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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 

  

























 
 
 

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 
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Culvert/Downslope Flume Design Calculations 

  



 
 
 

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 

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

\\madison-vfp\Records\-\WPMSN\PJT2\563618\0000\5636180000-001_Att 4_App D.xlsx Page 1 of 1



 

\\madison-vfp\Records\-\WPMSN\PJT2\563618\0000\L563618000-001_Addendum 2.docx 

Attachment 5 

Updated Closure Plan 
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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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FINAL COVER TERMINATION
(OVER CELL 1 LINER CONSTRUCTION)
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THESE DOCUMENTS ARE INTERRELATED AND ARE INTENDED TO BE USED
TOGETHER.

NOTE:

NOTE: THE CONTRACTOR SHALL NOTIFY ALL AREA UTILITY COMPANIES PRIOR TO
COMMENCING WORK ON THIS CONTRACT, IN ACCORDANCE WITH STATE AND
LOCAL REQUIREMENTS.
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FINAL COVER TERMINATION
WITH TOE DRAIN DISCHARGE PIPE
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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
SEE DETAIL 1

12

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

4:1

3:1

2'

2'

0.5'

TURF REINFORCEMENT MAT
(TRM) 2 ROLLS WIDE ALONG
ENTIRE LENGTH OF DIVERSION
BERM DITCH

FINAL COVER
SEE DETAIL 1
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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.
5'

(M
IN

.)
1'

(M
IN

.)

4"

3:1

4:1

4:1

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

(NOT TO SCALE)

8" DIA. INLET STRUCTURE
13
1

(NOT TO SCALE)

SEDIMENT CONTROL FENCE
13
3
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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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