover Construction ....................................................................................... 4 
2.3.1.1 Fine Grading the Waste Subbase .......................................................... 4 
2.3.1.2 Soil Barrier Layer and GCL (Future Cover Construction) ...................... 4 
2.3.1.3 Select CCR Layer (Previously Completed Cover Construction) ............ 5 
2.3.1.4 40-mil LLDPE Geomembrane ................................................................ 5 
2.3.1.5 Granular Drainage Layer ........................................................................ 5 
2.3.1.6 General Fill Rooting Layer ...................................................................... 6 
2.3.1.7 Topsoil and Vegetation ........................................................................... 6 

2.3.2 Storm Water Control Features ............................................................................... 6 
2.4 Completion of Closure Activities ......................................................................................... 6 
2.5 Amendment of a Written Closure Plan ................................................................................ 7 

3.0 NOTIFICATION .............................................................................................................. 8 
3.1 Operating Record ................................................................................................................ 8 
3.2 Notification Requirements ................................................................................................... 8 
3.3 Publicly Accessible Internet Site ......................................................................................... 8 

4.0 REFERENCES ............................................................................................................. 10 
5.0 ENGINEER’S CERTIFICATIONS ................................................................................. 11 
 
TABLES 

Table 1: Estimated Schedule of Phased Closure 
Table 2: Schedule Estimate for Completing Closure 
 
APPENDICES 

Appendix A: Engineering Drawings 
 
 



 
 
 

Dairyland Power Cooperative  Final    July 2024 
Closure Plan – Alma Offsite Disposal Facility, Phase IV Landfill Revision 2 

\\madison-vfp\Records\-\WPMSN\PJT2\563618\0000\R5636180000-001_Att 5_Closure Plan.docx ii 

Revision History 

Revision 
Number 

Revision  
Date 

Section 
Revised Summary of Revisions 

1 01/12/2023 1-3 Text updates. 
2 07/09/2024 1-2, Tables Text updates and Table 1 and Table 2 
    
    
    
    
    
    
    
    
    
    
    
    
    

 

 



 
 
 

Dairyland Power Cooperative  Final    July 2024 
Closure Plan – Alma Offsite Disposal Facility, Phase IV Landfill Revision 2 

\\madison-vfp\Records\-\WPMSN\PJT2\563618\0000\R5636180000-001_Att 5_Closure Plan.docx 1 

1.0 Introduction 

This Closure Plan (Plan) was prepared by TRC Environmental Corporation (TRC) on behalf of 
Dairyland Power Cooperative (DPC) for the Alma Off-Site Disposal Facility, Phase IV Landfill 
(Landfill) where coal combustion residuals (CCR) are disposed.  The approximately 32.1 acres 
Landfill is located in Sections 18 and 19, T21N, R12W, Town of Belvidere, Buffalo County, 
Wisconsin.  DPC owns and operates the Landfill in compliance with the Plan of Operation (RMT 
2000) as permitted by the Wisconsin Department of Natural Resources (WDNR). 

This Plan meets the closure requirements of the U.S. Environmental Protection Agency’s 
(USEPA) CCR Rule, Title 40 Code of Federal Regulations (40 CFR) Parts 257 and 261 
Subpart D - “Standards for the Disposal of Coal Combustion Residuals in Landfills and Surface 
Impoundments” as well as ch. NR 500-520, Wisconsin Administrative Code.  The Landfill is 
considered an existing CCR landfill according to the CCR rule (40 CFR 257.53). 

DPC plans to close the Landfill by leaving the CCR in-place upon completion of CCR placement.  
The Landfill is operated by moisture conditioning CCR, placing, and compacting the waste in the 
active area.  Final cover will be installed in phases as portions of the Landfill reach the design top 
of waste grades.  The Landfill has a design waste capacity of 3,011,000 cubic yards.  Based on 
the survey conducted on November 13, 2023, 1,322,200 cubic yards of waste has been placed 
within the landfill.  Based on the available capacity (1,688,800 cubic yards as of November 2023) 
and estimated filling rate (49,000 cubic yards per year), it is anticipated that final closure will be 
initiated in 2057.  This closure date is subject to change based on potential changes in volume of 
CCR accepted at the Landfill. 

Between the Landfill current operations and final closure, several closure events on portions of 
the Landfill will be conducted.  An estimated schedule from current operations (as of June 2024) 
to the closure of the last portion of the Landfill is provided in Table 1.  This schedule includes the 
estimated acreage and year of when the closure activities for the phased closures would begin.  
This schedule is subject to changes based both on changes in the volume of CCR accepted at 
the material and the number of closure phases that would take place. 
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2.0 Closure Plan 

2.1 Initiation of Closure Activities  

The owner or operator of the CCR unit shall initiate closure no later than 30 days after the date 
on which the CCR unit either receives the known final receipt of waste or removes the known final 
volume of CCR for beneficial use in accordance with 40 CFR 257.102(e) and s. NR 506.083(2).  
Closure shall also be commenced if the unit has not received waste or is no longer removing CCR 
for beneficial use within two years of last receipt of waste or last removal for beneficial use.  The 
owner or operator may secure an additional 2 years so long as they are able to demonstrate that 
there is reasonable likelihood that the unit will accept waste or remove CCR in the foreseeable 
future.  Subsequent 2-year periods may be continued to be requested so long as they are able to 
continue to demonstrate the reasonable likelihood of CCR waste disposal or removal for beneficial 
use.  Demonstrations must be placed in the operating recorded prior to the end of any two-year 
period following 40 CFR 257.102(e)(2)(ii and iii).  Per s. NR 506.083(2)(b), these delays shall be 
requested in writing to the WDNR as a modification to the Closure Plan and include the 
requirements detailed in s. NR 506.083(2)(b)(1-3). 

No later than the date of initiating closure, the owner or operator must prepare a notification of 
intent to close the Landfill including the certification of a qualified professional engineer for the 
final cover system design as required by 40 CFR 257.102(d)(3)(iii).   

Closure activities have been initiated if the owner or operator has ceased placing waste and 
completes one of the following activities: 

• Taken steps necessary to implement the written closure plan, 

• Submitted a completed application for required state or agency permit or modification, or 

• Taken steps necessary to comply with state or other agency standards that are pre-
requisite to initiating or completing closure.   

2.2 Closure Performance Standard  

The owner or operator of the Landfill will close the CCR unit in a manner that controls post-closure 
infiltration of liquids into the waste, releases of waste, and leachate or contaminated run-off to 
groundwater or surface water and preclude the probability of impoundment of water, sediment, or 
slurry.  Measures will be included that provide slope stability which will prevent movement of the 
final cover system during closure and post-closure.  Need for further maintenance of the CCR unit 
will be minimized.  The CCR unit closure should be completed in the shortest amount of time 
consistent with recognized and generally accepted engineering practices and be done in 
accordance with 40 CFR 257.102 and s. NR 506.083.   

2.3 Final Cover System 

Closure of the Landfill will occur by leaving the CCR in-place, which requires the construction of 
a final cover system compliant with 40 CFR 257.102(d) and s. NR 504.12(4).  The final cover 
system shall meet the following requirements: 

• Designed to be compliant with s. NR 504.07, or  
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• The hydraulic conductivity of the final cover must be less than or equal to 
1 x 10-5 centimeters per second (cm/s), or less than or equal to the hydraulic conductivity 
of the bottom liner system or natural subsoils present, whichever is less. 

• An infiltration layer of at least 18 inches of earthen material that meets the requirements 
of s. NR 504.12(4)(b)(2). 

• An erosion layer of at least six inches of earthen material that is capable of sustaining 
native plant growth that meets the requirements of s. NR 504.12(4)(b)(3). 

• The final cover system must be designed to minimize impacts due to settling and 
subsidence.  

The Landfill will be closed using a composite final cover system.  For all future final cover events, 
the following design will be used (from bottom to top): 

• a 24-inch compacted soil barrier (barrier layer),  

• GCL (barrier layer),  

• a 40-mil textured linear low density polyethylene (LLDPE) geomembrane (barrier layer),  

• a 12-inch–thick select granular fill drainage layer (infiltration layer), 

• an 18-inch–thick general fill rooting layer (infiltration layer), and  

• a 6-inch–thick topsoil layer (erosion layer). 

In a 2004 Plan of Operation Modification, an alternate final cover system was presented, which 
has been used in the previous three final cover construction events.  This system consisted of the 
following components (from bottom to top): 

• 2-foot (24 inches) moisture-conditioned and compacted “select” fly ash (i.e. mixture 
containing a minimum of 40 percent of the more reactive J.P. Madgett fly ash) (barrier 
layer), 

• 40-mil geomembrane (barrier layer), 

• 1-foot-thick (12 inches) sand drainage layer (infiltration layer), 

• 1.5-foot-thick (18 inches) general soil cover layer (infiltration layer), and 

• 6-inch-thick topsoil layer (erosion layer). 

The general function of each component of the final cover system is provided in parentheses 
above.  The barrier layer consists of 2 feet of compacted material/soil and a 40-mil geomembrane 
which exceeds the hydraulic conductivity criteria of 1x10-5 cm/s.  The landfill was constructed with 
a composite liner system; therefore, a composite final cover system provides an equivalent 
hydraulic conductivity.  The granular fill drainage layer removes water that infiltrates through the 
erosion and infiltration layers.  The infiltration layer and erosion layer meet the requirements of 
the CCR rule and s. NR 504.07(6) and (7).  This final cover system meets the requirements of 
40 CFR 257.102(d)(3)(i) and s. NR 504.12(4). 
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Following placement of final cover and the surface water control features, the area will be 
fertilized, seeded, and mulched in order to establish vegetation. 

The final cover system has design slopes of 25 percent, refer to Sheet 12 from the Plan of 
Operation in Appendix A.  Because the waste is placed and compacted with control of the 
moisture conditions and the stability of CCR, significant settlement is not anticipated.  Global 
stability of the Landfill and interface stability of the final cover system were evaluated in the Plan 
of Operation (RMT 2000) with resulting factors of safety that meet the CCR rule.  Based on these 
considerations, the Landfill closure has been designed in a manner to minimize or eliminate 
infiltration into the waste, preclude the probability of future impoundment of water, provide stable 
slopes, and minimize future maintenance.   

2.3.1 Final Cover Construction 

The final cover system will be constructed in phases as the top-of-waste grades are achieved to 
minimize the active area of the Landfill and leachate generation.  The estimated closure phases 
and the year in which the closure of the phases are projected to be completed are detailed in 
Table 1.  After final CCR placement in the Landfill, the remaining portion of the final cover system 
will be constructed.  Surface water control features on this segment of the final cover will be 
constructed and connected with the existing surface water control features. 

Future final cover will be constructed by fine grading the waste subbase, placing the soil barrier 
layer and GCL, deploying and installing the 40-mil thick textured geomembrane, placing the 
granular drainage layer, placing the general fill rooting layer, and placing the topsoil layer.  A 
schedule estimate of closure activities for final closure is presented in Table 2.  It is anticipated 
that closure construction can be completed within the 6-month timeframe, as required by 
s. NR 506.083(3)(a). 

2.3.1.1 Fine Grading the Waste Subbase 

The waste subbase will be fine graded and leveled using heavy equipment to provide a surface 
for the placement of the grading layer and GCL.   

2.3.1.2 Soil Barrier Layer and GCL (Future Cover Construction) 

The soil barrier layer material will meet the requirements specified in Condition 11b of the Plan of 
Operation Conditional Approval and January 2024 Addendum to the January 2023 Plan 
Modification for Initial Permitting of CCR Landfills.  The soil barrier layer will have a minimum 
thickness of 24 inches measured vertically from the top of the ash waste.   

The GCL will be deployed above the soil barrier layer such that there is a minimum of 6 inches of 
overlap on longitudinal seams and a minimum of 24 inches overlap on end seams or as 
recommended by the manufacturer, whichever is greater.  The panels will be placed with the 
overlap on both longitudinal and end seams shingled down-slope.  If the GCL requires granular 
bentonite to be placed along the seam, the overlapping panel edge will be pulled back and 
granular sodium bentonite will be poured continuously along all seams, at an application rate of 
¼ pound per linear foot.  

The GCL will be tested during manufacturing, and prior to installation.  The results of 
manufacturer’s testing will be submitted to the engineer for review and approval prior to the 
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acceptance of GCL.  Samples from selected rolls delivered to the site will also be collected for 
conformance testing prior to acceptance and installation. 

2.3.1.3 Select CCR Layer (Previously Completed Cover Construction) 

The select CCR layer was moisture conditioned and compacted according to the construction 
specifications.  The compaction of the select CCR material was observed by the engineer’s 
representative while documenting construction.  The select CCR layer had a minimum thickness 
of two feet measured vertically from the cover surface.   

2.3.1.4 40-mil LLDPE Geomembrane 

If GCL is used, the LLDPE geomembrane will be deployed at a rate equivalent to that of the GCL 
deployment rate such that the GCL panels will be covered daily to prevent against physical 
damage and/or hydration of the GCL.  The geomembrane will be fabricated from a polyethylene 
resin, which will have a density range of 0.939 g/cc or less for LLDPE.  The nominal 
geomembrane thickness will be 40 mils for LLDPE, with no thickness measurements falling below 
the minimum industry-accepted manufacturing tolerance. 

The geomembrane will be installed with the panels orientated perpendicular to the contours (i.e., 
running up and down the slope).  The geomembrane will be deployed in a manner that does not 
adversely impact the barrier material below the geomembrane.  

Geomembrane panels will be seamed in the field.  Production seaming (linear seams) will be 
performed using the dual hot wedge (fusion type) seam method.  Non-production seams (detail 
work and repairs) will be performed using the extrusion fillet weld process.  Corners, butt seams, 
and long repairs will be fusion-welded where possible.  The geomembrane component of the 
adjacent cell will be welded together for a continuous membrane surface. 

The geomembrane will be tested during manufacturing, and prior to and during installation.  The 
results of the manufacturer’s testing will be submitted for review and approval prior to the 
acceptance of geomembrane rolls delivered to the site.  Samples from selected rolls delivered to 
the site will also be collected for conformance testing by a third-party laboratory prior to 
acceptance and installation.  Finally, during placement, both nondestructive and destructive 
testing of the geomembrane seams will be performed.  Nondestructive testing will be performed 
by the installation contractor and observed by a third party.  Destructive testing will consist of both 
field and third-party laboratory testing of the samples collected. 

2.3.1.5 Granular Drainage Layer 

After placement and testing of the geomembrane, or portions thereof, a 12-inch–thick select 
granular fill drainage layer will be placed as soon as practicable to protect the geomembrane and 
to provide a confining pressure for the underlying GCL, if used.  At a minimum, the select granular 
fill will be placed within 30 days of completing the membrane installation and quality assurance 
testing.   

To minimize the potential for large wrinkles in the geomembrane, the drainage layer will be placed 
during cooler temperatures when possible.  Wrinkles in the geomembrane that are higher than 
they are wide, will be smoothed or cut out and repaired prior to placing the drainage layer. 
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The initial lift of select granular fill will be 2 to 3 feet thick, depending on the type of equipment 
being used, to provide an access ramp.  A minimum of 2 feet of material will be placed prior to 
operating tracked vehicles and flotation tire–equipped vehicles, while a minimum of 3 feet of 
material will be placed prior to operating trucks and other wheeled hauling equipment.  The initial 
lifts of select granular fill will eventually be graded to the designed 1-foot–thick layer with a low 
ground pressure (< 5 psi) tracked vehicle.  The procedure for deployment of the granular drainage 
blanket will be established at the preconstruction meeting. 

2.3.1.6 General Fill Rooting Layer 

An 18-inch–thick uncompacted general fill rooting layer will be placed above the drainage layer in 
a single lift.  The general fill rooting layer will provide a rooting zone for vegetation and will protect 
the cap from damage due to freeze-thaw and desiccation.   

2.3.1.7 Topsoil and Vegetation 

The top layer of the final cover system will be a 6-inch–thick layer of topsoil.  Topsoil stripped from 
the landfill and perimeter areas during site preparation will be stockpiled and reused in the final 
cover.  After topsoil is placed, the area will be seeded, mulched, and fertilized.  Prior to seeding, 
the topsoil layer will be prepared for seeding by disking and pulverizing soil within 2 inches of the 
surface.   

DPC has established prairie vegetation on previously constructed phases of final cover with good 
performance.  The prairie vegetation is suitable to soil quality/thickness, and slopes and moisture 
conditions, with minimal need for continuous maintenance.  This prairie vegetation is planned for 
use in future final cover construction events.  Erosion control measures will be installed as needed 
across the site to limit erosion prior to establishing vegetation. 

2.3.2 Storm Water Control Features 

Storm water control features will be constructed and/or completed for each phase of final cover 
construction.  Storm water control features consist of diversion berms, a downslope flumes, and 
energy dissipaters.  These storm water control features on the final cover deliver water to 
perimeter ditches, sedimentation basins, and sediment traps that were constructed during liner 
construction of the various cells.  The storm water control features will be constructed in 
accordance with the specifications and details presented in the Plan of Operation (RMT 2000), 
refer to Appendix A for relevant plan sheets from the Plan of Operation.  These features are 
designed to manage runoff from 100-year 24-hour storm events and minimizing scour and erosion 
of the final cover.  Additional details on the storm water control features are provided in the Run-
On and Run-Off Control Systems Plan. 

2.4 Completion of Closure Activities 

Within 30 days of completion of closure activities the owner or operator shall prepare a notification 
of closure of a CCR unit with a certification from a qualified professional engineer that the closure 
has been performed in accordance with this Plan.  

Per 40 CFR 257.102(i) the owner or operator must record a notation on the deed to the property, 
or some other instrument that is normally examined during title search, that the land has been 
used for a CCR unit and that it is restricted under the post-closure care requirements as provided 
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in 40 CFR 257.104(d)(1)(iii).  Per s. NR 506.083(4)(a), the deed notation (affidavit) is to be 
recorded within 60 days after closure is complete.  A copy of the affidavit is required to be 
submitted to the WDNR and placed in the facility’s operating record within 30 days of recordation. 

2.5 Amendment of a Written Closure Plan 

The owner or operator will amend the written closure plan in accordance with s. NR 514.04(6) 
whenever: 

• There is a change in the operation of the Landfill that would substantially affect the plan in 
effect, or 

• Before or after closure activities have commenced, unanticipated events necessitate a 
revision. 

The closure plan must be amended and submitted in writing to the WDNR at least 60 days prior 
to a planned change in operation of the Landfill, or no later than 60 days after an unanticipated 
event occurs that requires the need to revise an existing closure plan.  If a written closure plan is 
revised after closure activities have commenced for the Landfill, the current closure plan must be 
amended and submitted to the WDNR no later than 30 days following the triggering event. 
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3.0 Notification 

3.1 Operating Record 

The following items will be maintained in the operating record for a minimum of five years: 

• 40 CFR 257.105(i)(4): the most recent written closure plan or amendment of the Plan must 
be maintained for the life of the operating record 

• 40 CFR 257.105(i)(7): the notification of intent to close a CCR unit 

• 40 CFR 257.105(i)(8): the notification of completion of closure of a CCR unit 

• 40 CFR 257.105(i)(9): the notification of recording a notation on the deed 

3.2 Notification Requirements 

The following required notifications will be provided before the close of business on the day the 
notification is required to be completed: 

• 40 CFR 257.106(i)(4)/s. NR 506.17(4)(c): a notification of the available written closure plan 
or amendment of the Plan  

• 40 CFR 257.106(i)(7)/s. NR 506.083(1)(a): the notification of intent to close a CCR unit 

• 40 CFR 257.106(i)(8) /s. NR 506.083(1)(b): the notification of completion of closure of a 
CCR unit 

• 40 CFR 257.106(i)(9) /s. NR 506.083(4)(a): the notification of recording a notation on the 
deed 

3.3 Publicly Accessible Internet Site 

The following required items will be posted on the publicly accessible internet site within 30 days 
of placing the information in the operating record: 

• 40 CFR 257.105(i)(4): the most recent written closure plan or amendment of the Plan must 
be maintained for the life of the operating record 

• 40 CFR 257.107(i)(7): the notification of intent to close a CCR unit 

• 40 CFR 257.107(i)(8): the notification of completion of closure of a CCR unit 

• 40 CFR 257.106(i)(9): the notification of recording a notation on the deed 

Information should be posted within 30 days of placing the pertinent information required by 
40 CFR 257.105/NR 506.17(3)(c) in the operating record.  Records will be made available to the 
public for at least five years following the date on which the information was posted to the internet 
site. 
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Additional postings to the operating record, notifications, and postings to the publicly accessible 
internet site may be needed if extensions under 40 CFR 257.102e(2)(ii) or 40 CFR 257.102(f)(2) 
are pursued. 
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Table 1: Estimated Schedule of Phased Closure 
Alma Offsite Disposal Facility, Phase IV Landfill 

Closure Phase Acreage Estimated Year of Closure(1) 
Portion of Cell 1(2) 3.6 acres 2010 
Portion of Cell 2A and Cell 1(2) 1.7 acres 2012 
Portions of Cell 1/2A/2B(2) 2.8 acres 2017 
Cell 3 5.84 acres 2029 
Cell 4A 6.11 acres 2038 
Cell 4B 12.05 acre 2057 
Footnotes: 
(1) Closure construction may be shifted to different years based on rate of filling. 
(2) Closure phases currently constructed. 
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Table 2: Schedule Estimate for Completing Closure 
Closure Plan – Alma Offsite Disposal Facility, Phase IV Landfill 

Closure Area:  12.1 Acres - Final Phase of Final Cover  
on Plan of Operation Phasing Plans 

Task/Milestone Start Date(1) Duration 
Estimated  
End Date 

Ash Filling Ceases 2/1/2057 -- 2/1/2057 
Notification to Initiate Closure  3/2/2057 -- 3/2/2057 
Fine Grading Waste 3/5/2057 22 days 3/26/2057 
Select CCR Placement and Compaction(2) 3/27/2057 31 days 4/26/2057 
Geomembrane Deployment and Installation  4/27/2057 21 days 5/17/2057 
Granular Drainage Layer Placement 5/18/2057 18 days 6/4/2057 
General Fill Rooting Zone Placement 6/5/2057 21 days 6/25/2057 
Topsoil Placement and Seeding 6/26/2057 11 days 7/6/2057 
Notification of Completion of Closure 7/9/2057 31 days 8/8/2057 
Deed Notation and Notification 7/9/2057 61 days 9/7/2057 

Total Duration: 124 days(3)  
Footnotes: 
(1) Start date based on assumed beginning of 2057 construction season.  Closure construction may be shifted to different years 

based on rate of filling. 
(2) Previous final cover construction has utilized the modified final cover design.  Timeframes associated for this modified final 

cover design will be used.  
(3) Total duration provided in time to substantial completion of final cover placement.  At this point, the CCR has been covered 

and the vegetation seed and temporary erosion control has been applied.  Emergence and establishment of vegetation may 
require additional time. 

Created By: J. Hotstream 
Checked By: S. Sellner 

Revised by: B. Kahnk 
Checked By: Z. Bauman 
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Appendix A: Engineering Drawings 

• Plan of Operation – Title Sheet (Sheet 1) 

• Plan of Operation – Final Grades (Sheet 12) 

• Plan of Operation – Details – Final Cover (Sheet 19) 

• Cell 3B Liner Construction and Area C (Over Cells 1 and 2) Final Cover Construction – Details 
(Sheets 12 and 13) 
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2:1
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BENTONITE PLUG

12' (MIN.)
7'

NOTE:
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MAINTAIN POSITIVE DRAINAGE TO EXISTING
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EXTRUSION WELD GEOMEMBRANE
FLAP TO PRIMARY GEOMEMBRANE

4" DIA. HDPE DOUBLE WALL
PERFORATED CORRUGATED
(SMOOTH WALL INTERIOR)
DRAINAGE LAYER PIPE (ADS
N12)

GEOTEXTILE CUSHION

2' (MIN.)

1.
5'

(M
IN

.)

2:1

4:1

FINAL COVER
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SELECT AGGREGATE
FILL

ASH

GALVANIZED APRON

8" THICK (30 SY) RIPRAP

WELDED ANTI-SEEP GEOMEMBRANE
TO PIPE BOOT AND CLAMP TO
CORRUGATED HDPE PIPE WITH
STAINLESS STEEL BANDS

4:1

GEOTEXTILE CUSHION (30 SY)

ANTI-SEEP GEOMEMBRANE (30 SY)

8" DIA. INLET ADS N12 CORRUGATED
HDPE PIPE (20 FT. )

1' (MIN.) TOPSOIL ABOVE PIPE

8" X 6" REDUCER

6" DIA. ADS N12 CORRUGATED
HDPE PIPE

INSTALL EROSION CONTROL AND
REVEGETATION MAT (ECRM) ON
2:1 SLOPE

DRAINAGE

2'
2'

6"

6"

2" X 2" DRIVEN POSTS
(8' MAX. SPACING)

GEOTEXTILE FASTENED TO
POSTS WITH 1" STAPLES

COMPACTED SOIL ANCHOR
(CONTINUOUS)

EXISTING GROUND
SURFACE

INSTALL AT ON-SITE BORROW AREAS

2:1 4:1

2:1
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3:1
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TURF REINFORCEMENT MAT
(TRM) 2 ROLLS WIDE ALONG
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EXTRUSION WELD GEOMEMBRANE
FLAP TO PRIMARY GEOMEMBRANE

SELECT AGGREGATE
FILL

4" DIA. HDPE DOUBLE WALL
PERFORATED CORRUGATED
(SMOOTH WALL INTERIOR)
DRAINAGE LAYER PIPE (ADS
N12)

CONSTRUCT BERM WITH
SELECT GRANULAR FILLASH

DIVERSION BERM

2' (MIN.)3'

1.
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(M
IN

.)
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.)

4"

3:1

4:1
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GEOTEXTILE CUSHION

NOTES:
1.

2.

A 4" DIA. HDPE DOUBLE WALL (SMOOTH WALL INTERIOR) PERFORATED
CORRUGATED PIPE CONSTRUCTED IN THE UPPER DIVERSION BERM
ONLY.

EXTEND (DAYLIGHT) 4" DIA. HDPE DOUBLE WALL PERFORATED
CORRUGATED PIPE.  SELECT COARSE AGGREGATE FILL, GEOMEMBRANE
FLAP AND GEOTEXTILE TO LIMITS OF FINAL COVER; WRAP PIPE ENDS IN
GEOTEXTILE AND COVER WITH AGGREGATE. (SEE PLAN SHEET 9)

INSTALL EROSION CONTROL AND
REVEGETATION MAT (ECRM) ON
2:1 SLOPE

AS SHOWN
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Attachment 6 

Long-term Care Costs 



Major Cost Item Unit Unit Cost (1) Quantity 
Average Cost

Per Year
Land Surface Care and Site Maintenance

Reseed/Erosion Damage Acre 830.00$          32 27,000.00$          
Lawn Mowing LS 5,310.00$       1 6,000.00$            
Snow Plowing LS 3,000.00$       1 3,000.00$            
Road Maintenance LS 2,000.00$       1 2,000.00$            
Storm Water Control Structures Maintenance LS 8,300.00$       1 9,000.00$            
Repair Cover from Settlement Acre 340.00$          32 11,000.00$          
Sedimentation Basin Cleaning LS 830.00$          1 1,000.00$            

Groundwater Monitoring Maintenance
Inspections and Maintenance/Purge/Resurvey, Pumps (2) LS 4,000.00$       0.025 1,000.00$            
Well Replacement/Abandonment (3) LS 10,000.00$     0.375 4,000.00$            

Leachate Collection System
Leachate Collection Line Cleaning LS 3,320.00$       1 4,000.00$            
Leachate Collection Line Televising (4) LS 1,200.00$       0.2 300.00$               
Operation and Maintenance LS 4,980.00$       1 5,000.00$            
Leachate Disposal Gallon 0.0415$          876,000 37,000.00$          

Environmental Monitoring (5)

Groundwater Monitoring (15 wells) LS 9,000.00$       1 9,000.00$            
Leachate Monitoring (1 tank) LS 1,000.00$       1 1,000.00$            
Surface Water Monitoring (2 locations) LS 1,000.00$       1 1,000.00$            
Data Preparation/Submittal LS 3,000.00$       1 3,000.00$            

Inspection and Reporting
Annual Inspections LS 3,400.00$       1 4,000.00$            
Annual Report LS 5,000.00$       1 5,000.00$            

133,300.00$        
13,400.00$          

146,700.00$        
5,868,000.00$     

Note: 
(1)   Costs are in 2023 dollars according to Wisconsin DNR Owner Financial Responsibility Inflation Factor Table. Some totals may 
      not agree due to rounding.
(2)   Resurvey/rehabilitation - Assumed to occur once per 40 years.
(3)   Replace 15 wells over 40 years.
(4)   All lines televised once per five years.
(5)   Assumes semiannual monitoring.

Update By: B. Kahnk 6/3/2024
Checked By:  T. Martin 7/8/2024

Opinion of Probable Cost
Long-term Care, Phase IV Landfill

Dairyland Power Cooperative, Alma Off-Site Disposal Facility 
Plan Modification - June 2024

40-year Long-term Care Cost:

Long-term Care Subtotal:
Contingency (10%):
Yearly Grand Total:
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